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Progressive structuralfiure ofthe sea-wall and revetment - unsealed jons,cracks and openings Residual [ of the sea-wall and revetment s considered to be <10
through corroded piles would b the most lkely cause. Exposure and corrosion of the sheet piles years. Note, there s high degree of uncertainy associated wilh
‘willbecome more pronounced with more wave attacks and erosion of the beach expected at the s e,
oe.
In the absence of ntervention, t s expected there willbe 3
Overallforeshore bed levels along North Promenade are lowering and this lowering is xpected to coninued reduction in beach levels ove the next 10 year period
continue. Lack of credible groynes and coarser material i the upper foreshore along i likly to There is a slght southerly near-shore drift of material, however this
ave accelerated the rat. This willncrease the exposure of the sheet pie toe - affecting the isvery limited. It s noted that the winter storms of 20132014
stabily of the structure. caused a rapid reducton in beach levels. Future storms are
expected 0 exacerbate beach levels sgnifcanty. Sl e m walk away option could lead to environmental impacts
Frequent overtopping will be experienced, increasing in frequency and severity due to climate rocesess & management would be. o Pen L; )" ‘Vr e rlzsen e of "L pa Likely failure due to structural
Walkaay (Do | Walkaway (Do nothing | 225 T2 Wil increse s slong he promenade sndsssoited wasb-ot of maeral from Failre of promenade and e O e Dl P, | e | P etee o e g |defects and erosionatthe | No improvement. Loss of | Lossof promenade amenity
LI Mool vt ' | beneath the sea-wall and revetment structures. This will impact on the stability and performance of Economic Baseline NA NA high probabiliy of flood [ None e & = e Torcshore, The fuure of | 0rthen end of the promenade. | promenade and sea walls and docs not meet OBC [ Economic Bascline
the highvay and secondary and tetiary flood walls. incident. Works o ensure public safety along e Ay st oo | Frequency of overtopping etencs amnity s unton.[bjies
the promenade (as a result of the loss e £ increasing due (o sea level ise.
On-oing dtrortion il o i fthe se-vall an et sding 0 resch i e R el alo lead o pollution marine incidents.
defences ted coastl In the absence of remedial works to
Lian housing estate and central Barmouth), ddress erosion a th toe of the defences,
itis considered that the status-quo
culverts and outfls (including flap-vales) associated with this section Busines As Usual scenario shares the
b Eomage il e s et oty ihou meesanc s he cine o e Botas vay scenarios isk. As such, they
“This will exacerbate drainage issues and potentaly cause flooding upsiream. Have been considered as e baseline
scenario going forwards.
Existing ‘as and when® Wom\xmm of inspection and maintenance is continued by YGC. Works |Overall foreshore bed levels along North Promenade are lowering.
required on an increasingly is  including filling of voids, scaling of joints and mortar and his lowering s expected to contine. Increasing exposure of
Tephcement. Addiiona racking o fon movement ke, resuting i e s of ranuiar sheet ik toe will ffeetsabily of structure
‘material requiring joints and cracks to be regularly maintained.
Measures 1o protect or replace the sheet pile section and arrest High - Monitoring, inspection and No significant environmental impacts are predicted as part
Buisness As | Business As Usual (Do | FISQUent 0vertopping is expected o continue, and increase in fequency and severity a a result of the abrasion/ corrasion are likely o be significant and not Risk 0 the public ue f0the | Low - works to refurbish the | G0 000 gl PO L n,m,‘f‘mm‘ o e would change from the exiing | |Iover desin e for
2 |Gt (o |minimmarn pateh and | climate change. Frequent epais o the secondary and tetiary flood wals,and demountaic lood considered a do-minimum intervention. Continued loss of the [0 NA Lol source for emedial | likely fiur of the exising _sheet pilesare considered | B 90 SRR | Siifcant damages tobe (% R [ B L S O— Minimal hange or Economic Basclne
vt arrers will b required. Monitoring, rgger levels and actions plans will need to be developed to Structuralsection means there is an expected residual e of <20 or maintenance works. | defences at the north utsde of the scope of this |1 encountered. X e improvement
nimum) | repair) Sarers wil b reuivd. Monforg i i efences as structural minimal temporary consizuction type impacts associted [ S74°
‘pport the & © condition worsens with any minor repair wor
On-going deterioration will ead to faiure ofth sca-wall and revetment, leading o a breach in the
defences and associated coastal flooding affecting the wider floodcell (encompassing the Heol-
Llan housing estate and central Barmouth).
Sub-option: Increase the design l1fe of the sea-wall structure by improving the (oe of the General aciviis o pro-long the Hie-spans of the assts along the e
structure frontage and improve general performance. association with other
Undertake works o refurbish the sheet piled toe ofthe sea-wall and revetment — (o reduce the rate T Medium - Risk to the S Medium - Woukd not provide Maintains amenity value of
oteatially shorter ar workforce due © !he coastal S i (s e betterment to existing standard (Optiont frontage, with opportunity to Protects the amentiy value of
Toc keve should be designed to allow changes in bed kel if beacl The rate of vertopping would not be reduced and it will il Shortisied casic programme than | Likey to be locally sourced | (1 e Medium mitgtion pan for the remaining ife | et 0 SYbung standard Rzt bt :\‘;m . X y Shortsied
nourishment i not contemplated present on-going hazards o the promenade. The activiies would o, o of the siructure, o oie sign suiable for fetme of st e
Business As Usual (+)— not reduce the lowering of beach levels along the foreshore. As a I et [No sigificant environmental ""v*“'sf“‘ predicted as part | roce ot as independent and fandse
Extend life-span of result, and considering climate change, overtopping rates are of this option, as little would change from the existing. ption.
32 [Hold the Line | Rene T expecte case. N would b lmied o
(u ub-option: Secondary and tertiary flood wall, demountable barriers and drainage expected to increase.
g e nd [ Seeogin:Secontars e ey T G d drainags e &
improv improvement oy e e s association with other Improvements to drainage
Improve structural stability of the flood walls and the associated drainage (along the highway and :‘T::ET:‘YO:?;D&}:S"“ Disruption to the use of the Medium-Monitoring, inspection and options. network and opportunities to oo
sea-wall) to improve performance during overtopping events, and pro-long the lfe-span of the Shortlistcd e netvork souly, | Likely 10 be locally sourced | promenade during Medium ‘mitigation plan for the remaining life | Medium tobe public realm, aesthetes | 'PPOTES 1 IUPONE B | Shortisted Investment in 3a was m,“,dmd
struetures. g construction of the structure, suitable for ffetime of and i J
T e e quivalent o the BAU (withot
project as independent landscaping. addressing risk m'hruch «,nk fallmc])
option. and has a sh
‘Sub-option: Higher vertical sea wall Ability 10 raise the sea-wall may be affected by amenity value of the, The environmental impacts associated with this option e stakeholder m,-,.gcmm,.m,.c
Increase height of sea-wall to provide increased protection against storm events. frontage. Potential raising of the sca-wall may be limited by the M g " would be mainly concentrated on the scaward side of the | association with other -onsidered they should be mkmg
structural integrity of the piled foundations. ) e “;(L isruption to the e e prom structure. While the landward side of the prom options. Abilty t0 raise the sea-wall may | Ability to raise the sea-wall an improvement/betterment from the
) N Shortlisted casier programme than | Likely t be locally soureed |25 P8 L maintenance required, particvarly | Medium structure would be see some conduction work, no Not considered to be be affected by amenity valu of | may be affected by amenity | Shortlisted scheme as opposed to just refurbishing
This option would require a fullstructural assessment of the existing other options o A following storm events environmentally sensitve receptors have been noted here. | suiable for ifetime of the Foniage. A T et the exising structue / extending the lfe-
asset for a full refurbishment of the toe and crest siructures (as construction "he creation of a rock revetment would involve the direct | project as independent span. Arup identified the potential risk to
outlined in 3a). loss of beach habitat directly adjacent to the Pen Liynar | option. life which would justify this approach to
Sub-option: Recurve wave wall o reduce rate of overtopping | This option would require a full structural assessment of the existing | arnnau SAC. Mudflats and Sandflats are a fature of the ecommended in felsh Government.
outlined n 3a) T n Medium - Disruption to the S n dircetly adjacent 1o the Sandflat feature. A fullassessment [ SSoctation with other Limited impact on existing Option 3a and 3b are to be considered as
Shontsed ol ot and | el souead |1 9T odunchpscin o msnc i NN o any et or vt impacts o this fatre woukd be [P rontage would ok o reduce | Linied impacton existing [ one opton oing forwards,
Shorliste e thely to be locally soureed | romenade during el e By fedium required as part of a Habitat Regulations Assessment o o e overtopping and maintain frontag Shortiste
other options X following storm events AT suitable for lifetime o O
ruct (IR theopion project as independent AL
the fine and improving the standard of proteetion [P0
Business A Usaal (++) | S1-OPion: Add rockearmour o arger beach material Rock armour will reduce overiopping and beach draw-down. Rock wilimariably Jead fo extending the lifetime of the siructure | Rscommended
"o provide protection o the sheet ik toe through rock armour or larger cobbled material 10¢ should be consered in combination with increasing wall height P {ato the 2nd and 3rd epoch. This measire would lead to e ,m,“,m,m.mm.m Lanaer il o ok amout
3b [Haldthe line | R ection of and wave recurve. This option would require a full structural Potentally shorter and T Medium - Monitoring and inspection g term loss of habitat from the SAC through coasial | option | PV .
— assessment of the existing asset for a ful refurbishment of the toe [ Shortisted casier programme than | Likely o be locally sourced | #4170 mw Medium plan for the remaining ife of the | Medium ezs andouk el o b cospensacd o s i | RETRRTRNES e s el | e e Shortisted
and crest structures (as outlined in 3a). other options structure and beach fevel the HRA for the SMP. Whilst ths impact may ot be. suitable for fifetime of J OEiess
conditic defences.
directly compensated within the scheme, it would need to [ project as independent
feed into a wider compensatory measures package option.
Sub-option: Water Retaining Bund A water retaining bund, through rasing the promenade and adjacen
Raising the promenade and adjacent highway ighway i not considered to provide appropriate amenity benefts
and s not considered to be appropriaely affordable to YGC. I is.
recommended that any bunds are considered as part of improving | Discounted Discounted Discounted
th tertiary flood wall(sce opton 3a).
Sub-option: Widen rock revetment {0 reduce overtopping A stepped revetment may not reduce overiopping —and could cause
the waves to ramp up again, whilst also increasing the footprint of
the structure along the frontage. As such, it is not considered value
for money Discounted Discounted Discounted
This option s discounted as it doesn' elign with the CSFs.
“The construction of rock breakwaters ofishore to disipate wave energy offshore and o reduce The groynes would need (o be extended fr into the inter-tdal zone
overtopping by significant lvels Coarser beach re-charge material would b introduced to promote 1o b cffective and it i ikely beach nourshment would be needed Any offshore sructure s likely o be placed within the Pen
and encourage a sustainable beach level slongside the refurbishmen. Medium - Potentil sues Liyn ar Sarnnau SAC and i ikely to affect the sandfat
S = s feature of that site resulting in same direct habitat loss and a
pubstantial wor ‘with sources of materials, | The groynes and offshore breakwater
This option could consider the use of rock groynes or refurbishment roquired. Tidalworking | ransportation (o, by road | MediumHigh Risk to the frther change in the localised sediment movement. Th P . oy
Offshore Rock of the existing timber structures. [ | e | Medium-Monitoring and inspection change would need o the dully asessed and undersood as [ Magnitude ofconsruction | POl IPIOVS of | potengally unatisactive and options are effectively undertaking the
4| okt the Line | Breakowaters and Beach Shoristed [ e e plan for th remaining e ofhe | Modium o bt Regtons Ascsont ol Gk by oo ritains he bech nl. e iy ofusers [ Shordsted same purpose e sablsing beach
Recharge They further limit the abilty of residents and tourists to walk along ) % 5 e o structure. option be perused. There could be challenges w protection required. e 5 o the sea materal, It was agroed this should
uce impact on working inter-tidal zones). | conditons " e may be unslighly. sidered 15 one opton wilin the
the beach st b constructing the structures (on the shoreline/seabed) due to
it e the presence of the SACs (ses ) and sensitive habitats. Shorti. thre e mumberof
e Refer to limitations identified for Discounted Option: Sand configurations which the groynes and off-
Engine shore breakuwaters could compris. The
iype of structure (ic. timberrock
Due o ek of sedimen, groynes wil not be efective without roynes) and beach recharge material
Construction of shore-linked groynes (rocks or refirbish existing) to hold the placement of cobbles vecharge and woukl need to extend further offshore to more. (ic. shingle, cobbles) would impact on
and larger material to protect the sea-wall and revetment effecively retan sedimen. Beach recharge coukd provide an Y O 1 the rock groynes extent (o within then Pen Liyn ar the length, height and number of th
flective solution (working with natural processes) but chaice of Substantinl work Medium - Poential e Sarnnau SAC, leading to some dirct habitat loss fom the overall sructures. This woukl impact on
rovnes and beac Option to add a revetment to reduce scour and abrasion. (If groynes are effectve, then revetment is materil key to is success. Beach drawdown partculrly at the R (s by v | TR sandfat featur. The HRA process would need to fully ost and viabily. The most effctve
Groy d beach likely not to be required) northern section of the frontage has occurred during the past LRt rensportation (e.g. by road | B SRR Medium-Monitoring and inspection assess the impact of the direct habiat loss and the effect of May combination of arrangements would be
nourishment (revetment | K€Y quired) & '8 the p restrictions will apply or barrage) and access to | workforce due to the coastal '8 el P Y rock a
Hold the Line decades but coarser materia north of the promenade has been less [ Shortsed plan for the remaining ife of the | Medium {he groynes on sediment movement within the area, The | determined by level of shore-ont o the northen Shortisted entified. 1t s envisoned measures to
may be considered, as (and possibly seasonal to | site (particularly when and Tidal workings 2 structures along the frontage.
poran mobile. Therefore, the use of cobbles and larger matrial, hekd in b e roncs) | o sructure impact of the introduction of new sediment into the area | protection requird. extents ofthe frontage. protector replac the shee pile secton
plce by the groynes, could afford increased protection of the s P would needed to be understood As noted above (Option 3a) would be requird.
frontage. Howexer, beach recharge particle size needs to be o sediment type, grain size and origin would be key.
carcfully considered against amenity value and walking along the consideratons.
beach,
Sub-0 Tine of defence set back at the caravan park This opton would result n the Loss of Network Rail lne- re
New I o dfunce beyond the raivay ine profiling ofroute would be requited, any movement of the railway
line woul require an act of Parliament through legislation, and high
level conversations with gorernment, Recognsing the neighbouring
SMP2 Policies for Hold he Line' for Lianaber and Barmouth Sotuh | piscounted. Discounted Discounted
and the wider siategic fit within Barmouth (partcuarly around
inks to the wider region);this option has been
discounted as it doesnt align with the CSFs.
o |Managed Defence line-set further [ Sub-Op ¢ of defence set back at the Network R: Flood protection would be needed for neighbouring frontages clsc
Realignment [ back N e afdlenc 1 proce he atvay e, allowin thearc ety behind thesea-vall 0 be theyd back outlanked and subject o increased load-risk. Rock High - works requird to The managed re-alignment o the foreshore would lead to
subject 0 rosion sroynes could b required 0 aid the ereation of a more stable e some loss of the existing hinterland habita, while ths would YGC, Arup and ABPmer highlghted
vl ey s o of Heo VLo st and one e o g nced to be considered and assessed, the existing habitat is ‘Whilst the amenity value of the i A
fthe fr & "“‘““""‘5 generally of low ecological value being larg Recommended in romenade in this location will uncertainty around how this option would
morth ofthe frontage). A northern rock groyne may be required to Longterm programme, public safety Further | High - Monitoring, inspection and genernlly o e pe s work n the context of Barmouth North
rtec tingle idgs and therefore the SWIPS Hold he N Likely o be sourced The re-alignment option would ead to @ change inthe | association with other be lost, there may be an Loss of propertie s lkely to . !
Yes considered to be a long- R quired toprotect | miigaton plan for the duration ofthe | Medium ves Promenade. However, as i i a Policy
for Llanaber. Further considerations for South Barmout § locally ’ ‘xsing codions withn e adiscent P Lmar S opions. Consered o bea | neeseinhe i of e e lca ekt
frm measure. existing [ the recommendation of the SMP2, t s taken
e ine ety e et it e Howd el o : SAC. Whilt these changes would need to fully understood |longer-term measure hore-font providing a different
defences. Palicy Units of'Hold the forward for shorlsting to understand the
North Barmouth S TR a5 part of the HRA, they could potentially be deemed to be amenity value. forward for shorlstng o
s of conservation benefit to the SAC through the creation of a P
more natural bay feature and associated intertdal habitas.
Move material from Barmouth South Promenade (i.e. sand-dunes) to the northern extents of the The dune material is unsuitable for nourishment on this frontage.
B Beach re-charge with | fron1ge 1o improve protection and reduce the wind-blown sand issues experience in central The majority of the sediment in the dunes is fine and therefore
Wl th L | matral trom Barmouth Woukl tkly be drawn down and transported raply Discounted Discounted Discounted
South Promenade
Beach nourishment ofihore and the sand & then moved onto the roniage over he years by the A sand cngine has potential to work from & coastal process poin of
action of waves, wind and currents along the coast. This material woukd provide protecton of the view but would rely on a detikd understanding of the sedin
frontge. wansport regime. The performance and requirements for on-going
maintenance will have less cerainy. Signifcant environmental
considerations mean thi option may not be viable; including:
- Barmouth i surrounded by two SACs: Lleyn Peninsula and the
Sarnau (West Wales Marine) Harbour Porpaise. It s very unlkely
§ | Hold the Line that NRW would support this optin. N o |pheounea Discounted Discounted
veaired, which s considered to be unachievebale in this contex.
This opion i discounted as it doesn' clign with the CSFs.
Existing defences are removed and the fore-shore s allowed to retreat back along the coastine, Teach rollback, expected to retreat to matural levels. Considered 1o
e a walkaway scenario, i is envisioned some actie inervention
and sructures would be required to support the transition to
Barmouth South (SMP?2 Policy Unit 11.14) and Lianaber (SMP2
o | Managed | Nofurther defence Palicy Unit 11.16). Opion could pose significant risk to public | piscounted Discouniod Discomed
Realignment [ struct health and safety without associated measures.
This opion i discounted as it doesn' alig with the CSFs.
P Level Provide property level protection to properties most at risk of flooding. This option is discounted as it doesn't align with the CSFs. However,|
10 | Hold the Line |Eroperty Level it is recognised as potentially a complimentary option to support Discounted Discounted Discounted
Protection wider measures within the long-listing.
11| ol e Line [Shorime Managemen [ Not il rsen ope o Barmouth Noh romsrud OBC — J— —




