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SUMMARY

This Report is the second in the topic series concerning Swansea Bay. It
discusses evidence for recent elevational changes affecting the beaches along the
eastern shore of the Bay between the River Neath and Sker Point. The two
principal sources are maps derived from aerial photography carried out in 1968,
1970 and 1975, and beach sections levelled at monthly intervals between September/
October 1975 and April/May 1977. This information is put in an overall context.

The map evidence, which is restricted to the beaches S of the Port Talbot
tidal harbour, shows that peat and clay exposures increased between 1968 and
1970 and again between 1970 and 1975, although some areas (south of the tidal
harbour and around the River Kenfig) remained free throughout. In the central
area of Kenfig Beach patches of cobbles became far more conspicuous. Little
movement of the contours was detected on Margam Beach between 1968 and 1970.
During the same period on Kenfig Beach, however, the contour spacing near low
water mark was reduced indicating a steepening of the beach there. Both beaches
tended to erode between 1970 and 1975 but this was concentrated at mid-tide level.

The extremes shown by the beach profiles usually occurred during the winter
months. The stability of the beaches appeared to decrease (ie the extreme
recorded height range increased) from N to S. Data recorded from section Q
showed that there was a close correlation between the packing density of the sand
and the beach height changes.

In general most of the overall change in beach volume from month to month
was accounted for by movement of material over the upper beach face. The lower
beach tended to follow the erosional or accretional pattern of the upper beach
but to a lesser extent. Volume change calculations showed that although some
individual sections underwent large gains or losses of material from month to
month, the net imbalance over the whole shoreline was small. Although Margam
Beach showed the greatest variability of erosion and accretion, maximum losses
over the 18 month period were recorded on the Kenfig Beach. They were greatest
on Section % where the loss of material was equivalent to the whole profile
being lowered by 21 cm. A re-survey of the beach profiles in October 1977, ie
after two complete years, showed the effects of summer accretion around the
River Kenfig, and erosion on Margam Beach near a new pipeline. Otherwise,
previous trends continued.

Future work will include correlations of the recorded beach changes with
wave energy and meteorological conditions over the period. These will be

discussed in a subsequent Report.



1. INTRODUCTION
1.1 Preface. This is the second in a series of Topic Reports concerning
specific aspects of the work undertaken by the Institute of Oceanographic
Sciences in Swansea Bay. The first Topic Report (IOS Report L2/77) provided

an Introduction describing the Institute's involvement in the area, and events cul-

minating ina Public Inquiry held in 1973. Thereafter it outlined the general geology
and topography and discussed the documentary evidence for the evoelution of the area
especially that of the eastern side of the bay. However, information derived
from maps produced from pre-1973 aerial photography was specifically omitted
from the study in order that it might be included here.

Thus the purpose of the present report is to describe the maps produced
from aerial photography - both pre- and post-Inquiry - and the series of monthly
levelling surveys undertaken mainly between September 1975 and May 1977. From
these data, volumes of material gained and lost from the exposed part of the
beach are calculated. Figure 1 shows the boundaries of the air photo surveys,
the location of the 11, latterly 12, regularly surveyed sections, and the place
names mentioned in the text. Some other data - notably the figures given to the
1973 Public Inquiry as to the areas of clay and peat exposed - are discussed in

the context of the new information.

1.2 Description of the beach.The three beaches which form the subject of

this Topic Report run from the mouth of the R Neath in the north to Sker Point
in the south, a distance of approximately 12.5 km. They are the Aberafan Beach,
here defined as extending from Witford Point to the Port Talbot tidal harbour;
the Margam Beach, whose limit is the tidal harbour in the north and, if Morfa
Mawr Beach is included, the R Kenfig in the south; and, finally, the Kenfig
Beach bounded by the R Kenfig and Sker Point (see Fig 1). The Port Talbot
tidal harbour and associated deep water channel appear to separate Aberafan Beach
from those further to the south. The Margam and Kenfig Beaches are similarly,
but less effectively, divided by the R Kenfig. The latter is not well defined
as it passes across the beach face, consisting as it does of a series of
separate braided streams which can be eagily crossed by a vehicle at low water.
Additionally a buried outfall pipe, and factory effluent from a culvert, traverse
the Margam Beach 0.2km and 1.5 km south of the southern breakwater of the

tidal harbour, respectively. (The British Steel Corporation's culvert is in the
process of being replaced by a large diameter pipe whose outfall will be some

3.5 km offshore).



At one time all three beaches were backed by sand dunes but today only
Kenfig Burrows remains in a largely natural state. Further north the dunes
have been used as a source of building sand and the levelled areas either then
built upon or used to deposit slag or other waste materials. Until 1973 sand
was also won from the foreshore along parts of the Margam and Kenfig beaches
(See Topic Report 1, I0S Report L2/77). South of Section N (Fig 1) a thin
belt of dunes has been left landwards of Margam Beach. To some degree this acts
as a protective barrier. Elsewhere, from the breakwater of the tidal harbour to
Section N , the beach abuts an artificial cliff of slag waste, some 10 - 12m
above high water mark. This, too, has protective value.

North of the Port Talbot tidal harbour a sea wall and promenade extend
gsome 2.3 km towards the R Neath. Thereafter, remnants of dunes occur, these
extending as far N as Witford Point.

The large tidal range ( ~ 9.2m on normal spring tides), an easily erodable
coastline, and the dominance of fine sand grade material (for terminology on
particle size grading see Fig 2), are all factors which have contributed towards
the formation of wide beaches with §,50m or more occasionally exposed between
high and low water spring tide levels. Although the gradients remain relatively
gentle the documentary evidence (see Section 3.2.3 of Topic Report 1) suggests
that at one time they were still more so. At the present time slopes at mid-tide
level are of the order of 1:50 at the northern end of Aberafan Beach. Gradients
increase to between 1:40 and 1:45 towards the tidal harbour, possibly because of
the restricting influence of the sea wall which extends along the back of the
beach in that area and the effects of the northern tidal harbour breakwater.

To the south of the Port Talbot tidal harbour the gradients are more
variable with mean mid-tide values ranging between 1:48 and 1:61. This varia-
bility may be attributed, at least in part, to the diversity of sediment types
present on Margam and Kenfig beaches, as compared with Aberafan's uniferm sand
beach. Throughout almost the entire length of Margam and Kenfig beaches a
scatter of coarse material - generally within the pebble size range - is found
at about high water mark, while above high tide level there is a well-developed,
but intermittent, cobble storm beach which is subject to short-term, mainly
random, topographic changes. This storm beach is noticeably absent both
immediately south of the tidal harbour and south of the R Kenfig. In
consequence, in the latter area the sand dunes are less effectively protected
and undergo periodic erosion through wave attack. During the 2, months that
measurements were taken this amounted to recession of about 5m on Section T .

Deposits of Flandrian age are exposed along the Margam and Kenfig foreshore
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(see Figs 3 - 5). They range from blue plastic clays and sandy clays to sandy

peats and pure peats. Scrobicularia shells are found in some of the blue clays

whilst certain of the peat exposures contain quite large roots amongst the

fibrous material. In general, the peat is fairly resistant to erosion and tends
to form a protective capping over the softer clays. The result is the formation
of horizontal peat ledges. Where erosion is at an advanced stage isolated peat
blocks are left standing as much as 60cm above the surrounding beach level.
Protruding clays tend to be eroded into deep gulleys running parallel to the slope
of the beach. It is possible that these fissured outcrops are eventually planed
down to beach- level but the wide, flat expanses of clay at, or just below the
beach surface may equally well reflect the original level of the geological
discontinuity.

Margam, and especially Kenfig, beaches include a number of areas covered
with large rounded cobbles and boulders. Such deposits are most prevalent
towards the southern end of Kenfig Beach {for example, on Section X) and may
represent a lag deposit following recession of the beach. However, this view
was disputed at the 1973 Public Inquiry (see Section L.2.2 of Topic Report 1).
The cobbles and boulders seem either to occupy depressions in the beach or the
site of previously eroded clay outcrops. Their distribution appears reasonably
constant for months at a time only being subject to intermittent covering by

sand. Nevertheless some movement is apparent over longer periods of time.

1.3 Outline of analytical technigues used. As noted in Section 1.1, two

approaches have been used to assess changes in beach level and composition during
recent years. These are comparisons of aerial surveys carried out between 1968
and 1975 covering the area between Port Talbot tidal harbour and Sker Point, and
the survey of beach profiles. The latter include 3 revresentative sections N
of the tidal harbour in addition to those coincident with the area covered by
the air surveys.

1.3.1 Maps derived from aerial surveys. A total of |} flights of the
coast were carried out by Meridian Airmaps Ltd in 1966, 1968, 1970 and 1975 for

the British Transport Docks Board and three of these aerial surveys have been used

by the Institute of Oceanographic Sciences to produce comparative maps of the

beach S of the tidal harbour. (For full details of these and other flights

see Appendix 1). All the relevant photography was flown to give a nomiral scale of

1:6000 during the summer half of the year when conditions are generally more

stable. The 1968 flight corresponds with the beginning of construction of the
L



new harbour; 1970 with its completion; that of 1975 some 5 years after.
Because I0S only became involved in 197l the policy was adopted of installing
additional ground control for the 1975 survey and incorporating the information
on the earlier photography which was subjected to photogrammetric analysis
thereafter.

At the scale of the photography, heights can be plotted to an accuracy of
+ 0.15m. All 3 derived maps were produced using a Kern PG2 photogrammetric
plotter belonging to the Nature Conservancy Council. Contours were drawn at
1m intervals and other detail, notably the exposures of clay, peat and cobbles
and boulders, was recorded. Comparisons were then made as to the displacement
of the contours,the computed volume changes between the 3 flights and the areas
of peat and clay exposed on each occasion. Exposures of peat and clay - labelled
as Submerged Forest Beds - had also been mapped by the Geological Survey in
1952 and that information, together with data from other sources, is included
in Table 1 and discussed in Section 2.

1.3.2 Beach sections. The changes of beach topography were measured on a

monthly basis by surveying sections at right angles to the beach (see Appendix
2). The number of sections chosen was limited By the ground area that had to
be covered and the time available around low tide over, typically, a 2-day period.
Eleven sections, each approximately 1 km apart, were laid out: C, E and G on
Aberafan Beach; L, N, P, Rand T, V, X and Z on Margam and Kenfig beaches
respectively. Alternate lettering was used in case intermediate sections, such
as 'Q', were surveyed subsequently. For Sections C, E and G heights were related
either to en existing concrete post or to the promenade. For the other
profiles concrete blocks were levelled in on firm ground some way back from the
line of section. Wooden posts were then placed at various points along the
landward part of each section and their heights recorded with respect to the
appropriate concrete block, the latter having been related to Ordnance Datum by
a closed traverse. Each month the sections were surveyed on spring tides
starting and finishing two hours either side of low water. However, because
the first section was invariably levelled down to, and the last up from, the
sea, profiles were effectively made within 1% hours of the time of low water.
The average length of the beach sections was L20m from the seawards bench mark,
but they could vary between 320m and 520m reflecting geographical location,

time of survey and the particular spring tide range. The sections on Aberafan
Beach and L, T and V were all virtually free from peat and clay outcrops. All
breaks of slope and changes of lithology were recorded plus some additional

points on apparently extensive uniform stretches of beach.
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After several months' surveys had been plotted it was realised that changes
in height were for the most part small, and a visual comparison of profiles,
month by month would be difficult. A simple computer program was therefore
written that would use the surveyed heights at known distances from the seawards
wooden stake or its equivalent, and interpolate these to produce heights at a
fixed interval, in this case every 20 m. The program would then compare the
profiles in successive months and calculate the difference in area between them.
A positive change indicated accretion and a negative change erosion. A typical
printout can be seen in Appendix 3.

It was assumed that the computed changes reflected the variation in
available sand on the foreshore. As noted above,over the survey period the
length of a section on a profile could vary greatly depending at what state of
the tide the survey was carried out and the particular spring tide range.

In order to be able to compare changes from month to month a mean length of
profile was calculated for each section and only changes over this length were
used. It was also assumed for convenience that each section had a width of

1 metre so that volumes were then produced, these being expressed in m3 (Table ).

In addition some supplementary survey work was undertaken, for example one

specific profile in the area of the maximum peat outcrop ( ~ 260m N of Section
P ). More significant, however, was that along the line of 'Q' (see Fig 1)
which was the location utilised for 2 beach experiments in November 1976 and
April-May 1977. Between those dates Section 'Q' was surveyed 1L times at a
series of identical positions and the results tabulated into a mean beach
profile, together with range and standard deviation. These data are

represented graphically in Figure 13.



2 .EVIDENCE FROM PHOTOGRAMMETRY (1968, 1970 and 1975).
2.1 Peat and clay exposures:
2.1.1 Background: As reported in Section L.2.1 of Topic Report: 1 (IOS
Report L42/77), clay has been exposed on the beaches south of Port Talbot harbour

since at least the late 1930's. Mr Beynon, Manager of Margm Sand and Gravel Co,
estimated that in 1940 about LOOO m2 of clay were exposed in an area just north
of the access ramp. In 1952 the Geological Survey mapped these exposures (as
Submerged Forest Beds) on both Margam and Kenfig beaches. Their survey showed
that 81,000 m2 of peat and claywere exposed on the Margam Beach whilst the Kenfig
Beach was free from any exposures. The total figure was made up of 23,000 m2
in an area now covered by the Port Talbot tidal harbour, 29,000 m2 just north of
the River Kenfig and a similar figure, 29,000 m2, in the intervening area.
According to Beynon, exposures in this middle area in March 1973 had increased
to 37,600 m2 but by December of the same year had fallen to only 17,300 m2. How-
ever, also in March 1973 Dr, now Professor, Gilbert Kelling, in his consultancy
report 'Preliminary evaluation of the effects of sand and gravel abstraction!
on Margam Beach produced a map outlining the areas that actually had peat or
clay exposéd or within 8 cm of the beach surface. This gave an area of
180,000 m2. These figures, together with those obtained from the maps derived
from aerial photographs, are given in Table 1. The maps comprise Figures 3,
Ly and 5.

2.1.2 Records from aerial photography:

2.1.2.1 The values obtained from using photogrammetric techniques
are likely to be minimum ones because scattered areas of clay eroded level with
the beach are very difficult to differentiate from the rest of the sand cover,
while clay covered with a thin veneer of sand would be interpreted as sand.
Neither during the 1968, 1970 nor 1975 aerial surveys, nor during the 1975-1977
beach survey work, were peat or clay outcrops encountered in two areas. These
were between the tidal harbour and the British Steel Corporation culvert,and south
of the River Kenfig, towards Section V. Absence of such deposits may be
explained by the fact that the River Afan once flowed across the first area
mentioned before it was diverted during the construction of the original Port
Talbot Docks. Similarly, meandering of the course of the River Kenfig may have
eroded away any peat and clay exposures in the second area at an early date.

2.1.2.2 Area between Port Talbot tidal harbour southern breakwater
site and the R Kenfig. In 1968 the exposures were rather scattered. They
occurred at levels of between -2 and +2m OD (Ordnance Datum) between Sections
N and P, while just S of the access ramp they were between +2 and +3m OD. (For

7



note on datums see Appendix u). By 1970 by far the largest area of peat and

clay lay on Section N at between low water ( ~ Lm OD) and +1m OD. A new

exposure was apparent at low water just S of Section P. The highest outcrops

were no longer visible. Five years later the areas of the exposures had increased
and were higher up the beach.

While there is a seasonal element that has to be taken into account because
exposures are most likely to be greater in the winter than in the summer when
the beach tends to accrete, Table 1 nevertheless shows that since 1940 there
has been a steady increase in the area of peat and clay exposed on the foreshore.
Only Kelling's 1973 figure is anomalous and is, as noted above, based on
different criteria.

2.1.2.3 Area S of the R Kenfig. No clay or peat exposures were
apparent in the 1968 survey whilst by 1970 only a small exposure was noted just
S of Section X at a level of between -3 and -2m OD. By 1975 this area had
greatly increased, and extended northwards towards Section V at between -3
and zero m OD. In a similar fashion, the cobble exposures somewhat nearer high
water mark (assumed to be lag) had also become more extensive.

The rate of erosion on Kenfig Beach has been very striking, the exposures
increasing from a few thousand m2 in 1970 to over 28,000 m2 in 1975.

2.1.2.4 From the aerial distribution of the outcrops relative to
Ordnance Datum it seems that within the Flandrian sediments exposed over the
beach face there are three zones of more resistant material (peat), the first
around +3m 0D, the second +2 to zero mOD and the third -1 to -2m OD. The peat
ledge at around +3m OD is very narrow and appears to be protected by the storm
beach ,only being revealed when this beach is pushed back.

2.2 Comparison of beach contours:

2.2.1 Introduction: Thepositions of the contours obtained from the three

flights in 1968, 1970 and 1975 were compared one with another.  For this purpose
the 8 sections on Margam and Kenfig beaches used for the topographic surveys

were supplemented by a further 8 lines, one to the north of the levelled

sections and the remainder intermediate to them. The distance that a given
contour had moved landward or seaward between any two flights was recorded.

A landward movement of a contour indicated retreat of the beach with respect

to that height level and thus a loss of sediment, while a reduction of the
horizontal interval between contours would reflect a steepening beach gradient.
The converse is equally true. The changes have been represented diagrammatically
in Figures 6, 7 and 8. Distance changes of less than 20m have been ignored in

order to allow for the plotting error of the photogrammetric technique.
8



2.2.2 Comparison of 1968 and 1970 flights (Fig 6): Between these two dates

the Margam Beach remained fairly static apart from some limited accretion at

about mean tide level along Sections K, M, N and O. Margam and Kenfig beaches
are separated by the R Kenfig, the river area being best described by Section S
although R and T are also peripheral to it. Erosion was marked on Section S,
notably immediately above and below zero OD. This reflects changes in the course
of the river across the beach surface. Some of these changes may be man-induced
as a result of sand winning in the area.

Between 1968 and 1970 the rest of Kenfig Beach became steeper, ie there was
greater retreat of the contours at the seaward edge of the beach as compared
with the landward edge. On Section X the beach gradient between +4m 0D and
~3m OD increased from approximately1:53 to 1:Ll; while a marked area of erosion
occurred between -1 and -3m 0D across both Sections V and X.

2.2.3 Comparison of 1970 and 1975 flights (Fig 7): By 1975 the areas of erosion

hal moved further landward ranging from approximately zero to +3m 0D on both
Margam and Kenfig beaches, and, like that around the R Kenfig between 1968 and
1970, may be partially man-induced especially as far as lines 'N'to'R'are concerned.
The erosion had the effect of increasing the exposures of peat and clay over
much of the area of the two beaches.

Accretion is apparent over much of Section S (R Kenfig) and over nearly
all the sections from N to Z at or near low water mark.

2.2.4 Comparison of 1968 and 1975 flights (Fig 8): The net result

can be seen in Figure 8 which shows that, in spite of some build up of the
beaches between 1970 and 1975 below mid-tide level, on the whole the beaches
have suffered erosion. (In this context, it is important to point out that the
comparisons for 1968-70, 1970-75 and 1968-75, were all done separately. Because
on each survey changes less than 20m were ignored it is possible for the 1968-
75 results to be up to 1 scale category different from that which would be
obtained by summing 1968-70 and 1970-75 data).

In addition to the foregoing comparison, the height information was used
to estimate the net change in volume of material over the period 1968-75 along
similar lines to those decided for the 1975-77 beach levelling data (Section
3.2, below). Table 2 provides a summary of these data. It suggests a net
loss of approximately 2.8 x 106 tonnes of material,equivalent to an overall fall
in beach level of 0.l,0m between Port Talbot tidal harbour and Sker Point over
the 7-year period. This is greater than the potential error of the survey.
The plotting error for surveys based on 1:6000 scale aerial photography is

9



+ 0.15m.  The least amount by which the beach could have changed between 1968-75
was then calculated by assuming the maximum potential plotting error. This gave
a figure of approximately 800,000 tonnes which was equivalent to a drop of 0.11m

in beach level if the loss of the material was spread evenly over the whole area.

10



3. EVIDENCE FROM BEACH PROFILES
3.1 Profile changes:

Section 1.3.2 outlines the procedures used while Appendix 2 tabulates the
dates at which the various sections were surveyed. Figures 9 - 12 show
comparative profiles for the 11 Sections surveyed monthly between September/
October 1975 and April/May 1977. The 2 profiles chosen correspond to the
maximum volume change for that section during the 18-month period (see Section
3.2 below). The seven months October to April account for 19 out of 22 of
such profiles and suggest that sevefe winter storms were the most likely cause
ci these changes. Nevertheless it is interesting to note that, with the
exception of April 1977 (5 instances), no month is represented by more than 2
extreme records. There is thus little tendency for consistent erosion or
accretion of the beaches overall.

The kink in profile E towards the top of the beach in October 1975 (Fig 9)
was due to the removal of accumulated windblown sand from the Aberafan
esplanade onto the beach. The recession of the sand dunes on the line of
Section T (Fig 11) can also be clearly seen.

As noted in Section 1.3.2, Figure 13 depicts the results of a number of
surveys along line 'Q' over the 6-month period November 1976 to May 1977 on a
somewhat different basis. The beach zone showing the least change is also the
most resistant area in penetration tests. Comparisons between height range and
Cone Index*give correlation coefficients of 0.88 and 0.867 and a confidence
level better than .01 (ie 1 possibility in 100 of the result occurring by chance).

Because the monthly changes were usually very small ( < O.Sm) the vertical
scale on the profiles has had to be exaggerated in order to show differences
between surveys. Sections C, E, G; L, N, P, R; T, V, X and Z (Figs 9 - 12)
all have a vertical exaggeration of x10 and Section Q (Fig 13) one of x25.

This change in proportions disguises the comparatively flat nature of the
prototype beach over most of its length.

Table 5 records the maximum change in elevation for each section during the
18-month period within the ranges +3 to zero m 0D and zero to -4 m OD. The
+3 m value is approximately mean high water level. It was preferred to high
water spring tides because, under calm conditions, the complicating effect of
the pebble and cobble component at the baek of certain sections along the
beach ig effectively eliminated. Comparisons are therefore restricted to the
sand beach alone.

Table 5 suggests that the beaches become progressively less stable from
11
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north to south, from Section C at least as far as Section V and probably as

far as 'Z' (which has suffered the maximum overall loss (Section 3.2, below)).
Although one atypical value for Section P at low water level proves a marked
exception to this observation, other discrepancies are very minor. Correlations
between maximum height range per section (x—axis) against distance from 'C!'

(y-axis), for example gives a confidence level of .01.

It is hoped in later‘Topic Reports to examine the variations in wave energy

alongshore. Preliminary work (Fig L in Progress Report : 1 (IOS Report 20/75))
suggests an energy focus in the Sker Point area.

The Ogwr Borough Council have records of surveys taken by consultants
(W S Atkins and Partners), their predecessors (Penybont RDC) and themselves on
Kenfig Beach. These date from 1958 onwards and were carried out at varying time
intervals. A series of 3 sections falls within a strip of beach 200 m either
gide of Section V. These sections run from a point above high water mark to
approximately mid-tide position and suggest that between October 1959 and April
1977 the beach level dropped by at least 3 m over this length with a maximum fall
of .5 m. The maximum change recorded on Section V by IOS between September
1975 and April 1977 was rather less than 1 m.

3.2 Calculations on changes in volume of beach material:

The volume changes for Aberafan, Margam and Kenfig beaches between each
survey can be seen in Table 3. Each section was split into two taking the
midwater position (~ zero m 0D ). This enabled any differences in response between
the upper and lower beaches to be seen. The total volume changes along all
three beaches have been combined and are shown on a monthly basis in Fig 1ha.
During the two winter periods, although there were extremes of accretion and
erosion ,the net effect was one of erosion. For the intervening summer period
the extremes were not nearly so evident, the net effect this time being accretiou.
These results support observations on other beaches that the higher energy
waves of the winter tend to comb down the beach and remove the material while
the smaller waves during the summer have a more constructive effect.

A comparison of the volume changes between the upyper and lower parts of
the beach over the same period is shown in Fig 14b.* TFor most of the months a
change in the lower part of the beach was reflected by a similar change in the
upper beach. More information can be gained from comparing the total volume
change in material on each section over the 18 month period (Table La). Although
the gains and losses in volume of material were appreciable, the resulting net in-
balance was relatively small. For a section of ;20m a height change of 1 cm

12
*For method see p.b



3

along its full length represents a change of 4.2 m”. Therefore for the section
that had the greatest change during the series of surveys, Section Z, a loss

of 87 m3 of material represented a fall in height equivalent to 21 cm over its
entire length. In general the major loss of material has taken place between
the seaward bench mark and the midtide mark on most sections. Although there
has been some gain in material between midwater and low water - thus making the
sections shelve more gently over the period autumn 1975 to spring 1977 as compared
with the steepening shown by the long-term cartographic evidence - it accounts
for under half the material lost higher up the beach.

More specifically, on the Aberafan Beach the two end sections have remained
fairly constant (with some net gain on 'G') whilst the centre one has undergone
some erosion. The amount of change on Margam Beach has been greater than
Aberafan but there has been no consistent pattern between one section and
another, erosion on one section apparently being balanced by accretion on the
next. Across the other side of the R Xenfig on Kenfig Beach, the one notable
feature has been the consistent losses on Section Z.

From Table L@ it is possible, if the results are treated with caution, to
arrive at an order of magnitude for the amount of sand gained or lost from the
beaches during the 18 month period. The assumption has to be made that the
beach 500 m either side of a line of section responds in the same way as the
3

section itself. The losses (converted into tonnes, where 2.08 tonnes = m

(Terzaghi and Peck, 1968)) are as follows:

Aberafan Beach 8,320 tonnes
Margam " 31,200 "
Kenfig n 166,920 "

In order to eliminate seasonal effects all the beach sections were resurveyed in
October 1977, ie after two complete years. The net results ( Table Lb) for

the whole period are:

Aberafan Beach + 22,880 tonnes
Margam " -166,4,00 " (all due to changes near the new BSC pipe-
Kenfig " + 9,360 v /line)

The continuing losses on Section Z (by October 1977 egual to 29 cm) were out-
weighed by gaing around the R Kenfig during the 1977 summer season.

Taking all 3 beaches together, the net change between October 1975 and April
1977 is equivalent to an overall fall in height of 0.0271m and that between April
and October 1977 to an overall gain of 0.007m. Such accuracy is outside that

attainable in surveying profiles in an inter-tidal environment.

13



L. CONCLUSIONS

1. The beaches consist of predominantly medium to fine sands apart from the

upper storm beach which was variable in form and composition. However areas of
peat, clay and cobbles were exposed notably south of the Port Talbot tidal harbour.
The beaches were broad (typically ~ LOOm wide at low water) and gently

sloping ( ~ 1:50).

2. Evidence from photogrammetry (1968-1975)

A comparison of the position of beach contours obtained from the aerial
photographs showed that during the years 1968-70 there was a marked displacement
landward only on the lower Kenfig Beach. Removal of beach material and a
consequent steepening of the beach in this area resulted in the underlying peat
and clays being exposed to erosion. Between 1970 and 1975 these areas of
erosion tended to be concentrated higher up the beach face not only on Kenfig
but also on Margam Beach. At the same time the lower beach face was tending to
accrete but not at a sufficient rate to make up the losses of the previous years.

The aerial photographs showed that while 32,OOOm2 of peat and clay were
visible on Margam Beach in 1968 no such exposures occurred on Kenfig Beach.
However, by 1970 3500m2 were visible just N of Sker Point. The 1975 survey
showed hh,SOOm2 and 28,OOOm2 of peat and clay on Margam and Kenfig Beaches
respectively. In response to the changing contour levels these were generally
concentrated further up the beach than in 1968 or 1970. Cobble spreads,
possibly lag deposits, also became more extensive over the period, particularly
on Kenfig Beach.

On no occasion were peat or clay recorded from S of the southern breakwater
of the tidal harbour to the BSC culvert, nor S of the R Kenfig almost as far as
Section V. This is probably the effect of earlier erosion by the former R Afan
and R Kenfig. Even allowing for the seasonal element of accretion the peat

and clay exposures have shown an overall increase on both beaches since 1940.

3. Evidence from beach profiles (Sept/Oct 1975 to April/May 1977)

The extremes of range of height on the sections occurred mainly in the

winter months when short periods of stormy weather removed large quantities of
material from the beach. Even so there was little accretional or erosional
consistency between neighbouring sections in any one month. The gentle slope
of the beach resulted in gradual height adjustments taking place. In general
the upper part of the beach ( -+ +3 to zero m OD) showed the same range in

height variation as the lower part, the maximum range encountered being just over

1



im. This variation in height range increased from N to S indicating that

the beaches become less stable in the same direction.

3.1 Calculation on changes in volume of beach material.

Although changes in erosion and accretion are appreciable on a month to
month basis the resulting net imbalance of material was quite small. When treated
on an individual basis section Z persistently suffered erosion. If the volume
of material lost over the 2-year period were spread evenly over the entire section
length it would be equivalent to a drop of 29 cm overall. Sections L, N and P
also showed a net loss of material over the same time span. The intervening
area covered by sections R, T and V showed gains which were appreciable as far as
R was concerned. This may be explained by the addition of sand from the eroding
dune system; the effect of the River Kenfig on sand transport; and the attempt
of the area to regain equilibrium following the end of commercial sand extraction.

It is possible to calculate changes in volume for each beach assuming that
the beach 500m either side of the surveyed sections acts in a similar way as the
sections themselves. This gives losses of -8, -31, and -167 thousand tonnes
for Aberafan, Margam and Kenfig beaches, over the 18-month period. Comparable
figures for a complete two-year period are +23, -166 and +9 thousand tonnes,
equal to overall changes in beach height of +1, -ly and { +1cm (Table 6).

The differences between the two sets of figures are most likely due to the
recent man-made changes in the Margam Beach and the seasonal accretion around

the River Kenfig.

;. The areas of accretion and erosion that appeared to be most active between
1968 and 1975 are very similar to those which exist today. The recent data show
that:
(a) the southern end of Kenfig Beach has suffered the most erosion;
(b) Margam Beach has shown considerable variability both in respect of the
particular section and over time;
(¢) in the intervening area, around the River Kenfig, material has tended to
accumulate;
() Aberafan Beach has remained fairly stable.
Further analyses, relating to the beach changes described here to wave
energy and meteorological conditions, will be discussed in a subsequent Topic

Report.

15
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TABLE 3 VOLUME CHANGES IN M3 BETWEEN EACH MONTHLY SURVEY FOR THE PERIOD OCTOBER
1975 — APRIL 1977 FOR ALL THREE BEACHES COVERING THE AREA FROM THE BENCH MARK TO
MID-WATER AND FROM MID-WATER TO LOW-TIDE LEVEL. OCTOBER 1977 FIGURES ALSO SHOWN d.

BM* to MW MW to LW TOTAL VOLUME CHANGE
1975 Oct/Nov 35 119 150
Nov/Dec h 3 71
Dec/Jan -191 -82 -273
1976 Jan/Feb 60 83 13
Feb/Mar -9l -57 -151
Mar/Apr 114 -30 8L
Apr/May -13 -125 -138
May/Jun 157 35 192
Jun/Jul -11 25 10
Jul/Aug 67 -16 51
Aug/Sep 2 -L49 =47
Sep/Oct -L9 -56 -105
Oct/Nov 58 140 198
Nov/Dec -256 -6 -266
Dec/Jan 89 9 98
1977 Jan/Feb -153 -55 -208
Feb/Mar -1 -23 -2l
Mar/Apr -122 202 80
Apr/Oct 107 -61 L6

*BM - Temporary bench mark post at seawards edge of dunes or IOS benchmark on

concrete structure.

4

For explanation, see text.
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TABLE L a CHANGES IN VOLUME (m3) FOR THE INDIVIDUAL SECTIONS AND MASS (TONNES)

OVERALL FOR THE PERIOD OCTOBER 1975 TO APRIL 1977

From BM* to mid-water

From mid- to low-water

Volume

Change in tonnes

Section

Accretion Erosion Balance Accretion Erosion Balance overall

Change

over area 500m

either side of

128
127
116
110
167

57
159
133
132
156

L5

N X g 3 " = &2 a = a

*BM - Temporary bench mark post at seawards edge of dunes or I0S
benchmark on concrete structure.

122
150
116
147
153
122
156
180
148
163
128

+6
-23
0

106
153
137
174
108

81
197
179
116
121
132

99
177
107
197

79

1T
137
129
103
129
136

+1
-2l
+30

+13
-L7
+30
-60
+43
-61
+63

+3

-3
-15
-87

section

+27,040
-97,760
+62,1,00
~12L,,800
+89,0L40
-126,880
+131,040
+6,2L0
-6,24L0
-31,200
_ 135,720

# Calculated as 500m + 250m because of rock outcrop to S of line of section.

TABLE Lb CHANGES IN MASS (TONNES) FOR THE PERIOD OCTOBER "75 TO OCTOBER’77

Change in tonnes over area 500m either
side of section April 77 - October 77

Change in tonnes over area 500m either
side of section October 75 - October 77

N SHBdHgZEEa

Tonnes
-22,880
+41,600
+12,480
+79 QOLLO
—21#5 9&14»0
-70,720
+101,920
+158,080
+6L,,1,80
+8,320
-54,600

20

Section

N 3xdHdZ2QEQQ

Tonnes
+4,160
-56,160
+74,880
-L5,760
-156,000
-197,600
+232,960
+16L,,320
+58,240
-22,880
-190,320




TABLE 5 BEACH SECTIONS: MAXIMUM CHANGE IN HEIGHT (MBTRES) AT ANY POINT,

BETWEEN SEPT/OCT 1975 AND APRIL/MAY 1977.

Section Between: Omto low water Overall
Mean high water (e~ +3) spring tides
and Om 0.D. (~lm 0.D.) Average Max.
Aberafan C 0.4 oL 0.4 0.4
Beach E 0.45 0.55 0.5 0.55
G O.h4 0.55 0.475 0.55
Margam L 0.6 0.45 0.525 0.
Beach N 0.6 0.55 0.575 0.
P 0.6 1.1 0.85 1.1
R 0.4 0.65 0.525  0.65
Kenfig T 0.7 0.7 0.7 0.7
Beach v 1.1 0.9 1.0 1.1
X 0.7 0.95 0.825 0.95
7 0.8 0.8 0.8 0.8
Significance
level: C » 2z .01 .02 .01 .01
(Height range c »V .05 .05 .01 .02

v.distance

from Section C)
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TABLE 6: SUMMARY OF CALCULATIONS REGARDING BEACH LEVEL BETWEEN PORT TALBOT TIDAL
HARBOUR AND SKER POINT

Beach overall Port Talbot - R Kenfig -
R Kenfig Sker Point

(a) Beach level fall attributable
to sand-winning(m)

Pre-196), known extraction 0.05 0.06% 0.0L*
estimated " 0.09 0.12% 0.08*
1964-73  known " 0.13 0.19% 0.10%
estimated " 0.16 0.21% 0.10%
Total period known " 0.18 0.21% 0.15%
estimated " 0.25 0.31% 0.18%

*¥Assumes no longshore transfer N and S of R Kenfig.

(b) Beach level fall calculated

from aerial photographs (m)
1968-75  calculated 0.L,0 @ 0.33 0.53

" less potential
plotting error for
scale of map 0.11 @ 0.09 0.15

@ Minimum losses in Sections L to O, R and V.

(c) Beach fall calculated from

surveyed profiles (m)
October 1975 to April 1977 <0.01 0.06
October 1975 to October 1977 0.0L 0.00

Maximum loss on Section Z (nr Sker Point)
(Latterly erosion on 'Z'_may be influenced by changes in beach drainage pattern)

Note: The beach width and length used for these calculations varies slightly:

(a) uses a mean low tide width of 350m and a distance from the Port Talbot Docks break-
water;

(b) and (c) are observed distances down beach with a longshore distance calculated ’

from the new Port Talbot tidal harbour southern breakwater.
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APPENDIX 1 DATES OF AERIAL PHOTOGRAPHY

Date

7 May 1966

12 April 1968
21 June 1970

10 April 1971
12 April 1975
8 August "

8 October "

1

Scale

6000

Area covered
Mumbles - Port Talbot
Mumbles - Sker Point

n "

Briton Ferry - Porthcawl
Mumbles -~ Port Talbot
Port Talbot - Sker Point

n 1"

Sker Point » offshore banks
(at low water)

NN NN

All flights by Meridian Airmaps Ltd., except that of 1971 (Ordnance Survey)
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APPENDIX 2 DATES OF LEVELLING OF BEACH SECTIONS

* S

I T T L T T T N N N U N N

B T T T T N T N N S

T T T T T N N

I T T T T

B T e T N N

SN T = - MmNy T

e e T T T e

TS TS TS TS TS TS TS S S L S S S S S Ny N, S S

R T T N T Y S N

TSI TS TS S TS S S S S S S S NN S, S Ny ™

TS TS TS TS TS S S S S S NS S N S S S Ny ™~

TSSO TS IS S S S S NS S N S S S Sy >

Section
Month

9/75
10/75
11/15
12/75

1/16

2/76

3/16

L/76

5/76

6/76

7/76

8/76

9/16
10/76
11/76
12/76

/77

2/71

3/17

L/71

5/17
10/77

262m N of 'P!

Beach experiment at 'Q'

¥ Additional section

4 Beach experiment at 'Q'
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Survey distances (d) from concrete block with corresponding heights (h) below.
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APPENDIX 4 NOTE ON SURVEY DATUMS

In common with most areas of the United Kingdom early Ordnance Survey
topographical maps and plans were based on mean sea level at Liverpool, hence 0D
(Liverpool). The Ordnance Survey established a new datum based on observations
between 1915 and 1921 at Newlyn, Cornwall. This is known as 0D (Newlyn).

The Steel Company of Wales (SCOW) began their Margam development at a time soon
after the Second World War when local medium and large scale maps and surveys were
still based on 0D (Liverpool). To avoid confusion the British Steel Corporation
(SCOW's successors) have kept to this datum. Because much of the land survey
control for the aerial photography was provided for I0S by BSC the maps derived
from this information are also on Liverpool datum. However, in accordance with
current practice, the beach levelling is based on 0D (Newlym).

For practical purposes there is little difference, 0D (Newlyn) being 0.12m
above the 0D (Liverpool) in the Port Talbot/Swansea area. This compares with
an accuracy of + 0.15m for the maps produced from 1 : 6000 scale aerial photography.

Since data sets are never mixed the use of different datums has no effect

on the volumesof beach material which have been calculated in this report.

26



APPENDIX 5  ACKNOWLEDGEMENTS

The Institute of Oceanographic Sciences wishes to express its thanks to the
many organisations and individuals who have assisted in providing data and
facilities for this Report. In particular, the whole-hearted co-operation of
the British Transport Docks Board, who were instrumental in providing the aerial
photography on which Section 2 is based, is much appreciated. So, too, is the
help of the British Steel Corporation in supplying triangulation and bench mark
information which played an important part in the photogrammetry.

27



Key:
<E Surveyed

Sections
«f |Interpolated

%  Site of former R.Afan

<O Drying banks offshore
<) Shallow X

Reservoir
Swansea 8 yenfi
Bay u 3%
&
Kentig
Pool
X Te
Y
Kentig y 4 @
o/ oker Point
“2‘
51° N AN B}
30 [
%
Hugo Bank 4%
PORTHCAWL
Py m
3,50 4f
Site Map
Fig.1

28



¢ b4

"ABojouiwia) bBuipeib azis ajd1yed

$01L 6 8 L 9 S v > ra L 0 - z- - b- G- 9- I- 8- 6- yd
S 3 % 58 ;5 5 5 3Ze 4 s _ o« « .28 5 38s5 § gw
1 1 1iiid 1 | I | 1111 [ 1 1 1 L1l [ L1111 1 b L hLiL1tl § 1 1 Liiil
L.:.‘P 9 NQ ﬂg. '9 mg 09
SUOJINU
AW oAl I3 W [D]|3A]l4 |WN]D]|OA 3 | WD oAl S| T N
- et - -t
Ke|D TS pues s3jqged s9|qqQo)  siapinog
sajnuer)
aul4 4
wnipsNy W
mw‘_mOO 9
Ao A
lews s
abie 7 Aoy



-

P o e

Ve

l =) Metreé
1968 0%

N> kEY
o — Area of Lag deposits.

MArea of Clay/Peat outcrops -

P Patches of material only.

1

Q10 20 300 40

Contour values in metres (OD. Livérpool)

—*7 Centre poirt of Aerial photograph.
VN  Line of section.

-—~ Low Water at time offiight .

National Grid coordinates are shown.

N

o Wreckage -1

176

\'\
. \10
Weighbridge
-
A
WIUNTIP
. )“ ’ ]’ 1 \[[I’ 1 1
p oo I THPLATITIRG af
: ) ik - . : 0
7 + ‘s N i r ; w :‘1} J’ : -
- reyy * 178 \ 80 =

P ‘lj{ ' ‘P - 179 , ' -1 . P m—
1 L ——

A1

= S~
—— — _’—/
- ‘ —’-"_/ A _“—'——"\\\ —-——’_’/ —
TIDAL HARBOWR ‘ e
. _/-—"'/_
(/7 . Wreckage -3 e pm——— —— A
-~, _ T~ e e =
\'. — —’——-‘ -
e ——
-~ 7~
——"”‘
e T T T
: -
_ —
-
_’_/
-
7
//
30 Fig. 3a




.

1068 Metres g | | »

_ ‘ KEY Contour values in metres (O.D. Liverpod)
10050 O 100 200 300 400 . _ §

Area of Lag deposits.

————

O Bridge
/"‘, Course of River

18_2_‘__

— —
— —_—

277%

e
gt

B i

. WMAmwma~xa:~‘:;re;z.eme* o

31 Fig. 3b




1970 Metres

T, PPQ 1P 20 30 0 g | ¢ |
l .
&
, B Morfa Farmhouse
KEY ,, | _ | ~
l]_ Area of Clay/Peat outcrops. ' - | | | | _ : .
P Patches of material only. |
: - - Weighbridge L
Contour values in metres (O Liverpool) ( )
\ ‘ o | ‘ ‘ ' Rocket Post / _
e | N e —
‘ — - g — N \v\\ \: : r . . ‘ 7 - v V . 7 7 = - : - | 7 _ ‘

[ :,}45’" — —— -
T . 10 N -

—_—

w_ o — // - —
V ) \ , __—’ S /_ "_\—-—\_/

?76%

| 1
[ T j”q/’ﬁ —
149 . , [ 0 . Te— |
a1y <L ' [ B iy
et Wy R s _/ — —
— ‘ 7 T e
g VS | / _ﬁ - T

S ee—— e e —— —_ o3 _/// \\‘.‘\_ﬁ"_/\ _//\\/\ ]

~ ——— 7 o P e = ——

S
. JAN
TIDAL HARBOUR A

T

32 Fig. 4a




. Metres
1970 1(?050(9 1(|)O 2(1)0 3(|)O 490
|

S _. Area of Lag deposits.
§ |
=) | Area of Clay/Peat outcrops.

KEY Contour values in metres (O.D. Liverpool) 5
a

Bridge

/_—Ax-Course of River

-
-

33 Fig. 4b



Metres |
1975 19050(13 1?0 2Cl)O 3(1)0 45)0 .§§

%2 KEY

g
®

Morfa Farmhouse

r

Area of Lag deposits.

Area of Clay/Peatl outcrops.

_F_QO
P Patches of material only.
Weighbridge

Contour values in metres (OD Liverpool)

TIDAL HARBOUR

[ —

34 Fig. 53



/ Metres ] | - -
1975 10050 O 100 200 300 490 Contour values in metres (O.D.Liverpool)

I

Area of Lag deposits.

Area of Clay/Peat outcrops.

P Patches of material only.

12
>4

. T
Pillbox

ud:u:nﬁﬁcalurgl‘t{l

&l

35 ‘ Fig. 5b



\\\ .” '

d \>§\\%
- ==y

Sker Point
1 “

N

change in position of beach
contours 1968-70 based on

Schematic plan showing
aerial surveys.

L

Sections at 500m intervals

K L M N O P Q R S T U V W X Y [Z
I | _ 11

O :
4t Accretion
EJ

% /
e
N\W7/1%

WA
(9 2 ¥ T © T 9

Displacement of contour <20m

/] >40 <60m

%4 >60m

/] >20 <40m

W
m.O.D

C
9
17p)
O
=
wl

Port Talbot
Tidal Harbou

Fig.6



. D4

L)
*sAdAINS |eude

uo paseq G/-0.261L SINOJUOD

N W09 > Ov <

yoeaq jo uonisod ui abueyd

UOI}8I00Y M S

wopy > ONA

Buimoys uejd snewayog

WOZ > JNOJuod Jo Jusweor|dsiq

AL
AN 2

N

W//////% 2

_

-
X
0
b
.
e
1%

o

a

L Cois
L _ i | _
wogers £ A ‘X M AN L s 84 D d O

S[eAsajul WOQS 1B SUoI0ag

N N T M

/u?

uoISoJ]

[ Mul

+ JYboH

yoeeg

OE

INOQIEH [epiL

1oqiel Hod

37



8 b4

wog < [

-SAaAIns |eude
~4 tuolsoiz

uo paseq G/-8961 SINOJUOD
yoeaq jo uoijisod ul abueyo

Buimoys uejd s1jewayog

@Y\\k .

|1+ WBeH
yoesg

vy

v_¢%+

T | | { — | |
ogmis Z A X M A N 1 s H D'd O N W O
SIEAJSIUN WOOG 1B SUOIOSS Joqrel 1od

38



00S o0y  sasjow 00¢

od v :

-~
"",
-y,

9L Nvr *=——

9L AVN *777°
LL Nvr

HOV3d Nvivd3gv

"2261 HdV-S261 120 pouad Buunp abues winwixew Buimoys sajijoid : 2k

,""‘

6 sbi4

~0L



S

9L NV -~
9. €934 ° *

(HMVIN V4HOW <=(S) 10891V1 1HOd)
HOV3E WVOUVIN

*1161 HdV -S261 100 poudd Buunp abues wnwixew Bumoys s3|1joid :

¢L-6 sbig4




L1614

S
o0 = TTmSe saljow 00 oa.uw 0
L 1 0
- - @ ===
LL ¥dY S =
6. 03a° y
~G
" 1
mg ~0lL
w
11 8
0 0
9L AVYNW*~~""°
L. Hdv g
- - —
DHIANIM H3IAIH 4O0'S ®'N \ ]
1
b (o]8

2161 HdV-S26L 120 pouad Buunp abues wnwixew Bumoys sajijoid :2i-6 sbi4



S .
,,,,,,, 21614
00S <& bwm saldw 002 00l 0
0- L i -~ —~ - 1 1 0
LLUYHYN T~
S.L 100"
-G
oL
0
w
-G
ot
0
-G
LINIOd HIMNS <= HOVIG DIdNIN I
ol

'1261 HdV-S/61 100 pouad Buunp abues wnwixew Buimoys sa|1joid :ZL-6 Sbi4



Range & Standard Deviation (V.E. x 250)

'LL61 Aely 01 9761 AON sabueyd 'O NOILD3S

¢ 614

sa1ew 0oL

D®O Jdodxa ¢l < u

SM1+
|¢|
NM11 5
3
Q
3
>
0 &
o o
-
<
-2 _._._
NMHE. X
-1
\SMH+
\
\
v r9
\
\
-8

43



eyl b4
"uoI13098s allug
"SYJUOW SAISS8IINS UIAM]BQ SUOD3S Buoje swn|oA Ul abueyd |je1eAQ

-«
idy

L1161

N qed

uep

-«
3@

AON

Y0 deg bny

ine

9.61

unp Aey

ady

leN  ged

-«

uep s9Q

SL61L ——

AON

PO

— 00€-

e 8N|

— 001 -

S3H13IN
aignd

0O N
JWNTOA

— 00+

— 00C+

L o0c+

44



qylL 014

(‘Q°0 048z Mojaq pue dAOCe) SBAjeY Jamo| pue laddn
"SyjUOW DAISSBIINS UBAM}B( SUOI}D3S Huoje awnjoA ul abueyo ||esdA)

- 1161 - 9.61 -—G./61
idy 1epy God uep 28 AoN 190 dos Bny np unp Aey ady Jey ged uer J8Q AON RO

— 00€-

<6 . MOJ9q ‘e ceccoe _ 002z-
:@'0 049z 9A0qe yoeog
- 001-
0-.-.-m M W W m m--oo.m W w w mmm-—-m:
: SR POV PR ¢ R : S N 218N
: m “ ssosste m . m . : m o-.-o-om o z_
P I N : INNTOA

— 00¢ +

— 00€+

45



