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TITLE OF ENQUIRY
How do beach profiles and beach material vary at Slapton Sands, Devon?
AIM

The aim of this enquiry is to determine whether the beach profile and the size of the beach material
change progressively along the beach and over time at Slapton Sands, Devon.

In order to complete this enquiry, a number of objectives can be identified.

Objective 1. To determine whether the beach profiles change southwards along Slapton Sands.
Objective 2. To determine whether beach material gets larger southwards along Slapton Sands.
Objective 3. To determine whether the beach profile has changed in the long term (over thirty

years) and whether the beach profile and material exhibit any short term
(seasonal) change.

BACKGROUND INFORMATION

The study examines the shingle beach between Strete Gate (grid reference 834455) and Torcross
(grid reference 823421) in Start Bay, Devon (Figure P1). The area is known as Slapton Sands and
the beach (actually a bar) encloses Slapton Ley. According to the Shoreline Management Plan, ‘the
sediment transport system along this stretch of Start Bay is unclear. Evidence suggests that both
northward and southward drift occurs. It is also likely that there is onshore/offshore exchange of
sediment. Start Bay is effectively a closed sediment cell’.

Much of the coastline in Start Bay is undefended. Within the study area, there are defences at
Slapton and Torcross. At the latter, there is a concrete wave return wall with rock revetment and steel
piling, following upgrading from rip-rap and metal piling in 1981. A concrete mattress revetment
protecting the car park at Slapton was severely damaged in January 2001. Rip-rap was installed north
of Slapton Turn (829443) on the A379, following the undermining and closure of the road after a
moderate easterly January storm and high tide. The rip-rap defences were removed after
reconstruction of the road in 2002. In January 2003, 12 000 tons of shingle were taken from Strete
Gate and placed on the beach at the site of the eroded road. The objectives of coastal management
for this area are ‘to protect the settlements of Beesands, Torcross and the area behind Slapton Sands;
to maintain the integrity of nationally designated sites; to maintain the continuity of the South West
Coast Path; to protect the A379 and to maintain bathing beach quality’.

Figure P2a shows a typical profile of a shingle beach, whilst Figure P2b shows the possible change
between a winter and a summer profile.
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OS map extract 1: 50000 Landranger 202

Not reproduced here due to third-party copyright constraints.

Figure P1
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DATA COLLECTION

Six study sites were identified. The location of these are shown on Figure P3 (in the centre of this
booklet) together with photographs of the beach at three of these sites. At each of the study sites, a
beach profile was determined at right angles to the sea, by using the dumpy level surveying method.
This involved determining the horizontal distance from a fixed reference point (at a known height
above mean sea level and marked clearly on the beach) and the vertical distance from this reference
point. This was identified using a dumpy level and staff as shown in Figure P4a. This illustrates the
process using site 2. The results of one survey in its raw, unprocessed form are shown in Figure P4b.
Figure P5a shows the processed horizontal and vertical distances from the fixed reference point for
all six sites for February 2003 whilst Figure PSb shows the data for three of the sites for August
2001.

@ Posmog survey .staff. Set up tripod near top of beach.

. . Ensure it is vertical .
Identify Fixed Make sure platform is level (by eye)

. and extended to 4 . . .

Reference Point metre maximum and just above level of highest point
(FRP): known pre- ' on beach. Attach dumpy level to
surveyed height tripod, making sure it is level using
above sea level. bubble of spirit level.

For site 2 this is
5.57 metres.

®
@ Rotate dumpy

level so it is
sighted on staff.
Focus. Take
reading where
middle horizontal
line ‘hits’ scale on

FRP. Move survey staff. stag

staff
Record vertical distance.
horizontal line

5.57

@ Move at intervals along beach -
turning seaward once highest point
reached. Rotate dumpy level and
proceed with staff.

Keep tripod in same
position. Select next
place for measurement
by identifying change in
slope by eye. Measure
horizontal distance from

45 mletres

@ After ninth reading, no more readings will be
possible from first dumpy level position as top
of staff will no longer be visible. Keep staff at
point where ninth reading made. Pick up
tripod and dumpy level. Carry down beach
and relocate just below survey staff position.
Take readings as before.

Figure P4a
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SITE 2
Month: 2 February
Year: 2003
Reference Point Height: 5.57 metres
Distance Reading 1* Reading 2™ Reading 3" | Elevation (m)
(m) Position (m) Position (m) Position (m)

0 1.62 5.57
1 1.35 5.84
10 0.845 6.345
15.7 0.615 6.575
19 1.435 5.755
24 2.295 4.895
30 2.45 4.74
39 2.965 4.225
45 3.46 0.62 3.73
53 1.69 2.66
57 1.895 2.455
60 1.76 2.59
70 3.5 0.61 0.85
77 1.43 0.03
86 2.55 -1.09

Figure P4b




DISCARD PAGE

Turn over p

S301805(11)/0205/GGA7/PM



DISCARD PAGE

S301805(11)/0205/GGA7/PM



DISCARD PAGE

Turn over p

S301805(11)/0205/GGA7/PM



10

DISCARD PAGE

S301805(11)/0205/GGA7/PM



11

SITE 1 4 6
I‘fe.fe"e“ce 5.59 5.97 5.2
oint
Horizontal Vertical Horizontal Vertical Horizontal Vertical
Distance Distance Distance Distance Distance Distance
0 5.59 0 5.97 0 5.2
13 5.73 18.2 6.18 8 422
21 6.08 18.71 5.83 14 3.64
30 6.36 24.6 4.64 19 3.37
44.2 6.2 30 4.08 23 3.26
51.5 4.3 40.9 3.34 30 3.01
60 4.15 49 3.25 34.2 2.48
64.5 4.09 54 2.85 36.7 2.53
71 3.22 57 2.54 40 1.48
81 3.73 59 2.6 42.3 0.89
90 2.82 72 0.22 55 -0.89
) 94 3.62
All units 102 1.73
in metres 112 0.2
Figure P5b
Turn over p
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Samples of beach material were taken at each of the six sites in September 2003, by a ‘two-handed
grab’ of beach material one metre seaward of the most recent high tide berm. The sample was then
sieved and weighed to determine the proportions of material of different sizes. The mean and

standard deviation were subsequently calculated.

The phi categories and the interpretation of the standard deviation figures are given in Figures P6a
and P6b, whilst the results of this survey are shown in Figure P7a. Figure P7b shows the results of

a similar survey undertaken in May 2003.

Size categories of beach material in Start Bay, Devon

S301805(11)/0205/GGA7/PM

Phi (®) Particle size Size category
diameter (mm) (Wentworth Grade)
6.0 64.0 Cobbles
60.0 mm
-5.5 44.8
=5.0 32.0 Coarse gravel
-4.5 22.4
20.0 mm
-4.0 16.0
-3.5 11.2 Medium gravel
-3.0 8.0
6.0 mm
-2.5 5.6
jg gg Fine gravel
-1.0 2.0
2.0 mm
-0.5 1.4
0.0 1.0 Coarse sand
0.5 0.71
0.6 mm
1.0 0.5
1.5 0.355 Medium sand
2.0 0.25
0.2 mm
2.5 0.18
! e -
4.0 0.063
0.06 mm ———
Figure P6a
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Descriptive terms for sorting of beach material
in Start Bay, Devon, using standard deviation

Standard D f .
deviation value egree of sorting
<0.35 Very well sorted
0.35-0.49 Well sorted
Moderately
0.50 - 0.69 well sorted
0.70-0.99 Moderately sorted
1.00-1.99 Poorly sorted
2.00 —4.00 Very poorly sorted
4 Extremely
>4.00 poorly sorted

Figure P6b
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Secondary beach profile data from the second year of each decade between 1972 and 2002 was
obtained for three of the sites and is presented in Figures P8a, P8b and P8c. This was surveyed in
the same way as the 2001 and 2003 data presented earlier in this booklet.

SITE 1
Height 7 e S
olbove L e
rdnance = =
Datum e .%‘ ¥
(mean sea 5
level)
m. 4
3
2
1 OD.
0 FH
15 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125
24 ONTAL DS TANCE (- ter KEY TO PROFILES
3 DATE KEY BEACH DIMENSIONS
Aug. 1972 Cross Sectional Area = 219.0 sq m.
-4 Aug. 1982 s Cross Sectional Area = 293.6 sq m.
Sept. 1992 mmmmmmmma- Cross Sectional Area = 246.0 sq m.
Sept. 2002 —_—— — Cross Sectional Area = 286.9 sq m.
Figure P8a
SITE 4
Height 7 T P
above P
Ordnance 6 —fmmrre
Datum
(mean sea 3
level)
3
2
1 9\']\)\] |
0 > s
- 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125
_y jHORIZONIAL DISTANCE (). == KEY TO PROFILES
3 DATE KEY BEACH DIMENSIONS
Aug. 1972 Cross Sectional Area =261.4 sq m.
-4 Aug. 1982 s Cross Sectional Area = 230.0 sq m.
Sept. 1992 mmmmmmmma- Cross Sectional Area = 198.2 sq m.
Sept. 2002 —_—— — Cross Sectional Area = 173.6 sq m.
Figure P8b
SITE 6
Height 7
above
Ordnance 6
Datum
(mean sea 5
level)
m 4 >
3 ‘:‘.‘35):
2
1 O.D.
0 '\‘\‘Eﬁ FH
15 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125
:::H RI TALDI A E .7777\IHHHH\I\HHHHIHH\HHI\HHHHI\HH\HI\HHHHIHHH\HIHH\
_y JHORIZON STANCE (m KEY TO PROFILES
3 DATE KEY BEACH DIMENSIONS
Aug. 1972 Cross Sectional Area = 159.6 sq m.
-4 Aug. 1982 s Cross Sectional Area = 116.4 sq m.
Sept. 1992 mmmmmmmea- Cross Sectional Area = 123.0 sq m.
Sept. 2002 ——— Cross Sectional Area = 152.0 sq m.
Figure P8c
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