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Analysis of the storm event (18/03/2020-19/03/2021) along with the impact on
Burnham-on-Sea (BURN4a) and Sand Bay (7eSANB1)

1.0 Introduction

This report briefly identifies the hydrodynamic forcing between the 7™ and 14" of March and the resultant
morphological impact identified by a post storm survey undertaken at Burnham-on-Sea (7dBURN2, 7dBURN3,
7dBurn4-A and 7dBURN4-B) on the 19% of March and Sand Bay (7eSANB1) on the 18" of March. All hydrodynamic
and meteorological data has been obtained from the Weston Bay directional wave rider (DWR) buoy (Location: 51°
21.13' N 003° 01.23' W) and shore station.

2.0 Hydrodynamics

Between the 9" and 14™ of March, the Weston Bay DWR recorded an average significant wave height (Hs) of 0.76,
over double that of the March average recorded from 2009 to 2019 (Table 1). The peak direction of the incoming swell
recorded for the study period (250°) was also considerably further westward than the March average (217°) (Table 1).

Table 1 - Hydrodynamic statistics averaged from the Weston Bay DWR. Indicating significant wave height (Hs), maximum wave height (Huax),
peak wave period (Tp), mean wave period (Tz) and wave direction (Dir) for the study period and averaged across March from 2009-2019.

19.03.2020

Hs Huwax Tp Tz Dir (0)
Spring Tide Period 09/03 to 14/03 0.76 1.21 5.19 3.68 254.00
Average for March 2009-2019 0.36 0.72 4.90 3.20 217

Despite the significantly higher Hs and more westerly wave direction, the storm threshold was not surpassed
throughout the study period (Fig.1). Despite this, considerable morphodynamic change and structural damage was
observed at both survey units as discussed in section 3.0. However, the study period of relative high energy fell
amongst the spring tide window, with several peaks in swell energy combining with several spring high tide events in
excess of 13.5 m between the 9" and 14" March (Fig.1).
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Figure 1 - Plot showing significant wave height (Hs) and maximum wave height (Huax) for Weston Bay DWR between the 5t and 15t of March. The
storm threshold (1.88 m) is shown in red with vertical dashed black lines representing spring high tide events >13.5 m.
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3.0 Morphological Impact Analysis

Profile comparison between the most recent spring interim and the post storm surveys along with the cross sectional
area analysis is taken from data captured between the extent of the master profiles indicated in the profile charts
(Appendix 1 and 3) for each profile.

3.1 Burnham-on-Sea
A total of 17 profiles were surveyed across four survey units on the 19™" March 2020 (App.5). When comparing the
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Figure 2 - Plot indicating the Burnham post storm profiles from North (top) to South (bottom) along with an exaggerated overlay depicting
where there has been erosion (red) and accretion (green) across each of the profiles since the previous interim survey (27t January 2020).
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post storm survey data to that of the most recent interim (undertaken on the 27" January 2020), there is a common
trend representing erosion at the upper beach face and beach toe with resultant deposition occurring across the low
tide terrace for the majority of profiles (Fig.2 and App.1).

All surveyed Burnham profiles indicated a reduction in cross-sectional area (CSA) in the range of 0.2 to 27.3 m? when
comparing the post storm survey to that of the most recent interim, with the exception of profiles 7d02159, 7d02168
and 7d02174 which all showed minor relative accretion (App.2). The two profiles which lost the most CSA where
7d02174 (-23.8 m?or 3.3% loss) and 7d02192 (-27.3 m?or 3.9% loss), these are found to the North of those three
profiles which gained CSA and have a shore orientation of 246° and 248° respectively (App.2). It can thus be theorised
that there has been some localised longshore transport from profile 7d02254 in a southerly direction as a result of the
predominantly westerly swell direction (Table 1) since the last interim.

Despite erosion observed across the majority of profiles, the total CSA of all Burnham profiles was only 78 m? less than
that of the spring interim survey (Fig.3) equating to a loss of <1% in area. The overall state of CSA for the Burnham
profiles as a whole indicates an accretion rate of 61.6 m? y! since the programme began surveying in 2007 (Fig.3).
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Figure 3 — Plot indicating the accumulated CSA for all post storm profiles at Burnham for every interim and baseline survey since the
programme began. The red cross indicates the most recent post storm survey.

Despite the minimal impact in terms of sediment lost from the profile indications, there was still considerable damage
caused at the upper beach face and dune toe as alluded to in figure 2. This can be shown from images captured during
the post storm survey (Fig.4). Profiles which showed considerable loss at the upper beach since the last interim
included 7d02174, 7d02234 and 7d02296 which saw a 4 m, 5 m and 4 m retreat of the beach face (Fig.2 & App.1.).
Additionally, profiles 7d02159, 7d02169 7d02192 and 7d02274 saw a 2 m, 3 m, 6 m and 2 m retreat of the beach toe
respectively (Fig.2 & App.1.).

The damage and loss of sediment from the upper beach face observed for the majority of post storm profiles indicates
the impact of the spring high tide events tied in with a relatively high wave energy period.
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Figure 4 - Images captured during the post storm survey at Burnham indicating the damage at the upper beach face to dune systems and beach
entrances between profiles 7d002159 and 7d002274.

3.2 Sand Bay

Five post storm profiles were surveyed on the 18" March 2020 (App.5) for the survey unit SANB1. When comparing
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Figure 5 - Plot indicating the Sand Bay post storm profiles from North (top) to South (bottom) along with an exaggerated overlay depicting
where there has been erosion (red) and accretion (green) across each of the profiles since the previous spring interim survey (6t January 2020).
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the post storm survey data to that of the recent spring interim (6" January 2020) all displayed a similar trend to that
of the Burnham profiles. The primary loss in CSA was observed at the upper beach face and dune toe with accretion
observed across the low-tide platform (Fig.5, App.3) this is with the exception of profile 7e00232 where the
predominant loss was observed at the seaward extent of the saltmarsh indicating the natural defence offered by the
habitat.

Despite the apparent loss of CSA from the upper beach face, only two of the profiles indicated a loss of sediment area
since the spring interim with profile 7e00202 displaying the largest change losing a mere 3 m? equating to a 1% loss in
area with the remaining profiles showing <0.4% change (App.4).

Similarly to the Burnham survey units, when combining all post storm profiles it can be deduced that Sand Bay has
been accreting at an estimated 18.6 m? y! since the beginning of the programme (Fig.6). The post storm survey profiles
suggested a loss of only 1 m? when compared to that of the spring interim, equating to a change of 0.05% (Fig.6).
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Figure 6 — Plot indicating the accumulated CSA for all post storm profiles at Sand Bay for every interim and baseline survey since the
programme began. The red cross indicates the most recent post storm survey.

Again, despite the minimal impact on the CSA for all surveyed profiles, there was still damage recorded at the upper
beach face as identified in the images captured during the post storm survey (Fig.7). Cutting back of the beach face
was observed for profiles 700192, 7e00212 and 7e00222 (Fig.7, App.3). Damage to the sea defence south of profile
7e00192 was observed with a hole forming along the transect of the interim profile 7e00190 (Fig.7). Geotextile was
also uncovered to the south of profile 7e00212, which has not been recorded by the surveyor since 2016 (Fig.7).
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Figure 7 - Images taken from the post storm survey at Sand Bay. Top from left to right: Hole in the sea defence, cutting
back of the upper beach step and more damage to the sea defence all south of profile 7e00192. Bottom from left to
right: Beach debris and cutting back of the dune face, cutting back of the upper beach step and unveiled geotextile all
between profile 700202 and 7e00212.
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Appendix 1 — Profile charts for all post storm profiles surveyed at Burnham survey units showing the baseline survey (red), the most recent spring interim
(green) survey and the post storm survey (blue).
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Profiles: 7d02114V
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Profiles: 7d02115C
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Profiles: 7d02115K

Level (m)

50 100 150 200 250 30(
Chainage (m)

2

2020-03-19 »— 2020-01-27 »— 2007-08-16 #---- Master Profile

10



PLYMOUTH
COASTAL
OBSERVATORY 19.03.2020

Profiles: 7d02115U
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Profiles: 7d02159
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Profiles: 7d02168
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Profiles: 7d02174
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Profiles: 7d02192
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Profiles: 7d02213
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Profiles: 7d02254
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Profiles: 7d02274
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Profiles: 7d02296
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Profiles: 7d02314
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Profiles: 7d02330
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Profiles: 7d02345
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Appendix 2 — CSA values for all post-storm profiles at Burnham survey units for each interim and baseline survey, including the post storm survey
undertaken in March.

Table 2 — CSA values (m?) for each Burnham post storm profile for every interim and baseline survey including the most recent post storm survey since the beginning of the programme.

Location 11/07 | 03/08 11/08 02/09 10/09 02/10 10110 | 03/11 10/11 09/12 01/13 09/13 01/14 | 0914 | 01/15 124115 04/16 10/16 12117 03/18 10/18 | 03/19 10/19 01/20 03/20
7d02114M 142 6.7 139 142 15.7 135 134 103 195 17.7 222 19.7 210 31.0 282 16.5 220 21.0 313 213 2035 183 16.5 242 275
7d02114v 203 230 258 279 310 318 324 26.1 313 302 280 7 243 305 282 276 219 153 17.6 19.0 245 19.1 252 194 16.0
7d02115C 2505 2472 2509 251.0 2406 250.8 2524 | 2357 | 262.0 | 2540 2540 256.0 2436 2458 2375 2451 2475 | 2496 261.0 2585 256.2 2439 2452 2438 2475
7d02115K 2391 2077 | 2228 2235 2156 2121 2192 2207 | 2250 | 2236 2258 2312 2169 2316 2271 2274 2248 221.6 2334 2464 2472 2472 2478 2500 2463
7d02115U 4518 4211 4432 44383 430.5 4529 4509 4573 4583 450.1 4312 | 4601 4519 4563 4477 | 4765 467.7 | 4667 | 4902 | 4821 490.6 4901 496.0 500.5 4804
7d02159 53776 562.1 381.0 580.7 5848 5820 590.7 3944 3911 588.7 5911 604.8 5995 6104 | 611.7 | 603.2 621.0 6132 6022 647.1 637.1 637.3 634.1 641.0 646.7
7d02168 699.5 673.3 707.4 702.9 709.0 693.5 658.9 675.7 | 671.0 | 6458 633.6 657.5 607.9 628.9 657.2 660.8 647.4 624.0 629.4 7426 751.6 754.0 7553 757.9 T71.6
7d02174 2835 2640 | 2684 264.8 2692 267.0 2716 2704 | 2827 | 2479 2563 2427 263.0 2734 | 2787 | 2531 268.0 266.8 2746 3216 3220 3213 327.0 3203 346.0
7d02192 5469 5305 5736 574.0 6024 | 5992 604.2 657.0 | 6109 | 6224 617.6 5074 6074 | 6315 654.1 667.7 688.6 7324 7513 7405 7481 T16.1 7434 7425 7187
7d02213 569.6 516.7 3452 5435 573.6 559.8 5631 573.0 3481 33435 576.5 564.0 580.3 5577 556.2 3720 579.7 5983 644.1 627.0 6584 | 6773 T08.4 7308 703.5
7d02234 4974 | 4752 501.2 490.6 4936 4939 485.8 4776 | 4732 465.9 | 4705 | 4677 4739 466.1 468.2 468.6 | 4333 4295 | 4483 4622 4774 | 4704 4752 | 4838 481.0
7d02254 4646 | 4383 45409 | 4485 4352 456.3 461.6 4556 | 4515 408.2 | 4556 | 4508 4487 4453 4440 | 4283 4199 | 4218 | 4312 | 4323 4333 4241 4266 | 4304 4203
7d02274 526.3 498.0 526.0 5129 330.8 526.3 3342 331.9 335.5 3313 330.6 5349 5301 3319 5204 517.5 522.0 5247 5348 5330 5257 5283 531.0 5305 5274
7d02296 5359 | 4955 5316 528.0 5444 | 5394 | 5508 3493 556.4 554.6 5558 5508 551.6 556.6 556.9 3495 5529 5523 5639 5572 5288 3596 5634 5642 550.8
7d02314 1006 058 1003 1024 1024 1003 1026 1012 1019 1023 1030 1026 1028 1034 1032 1039 1036 1031 1054 1047 1066 1068 1050 1067 1052
7d02330 5264 | 48909 517.1 517.2 5233 5157 5259 5272 5253 5148 5249 5251 5271 5334 | 5260 5326 532.7 526.4 5300 5300 5448 3430 5377 5539 5422
7d02345 4209 | 3993 4204 | 4213 4214 | 4218 4342 4212 4231 4393 4445 | 4389 45438 4558 4543 466.9 | 4787 | 4760 | 4940 | 4903 4088 496.1 4908 5045 5043

Total Area 7639 7207 7592 7573 7694 7619 7675 7695 7639 7552 7649 7677 7632 7721 7738 1752 7783 7771 2000 8158 8231 8223 8274 8379 230

(m?)
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Appendix 3 - Profile Charts for all post-storm profiles surveyed at Sand Bay showing the baseline survey (red), the most recent spring interim (green)
survey and the post storm survey (blue).
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Profiles: 7e00202
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Profiles: 7e00212
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Profiles: 7e00222
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Profiles: 7e00232
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Appendix 4 - CSA values for all post-storm profiles at Sand Bay for each interim and baseline survey, including the post storm survey undertaken in March.

Table 3 - C5A values (m?)for each Sand Bay post storm prafile for every interim and baseline survey including the most recent post storm survey since the beginning of the programme.

Location | 11/07 | 03/08 | 02/09 | 02/10 | 11710 | 12710 | 03/11 | 11711 | 05/12 | 0612 | 09/12 | 10/12 | 01/13 | 0913 | 02/14 | 09/14 | 01715 | 09/15 | 01/716 | 11/16 | 08/17 | 1L/17 | 0318 | 10/18 | 02/19 | 09/19 | 01720 | 03/20
Te00192 | 303.6 | 2947 | 2937 | 3004 | 3051 | 3062 | 3079 | 3074 | 3055 | 3052 | 306.0 | 3055 | 307.7 | 3122 | 3098 | 3106 | 3096 | 3125 | 3129 | 3101 | 318.1 | 3162 | 310.0 | 3149 | 3098 | 309.7 | 307.7 | 3066
7e00202 | 318.1 | 308.6 | 317.6 | 311.0 | 319.0 | 317.7 | 3260 | 327.6 | 3237 | 3257 | 3226 | 322.0 | 326.1 | 331.2 | 3266 | 3303 | 329.7 | 336.1 | 3352 | 3368 | 350.2 | 3525 | 3475 | 355.0 | 359.1 | 3529 | 3550 | 3513
Te00212 | 2222 | 2135 | 2197 | 2173 | 221.7 | 2207 | 2268 | 2379 | 237.6 | 2383 | 2353 | 2337 | 2330 | 2371 | 2432 | 2456 | 2501 | 2481 | 2469 | 2512 | 2545 | 2575 | 2609 | 2686 | 2698 | 2644 | 270.1 | 2704
Te00222 | 2852 | 2791 | 2850 | 2877 | 2885 | 2871 | 2887 | 2806 | 2888 | 2011 | 2914 | 2029 | 2047 | 2041 | 2932 | 2075 | 3002 | 3035 | 3092 | 3142 | 317.2 | 3252 | 3242 | 326.1 | 3268 | 3300 | 32905 | 3318
Te00232 | 316.6 | 308.6 | 3155 | 320.4 | 3265 | 3332 | 3265 | 3279 | 330.0 | 3428 | 3447 | 3438 | 3449 | 3501 | 3485 | 356.7 | 3618 | 3630 | 3630 | 3655 | 3643 | 3743 | 367.5 | 3685 | 3778 | 3784 | 3813 | 38125
A:::?l 3y 1446 1405 1432 1437 1461 1465 1476 1490 1486 1503 1500 1498 1506 1525 1521 1541 1551 1563 1567 1578 1604 1626 1610 1633 1643 1635 1643 1643
-
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Appendix 5 — Map indicating the post storm profiles surveyed in this report for Burnham survey units and Sand Bay.
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Figure 8 — Map indicating the location and name of the post storm profiles surveyed at Burnham survey units and Sand Bay for the purpose of this report.
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