Pen LI na’r Sarnau (PLAS) SAC.
Management of the seagrass bed at Porth Dinllaen

ooring systems

Initial investigation into the use of alternative m

Contact Details: Jack Egerton

Marine Ecological Solutions Ltd.
41 High Street

Menai Bridge
Isle of Anglesey
LL59 5EF
Email: info@marine-ecosol.com
Website:

Www.marine-ecosol.com

EELLORTEAL
SOLUTIONS

Recommended citation for this report:

Egerton. J. 2011. Management of the seagrass Bttt Dinllaen. Initial investigation into the
use of alternative mooring systems. Report for GadghCouncil.



Contents

1 EXECULIVE SUMIMAIY ..eeitiiruiuniieeeeee e e eeeeeemas s s e e e e e eeeeeeeeeeesssssssnn s s e s seaaaaasssaaeeeaaaeeeeeesesnssnnns 1
P22 [ (oo 18 ox 1o o H PP PPPPPPPRPPPPPPPR 2
2.1 The Porth Dinllaen Seagrass Bed........ ..ot 3
G I O 1 =T o (=] PR UUPPPPPPUTRURTRRP 5

3.1 Past and present trends in mooring activity initimer and outer harbour of Porth Dinllaen. ... 5
3.2 The roles of different agencies in managing themngs. ............cccccevvvevvveevieeeiiviivveeeeen . 10
4 Chapter 2. Summary previous surveys of the Hoirthaen seagrass bed. ..................... 11...
4.1 INEEIIAAl SUINVEYS. ...oeeiiiiiiiieietteeeeees s s eeseseteseaeeasbeeaasessseaassssss s smmmmmssessssssssssssnssnnssnnsnnnen 11
4.2 2008 VOIUNLEET DIVEN SUIVEYS. .. oo ittt e e 12
4.3 2009 VOIUNLEET DIVEI SUIVEYS. .. it er e 14
4.4 Combining all the rECENT SUIVEYS. ..........i e 14
5 Chapter 3. A summary of seagrass friendly M@ooiptions. ...............eeeiirireeeeeeeeeees o 15
5.1 Literature on the benefit of using Seagrass friemaborings. .......ccccooeeiiiiiriini e 15
5.2 Comparison of the different types of ecofriendlyaring systems available....................... 5.1
5.3 The different models of ecofriendly moorings aviaida....................eevvvvviiiiiiiiiiiiiiieenennenn. 17
B5.3.1  HAIAS SYSIEIM ..ottt e ettt ettt mmmmme e e e e e e e essessnnnnnnnnnees 17
LR T Y] 1 o 1= OSSPSR 17
5.3.3  SAMEX ..ttt et a e e e e e e 18
5.3.4 Seagrass Friendly MOOING..........coooiiiii ettt 18
5.3.5 ECO-MOONNG ROUE ..ot 18
5.3.6 Hazelett Elastic MOONNG ROUE...........ccoiiiiieieiceeeeeeeeeeeee e 19
5.3.7  HAIMONY SYSTEIM ...ttt errres s e e e et s s e e e e e e e taa s e e e e e e e aeeanmsesaa e e e eeeeeannsnns 19
5.3.8 Traditional Style with subsurface buoy and highstlEnrope. ...........ccccoceiiiiiiiiiiiees 19
5.4 Comparison of the systems available. ...... e 20
5.5 UK use and experience of Seagrass friendly MOOLINGS.............oevvvieviiviviiiiiiiiiiiieeeennees. 22
5.5.1 Summary of the most suitable seagrass friendly mQ@ptions. ..............cccccvvvireenneeen. 23
GO o = o) 1= RS ES 24
6.1 Review of best practice for Seagrass DEAS. wmmeeeiieeiiieiiiiiiiiiiiieeiiirrrrer e 24
6.1.1 Summary of lessons learnt from similar Projects.............ccccovveeeeiiiiiiiiiii e 28
6.2 Options for management in Porth DINllAeN. ... coeeeeeiieeiiii e 28
6.3 The MOost suItable OPLION. ..o e aeereernnrrnnannnes 31
S 101101010 1= U PP UPPPTR PRSPPI 32
7.1 (070 ] o 11 ][ o PP URP PP PPOTTPPPPPPPR 32

8 REIBIBINCES ..o e e e e e e e e 33



List of Figures

Figure 1. Diagram showing the design of standardrnmg systems and how they impact the
SEADBM. ...t —————— 114411111 e o1 e 1111t e e e o e n————e e e e e eee e e e e e e n e b b bbb e b e e e e e e e 3
Figure 2. Circular scars visible around traditiofteéd moorings in an aerial image.. ............4.
Figure 3. Scour impact to the Porth Dinllaen sesglsed by a mooring chain........................ 4
Figure 4. Historic aerial photographs of Porth BH@N.. ... s 6
Figure 5. Local fishermen loading the catch of ddnglk on to a tractor on the beach............ ...
Figure 6. The different harbour areas of PorthBem. ... 8
Figure 7. Mooring buoys in an area of the PorthllBém inner and outer harbours.. .............. 9...
Figure 8. The RNLI slipway and the three associa®NLI bUOYS. ........cccooveviiiiiiiiiiiiiiiiiiiie, 9
Figure 9. Intertidal areas of seagrass and assdoiietmage in Porth Dinllaen.................ccc.. 12
Figure 10.The reduction of seagrass density arboatl moorings in Porth Dinllaen. ................ 13
Figure 11. The average reductions of seagrasstgemsund the boat moorings.................. 13..
Figure 12. Estimated seagrass bed extents andylanBiorth Dinllaen............cccccoovvviiinnenn. 14
Figure 13. Direct anchoring types suitable forgbdiment types of Porth Dinllaen.. ........... 16..
FIgure 14. Halas SYSIEM ......uuuiiiiii et ereeee s e e e e e e e e e eeeeeeaanees 17
FIQUre 15, EZYNder SYSIEM.....ccoi i e e e e e e e e et a e e e e e aaeeaes 17
Figure 16. SeaflexX SYSIEIM ... ceeeeee ettt e e e e e e e 18
Figure 17. Seagrass friendly MOOING ......c.ooeei e e e e e ee e e e e e e e e 18
Figure 18. ECO-MOOING ROUE..........uuuiuit et e e e ettt eeeeees s e e e e e e e e e e eeeeeeeeees 18
Figure 19. Hazelett MOOIiNG FOUE ............commmmreeeereriniiiiiaaseeeeeeeeeeeeeesseessinnnnneeeeeeennnnn s 19
Figure 20. HarmoONy SYSTEIM ......cooiiiiiiiiiecemeeem ettt eeeeees s s e e e e e e e e e e eeeeeeennes 19
Figure 21. Traditional style mooring with subsuddaioy and rope. . rr——— e 19
Figure 22. The buoys used to mark out the volurmargnchor in Studland Bay ................... 5..2
Figure 23. Postcard showing the no anchor zonledrelford river, Cornwall...................... 26
Figure 24. Poster advertising the no anchoring 2ama@orbay. ..............oeeuvvveiiiiineeescmmmm e 27
Figure 25. Sign showing information on the voluptao anchoring zone in Port Townsend Bay,
0 PP PEEPPRPPRRR 28
List of Tables

Table 1. The load in tonnes on vessels at winddgpek64knots and 100knots.................... 20.

Table 2. Matrix showing the attributes of the diffiet ecofriendly mooring systems available... 21

Table 3. The different options available for anahgithe mooring Systems...................es e

21

Table 4. The different options available for thenagement of the seagrass bed. ............... 29...



1 Executive Summary

This report details a review for Gwynedd Councithwsupport from The National Trust and the
Countryside Council for Wales (CCW), upon the mogriand anchoring regime at Porth
Dinllaen and the effects of these upon seagrassBmat moorings here have been noted to cause
fragmentation of the seagrass bed here affectiagntiegrity of the Pen Lh a’r Sarnau Special
Area of Conservation (SAC).

The seagrass bed at Porth Dinllaen is one of tigesaseagrass beds in North Wales. It is part of
the special biological interest of the Porth Diaflato Porth Pistyll Site of Special Scientific
Interest and the Pen i a'r Sarnau marine Special Area of Conservatidns Teport examines
the current situation and past trends in mooring) @mchoring activity at Porth Dinllaen and the
impact of this activity on the seagrass bed in lthg. The report also examines the current
management regime for the harbour and mooringsdemdifies possible options for alternative
moorings and approaches to reduce the impact ofingpand anchoring on the seagrass. The
findings of recent biological surveys of the seagraed are explained.

The Crown Estate owns the seabed in Porth Dinllagnyith most of the UK seabed, whilst the
National Trust leases the area from The Crown Estdhe National Trust is the Harbour

Authority in the area and is therefore respondibiehe management of the moorings. However,
according to The Crown Estate, the Harbour Autlganés no proprietary ownership or rights

over moorings, and if new moorings were to be pytlace, then The Crown Estate would have
to be consulted.

Intertidal and subtidal surveys of the seagrassdid@orth Dinllaen have been undertaken and
provide an estimate of the extent of the seagrask dn the seashore and underwater. The
estimated area of the seagrass bed is 286, 3%0mlerwater surveys in 2008 and 2009 examined
the effect of the current moorings on the seagoaslsand found on average a scour area of 10m
radius per mooring with an estimated overall impafc12,560m" This corresponds to around a
4.5% direct loss of the bed, however the as thedieidual scars actually have a greater impact
than this as in combination they lead to signifidaagmentation of the main seagrass bed.

A number of different ecofriendly mooring system® anarketed globally. In the UK the
following models are currently in use; Seaflex undy (and previously in Mylor), Eco-mooring
Rode in Studland Bay and Hazelett in The Isle ohMé&arious other models are used around the
World. All of these options for ecofriendly moorsmgre examined and the different models of
mooring are compared in terms of the costs involwath each system and their differing
suitability for Porth Dinllaen. From these comparnis it is suggested that the ‘Eco-mooring
Rode’ system in combination with a ‘Helix’ ancharlikely to be the most suitable. The major
difficulty with many of the systems is the largdat range {6m) experienced in Porth Dinllaen
as they have been designed for areas with smales such as in the USA and Australia.

Best practice for the management of seagrass Beatsestigated and case studies are used to
show how conflicts, which have arisen in other pat the UK, can be minimised in Porth
Dinllaen. These case studies of past approachasat@mgement of seagrass beds show that the
most common conflicts that have arisen in otheations have been due to lake of stakeholder
engagement. There are a number of different managieapproaches that have been taken to
establish positive management to safeguard sealgedsswhilst at the same time enabling use of
the areas by boat owners and others. The advansagledisadvantages of the different options
are discussed. From this analysis it is suggebesgl t
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A trial of the different suitable systems alongsale&oluntary no anchoring zone, in a
small area of the bed should be conducted.

Prior to a trial it is recommended that surveys anglertaken to establish the best
locations for any zoning.

Furthermore it would be vitally important to holdséakeholder meeting in order to
involve the local community and regular visitorsdbers and regard their suggestions on
the idea and the placement of any zoning. Such atinge would also explain the
importance of the seagrass bed and why the prgjéeting planned.

The unigue management regime in Porth Dinllaerh Wihe National Trust as the Harbour
Authority facilitates the opportunity of conductirsgich trials. Ultimately the trials would not
only benefit the seagrass bed at Porth Dinllaehpbtentially all seagrass beds in the UK if the
technology is proven to be successful here and greent ecofriendly moorings implemented.

2 Introduction

Seagrasses are the only truly marine flowering tplam the UK. Three species occur in UK
waters: Zostera marina, common seagrass or eelgrasg; nolti, dwarf eelgrass and
Z. angustifolia narrow leafed seagrassis possible thaZ. angustifoliais a variety oZ. marina
rather than a distinct species (Davidson and Hygh@38).Seagrass beds are noted as being
important marine habitats for a number of reasdhgy are known to help stabilise the seabed
sediments in addition to providing organic matsrelter and food for a variety of fish, birds and
invertebrates (McKeone, 2005). Seagrass beds tlenursery grounds for flatfish, and in some
areas also for cephalopods (McKeone, 2005). Onohaglscale they are also known to be
significant sinks for carbon dioxide. Due to thesasons it has been estimated that the global
value of all ecosystem services provided by seagdvads is US$3.8 trillion -Jr(Costanzat al,
1997). Further, seagrass beds are strong indicat@rsthropogenic disturbance and water quality
and for this reason metrics are being developednfonitoring under the Water framework
Directive (WFD) (Environment Agency, 2000) (Foden, 200@eagrass beds have been
designated as a UK Biodiversity Action Plan Habifahderpinned by the Convention of
Biological Diversity, Rio Earth Summit 1992), ansl @ Habitat of Principal Importance for the
Conservation of Biological Diversity in Wales (NERK&t 2006: Section 42). In many areas of
the UK seagrass beds (intertidally and subtiddtyin part of the special interest of designated
conservation areas. The seagrass bed here isfpduwe gpecial biological interest of the Porth
Dinllaen to Porth Pistyll Site of Special Scierttifnterest (SSSI) (designated under the Wildlife
and Countryside Act 1981 (amended 1985)) and timellPa a’r Sarnau marine Special Area of
Conservation (SAC) (designated under the EC Habifitective). Further, Seagrass is a
conservation objective of the intertidal mudflatglaandflats of the SAC.

Seagrass beds only occur in relatively clear arttested waters and therefore are only found at a
few locations in the UK. The distribution of sulatidseagrass beds in the UK is limited by turbid
waters which reduces the penetration of sunlightecuirement for photosynthesis. Sheltered
areas such as Porth Dinllaen that are suitablthéodevelopment of seagrass beds are also areas
that provide a safe haven for boats and a favoerabda for the anchoring and mooring of
vessels. This can lead to some conflict betweextitg activity and conservation of seagrass as
research has shown that vessel anchoring and cbowainmoorings often damages seagrass
beds e.g. Collingt al. 2010, Montefalconet al 2008, Milazzcet al, 2004, Francouet al. 1999,
Walkeret al 1989. The problem is due to the design of tradél moorings whereby the chain,
which attaches the surface buoy to the seabedgswain its central pivot abrading the seagrass or

Produced by Marine EcoSol 2



any other habitat within this area(see Figure 1lowge Damage to the seagrass can also occur
when the main anchoring blocks and chains are red@wraised and lowered when inspected.

Surface Buoy

Steel chain:

L
Chain rotates around block with tidal movement
Ll

.

~

-« i.
L4

Chain drags on seabed .."

Concrete block csg**=uas . o
nm R <l

Figure 1. Diagram showing the design of standard naying systems and how they impact the seabed.

Anchoring of vessels is also known to cause dantageeagrass beds, when the anchor drags
through the seagrass bed. Additional damage isedaas with permanent moorings, when the
anchor chain or rope abrades the seabed as thewgys with the tide (Francoet al, 1999).

The amount of damage caused to a bed depends typthef anchor that is used (Milazebal,
2004). Fixed moorings aim to minimise impact by laring to the seabed by limiting habitat
damage to a fixed area. Conversely, anchors thfovm individual boats may not have the same
length of anchor chain, or duration of scarring, ey will potentially be thrown repeatedly and
frequently, damaging multiple small areas of séresihabitat with lasting effects (Montefalcone
et al, 2008).

2.1 The Porth Dinllaen Seagrass Bed

The seagrass bed at Porth Dinllaen is one of tigesaseagrass beds in North Wales. It is part of
the special biological interest of the Porth Diallai Borth Pistyll Site of Special Scientific
Interest and the Pen li a'r Sarnau marine Special Area of ConservatiapArt of the Welsh
Assembly Government’s targets to halt the rateatiitat loss and bring designated conservation
sites into favourable management, action to safelgtlee seagrass bed at Porth Dinllaen and
reduce the likelihood of impact from mooring anal@oring has been identified as one of the key
management actions for the SSSI and SAC.

A subtidal survey of seagrass beds around the Walakt in 2003, found that although Porth
Dinllaen was the densest bed, with greater biompassquare metre than the other sites, it was
noted that the seagrass occurred in dense patinesunded by bare areas. Such bare patches
were identified as likely to be a result of anchgriand the presence of traditional fixed
moorings. (Edwardst al, 2003). Intertidal surveys in 2004, 2005 (Bog¢sal 2008) and 2010
(Mercer, T.S. (In Prep)) and underwater diver sysva 2008 and 2009 (Morrist al, 2008 and
2009) have helped to confirm the extent of the esmgbed and identify and quantify the likely
scale of impact of moorings. The findings of tlhieveys are detailed in Section 4 of this report.
The impact of moorings on the seagrass bed camlyclea seen in the aerial image of Porth
Dinllaen shown in Figure 2 below — the areas wmeo®rings have caused scoured areas within
the bed can be seen as bare circular scars armatdrimorings. The impact of the moorings has
been estimated to be 12,56D(.256 hectares) (Morris and Goudge, 2008). Figuskows an
underwater image of the scoured area caused by&ango
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Figure 2. Circular scars visible around traditional fixed moorings in an aerial image of Porth Dinlla@. © This
orthophotography has been produced by COWI A/S frondigital photography captured by them in 2006.
Licensed by the Welsh Assembly Government's Departemt for Environment.

Figure 3. Scour impact to the Porth Dinllaen seagrss bed by a mooring chain. Image: R. Holt CCW.

Produced by Marine EcoSol 4



3 Chapter 1.

3.1 Past and present trends in mooring activity in the inner and outer harbour of Porth
Dinllaen.

Historical aerial photographs of Porth Dinllaen #eobtained from the Welsh Assembly
Government for this project. The images (see Figureelow) are from 3rd May 1946, 16 July
1972, 9th August 1977 and 8th May 1991. Minimal se¢s can be seen in 1946 (not
surprisingly), however in the images from the 187@iany vessels can be seen in the area
although it is not possible to tell if they areasichor or attached to moorings. The 1991 image
shows fewer vessels in the area than in the 19iféges, although this may be due to this
photograph being taken in May rather than lataheasummer. In the images where the vessels
are seen there seems to be a similar use of tlkee amu outer harbour areas as there is currently.
The images also give an idea of the extent of #emgmss bed. This suggests that the bed
currently is relatively large in its extent; howevies very difficult to be certain about this dtee

the absence of historic groundtruthing.

Generally, recreational boating is increasing iné¥and this trend is set to continue (University
of Brighton, G & L Hughes Ltd. and exeGesIS SDM.L2008). There is an increase in vessels
mooring and visiting all the ports on Id including Porth Dinllaen (P. Lewis pers comm. bfar
2011). The use of vessels at Porth Dinllaen changekedly with the seasons and the number
peaks with the summer holiday season. The numbeisdbrs to the Porth Dinllaen National
Trust car park during the main season from Mayhwdnd of August is approximately 22,000,
showing the popularity of the area. In the winteyntiis the main use of the area is by the local
fishing community. There where 10 licensed fisharm@rking from this beach approximately 5
years ago, this has reduced to the present figufeBovessels (P. Lewis, pers comm. 2011).

Modification of the extent and quality of the seasy bed has been recorded at Porth Dinllaen
due to trampling, use of vehicles on the beachlaat moorings. The degree of impact varies
seasonally, with greatest use of the beach areeevthe eelgrass extends into the intertidal in the
summer (CCW 2009). There is only limited launchofgvessels in the area from The National
Trust slipway and this is mainly used by the snhathl fishing community (Figure 5 below).
Access is to the slipway limited through a swipedcsystem. The launching of vessels and the
use of tractors on the beach has however been toteguse damage to the intertidal seagrass
bed (Boyeset al, 2008). The usual technique is to drag the boahéowater combining the
detrimental effect of the tractor wheels and theseé hull. Occasionally, especially during
summer months, people have been observed draggialy [soats up the beach by hand. This too
will have an impact on the intertidal seagrass.

Produced by Marine EcoSol 5



Figure 4. Historic aerial photogr%LJhs of Porth Dinlaen. Top left 3% May 1946 RAF, Top right 18" July 1972

©Ordnance Survey, Bottom left §' August 1977 ©Fugro-BKS, Bottom right §' May 1991 ©ADAS. All images
supplied by Welsh Assembly Government.
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Figure 5. Local fishermen loading the catch of dowhelk on to a tractor on the beach at Porth Dinllaa.
Image: J. Egerton

In 2008 there were approximately 40 shallow moainghin the inner harbour area (Morris and
Goudge, 2008) (see Figure 6 for location of innarbbur area). There are now currently
approximately 50 moorings in the shallow inner loanbarea that are under the authority of The
National Trust who decided to limit them to thismer. There is a good demand for these with
around 35 in use in winter to all 50 in use durihg summer season. There is a fee for using the
moorings which is charged on a weekly, monthly eas®nal basis. The moorings consist
of 6 heavy duty chains ranging from 18 to 25 meitetength that are anchored at both ends with
2 further anchors set in the middle, the chaindaideout flat on the sea bed and have ropes and
buoys attached. There are also some single mootivagsare attached to a large concrete block
that is buried in the sand (P. Lewis, pers commici&011). There are around 40 moorings in
the outer harbour. These moorings are installed bgntractor at cost of private vessel owners
and are unregulated (see Section 3.2, below). Titer anoorings typically comprise a surface
marker buoy with variable length of rope and a l1@nchor chain, attached to fixed cement
blocks on the seabed (dubbed ‘dump & chain’ or rgivmoorings) (Morris and Goudge, 2008).

The vessels that are moored on the shallow waterings are a combination of tender boats for
the deep water moorings, including those for fistesr and pleasure craft. The deep water
moorings in the outer harbour are used by a contibmaf local fishing vessels and visiting
vessels, normally yachts of 7meters or more intlegig. Lewis, pers comm. March 2011).
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Figure 6. The different harbour areas of Porth Dinlaen (N.B. The boundaries are estimated). ©This
orthophotography has been produced by COWI A/S fromdigital photography captured by them in 2006.
Licensed by the Welsh Assembly Government's Departemt for Environment.

The image shown in Figure 7 below was taken or2@feJanuary 2011. Due to the season there
weren’t many vessels in the area and those seeae leeal fishermen. The photograph only

shows a section of the inner and outer harbourth@dnoorings are circled. In this area there
were 56 mooring buoys present which demonstratesdale of the current mooring activity.
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Figure 7. Mooring buys in an area of the Porth Diflaen inner and outer harbours. Image: J. Egerton.

There are also three large permanent mooringsdautee RNLI life boat station to the north of

Porth Dinllaen (Figure 8). The seagrass under drthese was examined in the 2008 volunteer
surveys and it was found to have relatively ligt@arring (Morris and Goudge, 2008). If so, the
design of this permanent mooring might want furingestigation.

: s i
7% Y
o 0

A
) mye cAD g

Figure 8. The RNLI slipway and the three associatedRNLI buoys. Image: J. Egerton
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3.2 The roles of different agencies in managing the moorings.

The Crown Estate owns the seabed in Porth Dinllasrnwith the rest of the UK seabed, whilst
Gwynedd Council and the National Trust have rigiotgshe foreshore. Generally, The Crown
Estate leases the area of seabed that is withitHrdour Authority’ control to the local Harbour
Authority, and this includes authority to managg amorings. The National Trust took on the
responsibilities of the Harbour Authority when @irea was purchased in 1994 therefore they are
responsible for the management of the moorings. é¥ewaccording to The Crown Estate, the
Harbour Authority (The National Trust) have no ‘prietary ownership’ or rights over the
moorings, and if new moorings were to be put ircglahen The Crown Estate would have to be
consulted (C. Green, pers. comm. February 20119.mborings therefore are managed by The
National Trust, but The Crown Estate retains ultem@vnership and rights over them.

The National Trust have jurisdiction over the mags of the inner harbour (shown in Figure 6),
whereas there is more of a ‘free for all’ situatiorthe outer harbour (also shown in Figure 6).
Until recently, a section of the intertidal zonalahallow sublittoral moorings at Porth Dinllaen
(in the inner harbour area were managed by theoNaltiTrust Harbour Master — Griff Williams.
This role is likely to be passed to The NationalsEpost of LIn Coastal Ranger for the area.

The ‘free for all’ in the outer harbour area isituaion that is complicated to manage. The
‘deepwater’ moorings are installed by a contraétom Barmouth who receives payment from
the boat owners for this service, however themigfficial ownership of these moorings as this
is retained by the Crown Estate. That said, itksly that the vessel owners (or other persons)
who have paid for moorings to be installed willibeé that they do own these moorings. This
was the situation recently in Studland bay. Thérme moorings were officially illegal as no
permissions were given by The Crown Estate forrtimsitallation and there is no local Harbour
Authority. There was recently an amnesty to see bdl@ved that they owned them. Around 50
individuals claimed to own them although there @mgy around 30 moorings. The Crown Estate
couldtake the owners to court about the moorings bu¢ lskecided that it would be too costly so
the moorings remain (K. Collins pers comm., Febyu2a011). This example highlights the
difficulties that may surface with the questionmigghe ownership of the outer moorings in Porth
Dinllaen.
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4 Chapter 2. Summary previous surveys of the Porth Dinllaen seagrass bed.

The intertidal part of the seagrass bed was figpmed in 1997 as part of the CCW intertidal
Phase 1 survey of the whole of the Welsh coask0@4 (Boyeset al 2008) a survey was
undertaken that documented the extent of the id&trarea of the seagrass bed and recorded
observed impacts on the seagrass. Further survélyeointertidal seagrass was undertaken in
2010, the report is currently being prepared (MergeS. (In Prep)). In 2008 and 2009, CCW
trialled the use of volunteer divers to survey Heagrass bed at Porth Dinllaen (Morris and
Goudge, 2008 and Morrist al 2009). These surveys also examined the effechefcurrent
moorings on the seagrass bed.

4.1 Intertidal Surveys.

A Survey of the intertidal seagrass took placed04£(Boyeset al, 2008) and was re-surveyed
more recently in 2010 (Mercer, T.S. (In Prep)); boer both these surveys were restricted to the
intertidal area and excluded the subtidal seagrdssertheless, the surveys provide useful
information that is also relevant to the mooringatggy in Porth Dinllaen. Although only
mapping the intertidal, the 2004 survey recordéunta seagrass bed area of 29,63 amd of this

a dense area made up 12,8408CW Phase 1 mapping of the seagrass bed at Piitaen in
1997 found a total area of the IMS.Zmar (seagraiappe of 70,810M(again this area is only

of the intertidal area). The differences in theaarbetween these two surveys are likely to be due
to a lower tide experienced during the 1997 survey.

In Boyeset al, 2008, physical damage to the bed was noted et sitthin the inner harbour;
scoured areas of the seagrass caused by the modtdogts (especially to the northern extent of
the beds), impact from the movement of mooring mhaand buoys (occurring particularly
towards low water), and impact to the beds by Jekidriving across the intertidal area. These
impacts were mapped showing that the damage iseotrated to the North West of the inner
harbour from a line on the same latitude as th&€dgh Inn. The map of the damage as given in
Boyeset al, 2008 has been re-represented below in Figure 9.
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Figure 9. Intertidal areas of seagrass and assocét damage in Porth Dinllaen. Data taken from Boyest al,
2008). ©This orthophotography has been produced b OWI A/S from digital photography captured by them
in 2006. Licensed by the Welsh Assembly GovernmestDepartment for Environment.

4.2 2008 Volunteer Diver Surveys.

The 2008 surveys at Porth Dinllaen examined theceffixed moorings were having on the
seagrass density below and surrounding the moorkigs of the fixed moorings were examined.
The aim was to estimate the ‘footprint’ (or ‘scagdch mooring has on the seagrass bed. Divers
were instructed to swim transects from a centrahtp@he mooring) in N, E, S & W directions
for 30m, undertaking quadrat counts every 5m. Sesagwas absent in 83% and 86% of the
guadrats at the base and 5m from the moorings cegply; absent in 39% of quadrats 10m from
the base; and absent in 20-25% of quadrats atndesagreater than 10m from the base of the
moorings. The impact on the seagrass was also revideen the mean shoots pef were
examined with distance from the centre of the nmapriThere were marked reductions in
seagrass density up to 20m from the centre of therimgs as shown graphically in Figure 10
below and also in the bar chart of Figure 11. Tolenteers established that the area of ‘scarring’
(decline in number of seagrass shoots) was mosirappapproximately 10m from the base of
the mooring in 4 out of 5 regularly used fixed ‘duand chain’ moorings. The report stated that
“assuming that there is a minimum of a 10m radtalr Sn seagrass around each of the 40 fixed
moorings and assuming there is seagrass underoaltimys, the combined impact of moorings
on seagrass beds at Porth Dinllaen is approximdt2)$60m (1.256 hectares)” (Morris and
Goudge, 2008).
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Figure 10.The reduction of seagrass density arourgbat moorings in Porth Dinllaen (Morris and Goudge,
2008). ©This orthophotography has been produced b OWI A/S from digital photography captured by them
in 2006. Licensed by the Welsh Assembly GovernmestDepartment for Environment.
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Figure 11. The average reductions of seagrass degsaround the boat moorings investigated in Porth
Dinllaen (Morris and Goudge, 2008).

Outside the areas impacted by the moorings, theageedensity of seagrass was found to be 184
shoots per mwith a maximum density of 452 shoots peT mcorded. The 2008 surveys also
investigated the extent of the seagrass bed. Hhntars was done by groundtruthing aerial
images to determine areas where seagrass was tpagsewhich areas were comprised of other
habitats giving a similar dark signature in the gmaTransects were also run over the main areas
of the seagrass bed. On the western side of thedeagrass dominated the sublittoral seabed
transect for 480m parallel to the shore. In thisrey the deepest live seagrass recorded was at
5.6m below chart datum.
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4.3 2009 Volunteer Diver Surveys.

The 2009 survey found the maximum extent of the dtetthis site to be over 1150m wide (west
to east) at the southern area, and 790m in lerggihtlf to north). Unfortunately, due to the
differing transect positions of the 2008 and 2008veys; the results from the two years of
volunteer diver surveys are not directly comparableere were two methods used to measure
extent on this survey. The first method was to disers who swam towards a fixed underwater
acoustic marker (transponder) with a homing deviceting the distance and bearing to the
transponder to note the key features of the bEoe second method was for the divers to follow a
fixed bearing across the bed and to record whexeb#ld starts and stops in conjunction with a
surface tracking GPS buoy. This second method wasdf to be more effective. The bed had
large dense distinct patches, but was broken imaller patches amongst the moorings as was
seen in the previous surveys. Several divers amalbgoeported that the seagrass blades were
both denser and longer in 2009 than in previougsyeetailed density measurements were
taken, with a mean of 115 live shoots perand a maximum of 503 shoots pef. rHowever
density measurements can not be directly comparatie 2008 survey as they were taken in
different parts of the bed due to differing aimgtwé surveys in 2008 and 2009. The deepest live
seagrass recorded was at 6.25m below chart datunimeor2009 surveys. This figure is not
directly comparable to the shallower maximum degthve seagrass found on the 2008 survey,
due to differing dive locations. However examinitigg maximum depth of seagrass has been
used in other studies as an indicator of wateriguahd bed health (e.g. Krause-Jens¢ral
2003) and this parameter could be used in futureeys for these purposes using repeatable
locations for the measurements.

4.4 Combining all the recent Surveys.

Combining the results from both the 2008, 2009 idabsurveys, the intertidal surveys and the
underlying aerial image an estimation of extent dadsity of the seagrass bed is possible. The
estimated extent is shown below in Figure 12 (288,3f) but should be thought of as indicative
of the bed due to limitations of the data and \ality of the boundary of the bed. No seagrass
was recorded on the volunteer surveys to the Narthe RNLI slipway.

Figure 12. Estimated seagrass bed extents and ddagsh Porth Dinllaen extrapolated from the CCW 2008and
2009 volunteer surveys. ©This orthophotography haseen produced by COWI A/S from digital photography
captured by them in 2006. Licensed by the Welsh Assbly Government's Department for Environment.
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5 Chapter 3. A summary of seagrass friendly moorin g options.

5.1 Literature on the benefit of using Seagrass fri  endly moorings.

The damage that is caused to seagrass beds byiomatimoorings systems is now well
established and has been shown by many authorsGellins, et al, 2010, Montefalconet al.,
2008, Milazzoet al, 2004, Francouet al., 1999, Walker et al. 1989). Most of the work
examining the effect of new seagrass friendly mgsireplacing conventional ones has shown
that the recovery is not straightforward and m&g tmany years (Collinst al.,2010).

Although the technology of Seagrass friendly mogsgstems has been around for decades, very
few systematic trials have been conducted in aimeompare the benefits to seagrass beds from
the use of the different systems available. Triate underway on the effect of using
environmental friendly mooring in Moreton Bay in €ansland, Australia and preliminary results
have shown a significant recovery of seagrass sndiog these moorings. In other places such
as Vineyard Haven in Massachusetts, USA, and Koniatmnal Park, Indonesia, trials are also
underway on the effect of new mooring systems @yisess beds. However the results of these
studies have not yet been published.

The effect of the ‘Harmony’ mooring system has btsted on seagrass during a two year long
project in the Mediterranean. The study by the tralboire Environnement Marin Littoral’
measured the impact of anchorages using this npayetem orPosidonia Oceanic&eagrass
beds. Fine scale mapping of the seabed was undartaka 3m radius around the anchor and the
vitality of seagrass was studied in a 15 m radnesired anchor. The study investigated factors
such as: extent of rhizome baring, the densityhafames, epiphyte growth on seagrass leaves,
degree of meadow fragmentation and regrowth. Threslasion after two years was that there
was no impact on the surrounding seagrass bedthreritHarmony’ mooring system.

Apart from the benefits to Seagrass beds and dibethic habitats, another reported advantage
of Seagrass friendly moorings is that they redbieeamount of swing of a vessel on a mooring,
So in theory it is possible to have more mooringhiw the same area. This however may not be
the case in areas where there is a relatively ladgd range such as that experienced in Porth
Dinllaen.

As with traditional mooring systems the seagraendly ones should be periodically checked to
ensure that no corrosion or damage has occurre@seThnspections would follow the
manufacturers’ recommendations.

5.2 Comparison of the different types of ecofriend| y mooring systems available

There are various systems of Seagrass friendly imggavailable on the market; however few of
these have been used in the UK. A major issue thghmany of the systems is that they have
been designed for areas with a smaller tidal rdofjap to 3m) than that which is experienced in
the UK and specifically in Porth Dinllaen which hesange of ~6m. The difficulties of the large
tidal range are further increased due to the shatlepths experienced in the area. In shallow
waters where the seabed is exposed at low watblgons can occur such as entanglement and
UV degradation. The different systems and theireptél suitability for use in the area is
summarised in the matrix below (Table 2). Before ¢bmparative matrix is a brief introduction
to each of the systems so they can be visualisacchMf the information has kindly been
provided by Clare Davies from CCW (Davies, C. 2011)
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It is best to think of the mooring systems in tvaotp. The first part would be the rope/chain, rode
and buoy system. The second part to consider ig/dlyethat the system is attached to the seabed.
This can either be through the use of (i) a coecerichor block (or similar) as are used in
traditional moorings, which in themselves havertlogin impact or footprint, or (ii) to attach the
system by anchoring it into the sediment. If andblocks are to be used it is worth noting that
dead weights weigh less when underwater than on l@athent blocks lose 45%, while granite
loses 36%, iron loses 14%, and steel 13% when sgaue Steel objects therefore have the
greatest weight per area of impact (PADI Projectafay 2005). Anchoring the mooring system
directly into the sediment would however be prefdrifrom an ecological perspective to
minimise impact. The main direct anchoring systeamailable for the substrate type at Porth
Dinllaen (mud/sand) are either Helix or Manta Raghars (shown in Figure 13). These direct
anchoring types are compared with others in

Table 3.
Materia | Estimated

Type of | Cost anchor cost Depth of

mooring per including Strength Suitable substrate

anchor anchor | installation (tonnes) substrate required Used in UK

Manta ray £160 £800 11.34 Any 5ft Unknown
Soft Yes -
Clay/Mud/s Studland

Helix £350 £540 9.43 and 5ft Bay

Concrete

Block 2720kg £100 £1,500 1.45 Any n/a Yes

Train wheel £1000 with

500kg £325 rope + buoys 1.4 at least | Any n/a Yes

Mushroom

225kg £300 £625 0.77 Mud/Silt n/a Yes

In order to suggest a certain type of anchoringesys however, detailed substrate data is
required. This is because a certain depth of settimseneeded in order to provide the required
strength for the system and the strength requir&sneary with the size of vessel using the

mooring. The British Geological Society (BGS) atgbarhe Crown Estate do have some data on
marine sediments, but is likely that a more dedadervey would be required. This however may
be as simple as hammering a thin steel rod intcsdument at desired locations to check it is
deep enough.

Figure 13. Direct anchoring types suitable for thesediment types of Porth Dinllaen. Adapted from PADI
Project Aware 2005.
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5.3 The different models of ecofriendly moorings av  ailable.

5.3.1 Halas System

The Halas System consists of a single pin or ancimir
embedded into the seabed. Used on solid substréign
granite or limestone) the stainless steel eye &adthor is
placed into a drilled hole in the sea floor and eatad in
place using marine cement or epoxy cement.

The Halas system uses a commercial 18-inch diameter

buoy. Within the buoy lies a PVC pipe through whicHa-
inch through line may pass. The Halas System uskeea
part rope system instead of one continuous rope. fiFst
line runs from the anchor pin to the surface buole
second line runs through the surface buoy andtélatd
with a loop to the anchor line which is attachedh® third
pick up line with a loop at the other end. Sectiofighe

rope system can be replaced as and when needecngdu

maintenance time and cost removing the need fovyheg

shackles. A weight is placed 3ft down from the acef on
the anchor line to avoid slack rope floating.

5.3.2 Ezyrider

The Ezyrider mooring system has been trialled thinout
Australia and more than 450 units have been deglaye
varying conditions and substratum.

The Ezyrider displacement buoy moves freely up cgowin
a stainless steel shaft attached to a down-linenclitaone

end and a surface line at the other. When a vassel

attached it pulls the buoy away from the verticasipon

Figure 14. Halas System

and forces the buoy to move up the shaft contiguall

surfacing. If the force is sufficient the buoy wélVentually

submerge. As the force decreases the strong rubber

connections at the base of the buoy contract cgusie
buoy to slide up the shaft and return to its néuwteatical
position. Ezyrider claims this self centring tedue
reduces the swing area of a vessel by up to 50%s It
usually fitted with an offset anchor system mayoale

fitted to existing clump weights for smaller vess
(<10ms).

Figure 15. Ezyrider System
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5.3.3 Seaflex

Seaflex is an elastic mooring system that can led wsth
pontoons and mooring buoys. Here a mooring is lagihc
to the buoy through a stainless shackle. A mariraelay
rope is attached to the buoy through an integratgdn
thimble and a float ensures the rope doesn’t chg#enst
the anchor. The Seaflex mooring buoy can be uséd wi
any anchor type.

The crucial part of a Seaflex mooring system is the
reinforced homogenous rubber hawser. The hawdarilis
around a homogenous rubber core. A specially bdaide
cord is wrapped around the core, and the outerr laye
consists of a durable rubber cover which forms dbeer
shell of the hawser. A unique construction thategi\a
progressive resistance that will dampen all movdamen
within the water column. Seaflex acts as a safecksho
absorber, even at surge as the material never tae€s
peaks. Seaflex claims less swinging space is redwnd

thus more boats can be moorzd Figure 16. Seaflex System

5.3.4 Seagrass Friendly Mooring

Currently being tested in the several locationsNiew
South Wales the Seagrass Friendly Mooring is tippitd

a helix screw that has minimal environmental damage
when being installed, removed or during use. Theg&ess
Friendly Mooring System is screwed into the seal&dg

a hydraulic auger drive attached to a surface Vesse

The Seagrass Friendly Mooring system uses a piyotin
raised arm attached to a fixed anchor. A 360° irnjatead

is fixed to the anchor to allow movement of an Ihéo
seawater-driven spring-loaded shock absorber. Wiked

to marine grade rope and surface buoy the combined

buoyancy keeps the shock absorber elevated from| Figure 17. Seagrass friendly mooring
seabed even under extremely low tidal conditions.

5.3.5 Eco-mooring Rode

The Eco-Rode is an elasticised rope that can beladtl to
numerous anchor types. Under strain the Eco-Rode
stretches evenly, the standard 12ft will stretch9& under
load and buoys may be added help float longer syste
The website suggests fitting the Eco-Rode to axtichor

but other anchoring systems can be used. Thigisybtem
that has been used to mark out the voluntary nbamy
zone in Studland Bay.

Figure 18. Eco-mooring Rode
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5.3.6 Hazelett Elastic Mooring Rode

Similarly to the Eco-Rode the Hazelett Elastic MngrRode
is another alternative to the conventional mooraci@in.
Because of its engineered elasticity, it stretahd@ssmoothly
under load, eliminating peak forces of a rigid chabad.
This elastic high-stretch material connecting theybto the
anchor can stretch up to four times it's unloadeength and
can tolerate twisting and uses rigid polyurethdmmbles to
eliminate metal-metal contact. The smooth extensibthe
Hazelett rode acts to keep the boat pointed intovitmd as
opposed to yawing. The Hazelett mooring system asgsar
buoy instead of the conventional rounded buoy as gethe
image below. According to the website the Hazetetbring
system claims to reduce loads on deck hardware(Q8%, 5
eliminate chain replacement and increase moorimgitiein

a harbour by 40% with minimal impact to the seabed.

Figure 19. Hazelett mooring rode

5.3.7 Harmony System

With this system from France The anchor line islesigely
made of inspected polyamide rigging. By virtue afi a
intermediate floater, the line is kept permanetdlyt in open
water. Even while not in use, the anchor line doetshave
contact with the seabed. At the surface, the bnattached to
a mooring buoy. At the head of the anchor, lyingsii with
the seabed, the line is fastened to a highly msisthackle.
The length of the anchor line is calculated to wbia 45°
angle of traction. At the surface, the swingingaané the boat
is equal to one time the depth of the water. (Usihg
traditional dead weight mooring system, the lengththe
anchor line must be equal to three times the deptkthe
water). A variety of anchors can be used with thstesn in

Posidonia beds a spring shaped anchor is used (shown)

otherwise a Helix anchor is suggested in soft sedis1 The

system has been used widely in the Mediterranean.

Figure 20. Harmony System

5.3.8 Traditional Style with subsurface buoy and hi  gh
tensile rope.

Another option that is available would be to usghhiensile
rope rather than steel chain attached to a weighiich as a
train wheel. The rope would have a subsurface mnsuring
that it doesn’t drag on the seabed. This systemsuggested
by Dr Ken Collins from the National Oceanographyne in

Southampton. He has much experience on seagrassabed
the mooring system employed therein and has extelysi
studied the situation at Studland Bay. This systeaid be put
in place for around £1000 and may be a solutiothéohigh

costs and insurance issues with the other systems.

Surface Buoy

‘ Sub surface Buoy

High tensile rope

Train wheel or similar 3

Figure 21. Traditional style mooring
with subsurface buoy and rope.
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5.4 Comparison of the systems available.

Before comparing the different systems availables itiseful to examine the different loads or
strengths that are required for the safe mooringeskels. Table 1 provides a summary of load
(in tonnes) on vessels at variable wind speeds.

Table 1. The load in tonnes on vessels at wind spiseof 64knots and 100knots. Adapted from Project Aare
2005.

Length of vessel Beam width of vessel (ft) Tonnes of Load in Tonnes of Load in

(ft) 64knot wind 100knot wind
10 4 0.33 0.68
15 5 0.51 1.13
20 7 0.74 1.63
25 8 1.01 2.27
30 9 1.44 3.18
35 10 1.85 4.08
40 11 2.47 5.44
50 13 3.29 7.26
60 15 4.11 9.07
70 17 4.54 10.89

Table 2 below provides a summary comparison of dtiebutes of the different ecofriendly
mooring systems that are currently available. thyirg is important to note that the costs areyonl
estimations (they have been converted from pribas dre usually in Australian or US dollars.
Secondly, the cost per mooring will vary greatlypeleding on the number of moorings required,;
the installation equipment costs are generallyntiost expensive part of installing the moorings
and if more are required then individual costs Wi less. As an anchoring system would be
needed the costs will be of the anchor (Table 33 ghe mooring (Table 2).

The other caveat required with the informationhe tnatrices is the number of ‘depends’. The
strength of the mooring systems depends of thevichaial model used. If more strength for larger
vessels is required then the moorings can be ddublee costs, suitability, strengths and suitable
vessel sizes of the systems depend on the deptiatef in which the moorings are to be placed.
With the anchoring system, the major consideragahe type of sediment in which the moorings
are to be installed (unless seabed weights sudoragete blocks or train wheels are used). In
Porth Dinllaen the sediment is likely to be sandihvareas of gravel however the depth of the
sediment is also important to provide suitable imgcétrength.
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Table 2. Matrix showing the attributes of the diffeent ecofriendly mooring systems available.

Type of Mooring Suitable Independently
system Cost? Copes with 6m tides? Used in the UK? Strength (tonnes) vessel size tested?

£220 (+ 50%

import tax) not
Eco-mooring rode installed Yes Yes Studland (4) 12.70 Up to 50ft Yes

up to 30ft

Ezrider tbc No No 12.70 power boat Yes

£1220if 10

were installed

with manta ray | Possibly according to
Halas anchor manufacturer No 9.07 Unknown No

No. Manufacturer is doubtful in

Hazelett £800 shallow water Yes Isle of Man (1) 10.89 to 28.12* Up to 50ft Yes
Seaflex £850 minimum | Yes, if in deep enough water Yes Lundy & Mylor 1.00 varies Yes

£1500
Seagrass friendly installed (in
mooring Australia) Yes No 1to 2.5% Up to 40ft Yes

tbc though widely 3.36insand 2.45in
Harmony System tbc Unknown awaiting answer used in France Posidonia bed Up to 60ft Yes
No —but rope would
Traditional + rope £1000 Equivalent to Equivalent have equivalent
and subsurface buoy installed Yes Unknown standard mooring to standard strength
*different models are available with varying strémg] = unsuitable. ‘tbc’ = to be confirmed.
A cost per installed mooring unless otherwise dtate
Table 3. The different options available for anchoing the mooring systems.
Material Cost | Estimated anchor cost Strength Depth of substrate

Type of mooring anchor per anchor including installation (tonnes) Suitable substrate required Used in UK
Manta ray £160 £800 11.34 Any 5ft Unknown
Helix £350 £540 9.43 Soft Clay/Mud/Sand | 5ft Yes - Studland Bay
Concrete Block 2720kg £100 £1,500 1.45 Any n/a Yes
Train wheel 500kg £325 £1000 with rope + buoys | 1.4 at least Any n/a Yes
Mushroom 225kg £300 £625 0.77 Mud/Silt n/a Yes
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5.5 UK use and experience of Seagrass friendly moor  ings.

The main places in the UK Seagrass friendly moaringve been used in Lundy to protect the
seabed habitat and also in Studland Bay in ordestablish a voluntary no anchoring zone. Case
studies of the different places where they have lused are given below.

Lundy Island

Nicola Saunders the Lundy Island warden has coefirthat four Seaflex moorings are in
operation around the island and their effectiversssnoorings relies on wave exposure and
depth of water. However they were deemed to be gfegctive in reducing drag on the seabed.
She has been quoted as saying: “A Seaflex moorasgbeen in use at Lundy Island Nature
Reserve for 3 years now and has been a huge sueithsdivers and other users of the Marine
Nature Reserve. The non-scouring nature of Seafieans that there is no damage to the marine
ecosystem” (Marina World Magazine, February 2008¢ Buoys are situated in around 10m of
water at low tide and there is a 9m tidal rangeweler, she also noted that there were initially
problems with the buoys used; the buoys have & largtal pole going through the buoy eye
which some vessel owners’ claim clatters into thes Iof the vessel. This problem has now been
rectified (N. Saunders, pers comm. 2011).

Studland Bay

In Studland Bay (See Chapter 4), the voluntarymzharing zone has now been marked out with
Helix anchors and the Eco-mooring rode mooringesyst Fiona McNie (Natural England) who
leads on the Studland case work chose the Heltesybecause of its demonstrated effectiveness
in soft sediment and relatively low installationstoA Helix anchor has a very small footprint
and no scouring at all was observed thereafteor Rwoi installation it is imperative to know the
sediment type, depth and size of boats using tharingin order to ensure the correct number
and size of Helixes used (F. McNie. pers. comm1201

South Devon AONB

The Estuaries Officer at South Devon AONB Unit (&lidvortimer) has been investigating
alternative mooring systems for some time. Ingidie Seaflex system was favoured here, but
the Harbour Authority was sceptical about the tedbgy as it hadn’t been fully tested in the UK.
Subsequent failure of Seaflex units on a pontoadydor Harbour (see below) lead to a further
loss of trust in the system. The system failed whbe 'elastic’ is crimped to the anchor block.
Nigel Mortimer now favours the Hazelett system whaoesn’t use the crimps that failed (N.
Mortimer pers.. comm. 2011). The Hazelett systerheimg used in the Isle of Man by Bryan
Gullan. He states that “the mooring here on the ¢§lMan is pretty exposed but is performing
exceptionally well (B. Gullan pers. comm. 2011)

Falmouth (Mylor Harbour)

A trial has taken place in Falmouth by Plymouth iMarLaboratory (PML) under the Cycleau
project, which has been investigating the reducbbrdamage to the benthic environment by
Seaflex mooring systems. These trials have not slaw significant difference in damage to the
habitat between under the Seaflex moorings and dhder the traditional chain moorings.
However there are some important aspects to nateisnstudy; firstly the areas on which both
types of moorings were located were already imgskied and species poor (due to fresh water
runoff and macroalgal debris). Further, during gtady the Seaflex moorings were moved
around for ‘commercial reasons’ meaning that thelystwas compromised (M. Kendal, pers.
comm. 2011). The views reported of Matthew Oakmfidylor Yacht Harbour on this trial at are
very important to note and are quoted below (efr@h M. Kendal, 2011):
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1. “A chain mooring system is designed such that hezwin under the water acts as a
shock absorber gently taking up the pull of a lwyaits mooring as the boat is battered by
wind or rides the waves. A Seaflex mooring considta short length of Seaflex (large
bungee cord) and strong rope. This Seaflex is lastie enough for small boats and too
elastic for heavy boats. It needs to be gradedraipg on the weight to be placed on the
mooring”.

2. “As the tide falls on a chain mooring, the chaithgas in one position and keeps the boat
in one place. As the tide falls on a Seaflex mapthe swinging room just increases and
increases until at low tide you have a boat thqtires a radius of 80ft swinging room as
apposed to 40ft. For us this led to boats bangirtg each other at low tide”.

3. “The moorings at Mylor are all tightly packed indamoored to trotts [horizontal chains
on the seabed] as apposed to single blocks. Thasintleat in attempting to trial a Seaflex
mooring amongst the chain trott moorings was astiéshWe have found that it is not
possible to mix the Seaflex system with chain mugsi as they both behave very
differently and you end up with damaged boats!”

4. "When there is no boat moored to the mooring tlegeeproblems with the marker buoy
sitting along way away from the mooring block. Tmeant that in our shallow mooring
area at low tide we had trouble with boats foulihgir propellers on the rope that leads
down to the Seaflex. This does not happen with @ancimooring as the chain is much
heavier”.

5. “Servicing the mooring requires a diver as you @driift a 2 ton block with the Seaflex
system. Currently chain moorings can be lifted thetwater for inspection and servicing
but this cannot be done with a Seaflex mooring euththe aid of a diver attaching a
lifting chain to the mooring block adding a lot redime and expense”.

He summarises that “We could see little or no hénefusing this system even if it were to be
developed further. Perhaps it is great for usamalktide areas perhaps on a coral reef etc. but at
present it is not viable for commercial use heteiwvas also presumably under this study that
some Seaflex units failed on the pontoon as stagedigel Mortimer.

5.5.1 Summary of the most suitable seagrass friendl y mooring options.

Based on the attributes of the various seagrassdiff mooring systems that are available and
current experience with these systems in the UKelsewhere, it appears that the ‘best’ (most
cost efficient/fit for purpose) mooring system wbube to use the Eco-Mooring Rode in
combination with a Helix anchor system. The Eco-nm@pRode is less expensive than similar
systems such as Seaflex, and UK experiences aivé been good. If the impact of the existing
concrete anchor blocks is tolerable then the systeumd be attached to these avoiding the need
for Helix anchors. Otherwise a low cost and sim(@iéhough relatively novel) system could be
tested being that suggested by Dr Ken Collins (@sirtrain wheel, subsurface buoy and high
tensile rope). This is a similar design to the Hamgnsystem, but unfortunately we are waiting to
hear back about more details on their system.
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6 Chapter 4.
6.1 Review of best practice for seagrass beds.

Studland Bay

The main study in the UK examining the impact offasring and moorings on seagrass beds is
being done at Studland Bay in Dorset. This studyeismig conducted by Seastar Survey Ltd on
behalf of Natural England and the Crown Estate.

The Crown Estate and Natural England agreed to &amthdependent scientific study aimed at
guantifying the impacts of anchoring and mooringseagrass health. A key element of this study
was to establish a voluntary no-anchoring zone fL@0100m) in order to monitor the health of
the seagrass and populations of key associatesl dlod fauna, to determine the potential rate of
recovery in this area. Boaters are asked to avaiti@ing in the area which will be marked by
four yellow marker buoys on each corner as welasin the centre of the zone. Monitoring is
also taking place in unmarked areas to assess dtent@l rate of decline in areas where
management remains unchanged. The study commemndddyi 2009 and monitoring will take
place for a full two years. The study could be edt#l to three years depending on whether the
results warrant further investigation. Part of stedy will be to also consider the practicality of
installing ecofriendly moorings and the long tertatss of moorings generally in Studland Bay.

This project is ongoing, but there are alreadydessthat can be learnt from it. Although the
project consulted an extensive list of stakeholdedividuals from the local boating community
have been highly vocal in their objection to theject on online internet forums such as
www.ybw.com (seehttp://www.ybw.com/forums/showthread.php?t=25594@&g=3for a good
example of this). There is even also a social ngting website ‘Facebook’ page ‘Save Studland
Bay’ which campaignagainstthe creation of a marine conservation zone thErere have been
reports of survey divers being verbally abused madker buoy eco-moorings cut. The situation
is becoming very contentious and every effort nhestnade at Porth Dinllaen to avoid similar
conflict.

The main problems seem to be firstly that the V@mnno anchor zone moved around as its
mooring buoys were not fit for purpose (althoughas also been suggested that they have been
moved) and secondly there seems to be the attitittee boating community that they are being
‘ganged up’ on by the conservationists and diveid that their views are not being adequately
considered. Local yacht clubs and the RYA were Istélkeholders on the project, but it is likely
that those who have voiced concern on the intefoaims are not members of these
organisations, or if they are, their views diffesrh those of the representatives. Another issue is
at present the vessel owners do not need to paystof the moorings as strictly speaking, they
are illegal (as discussed in Section 3.2). It kelyi that vessel owners are worried that if new
ecofriendly moorings are put in place, the manageém@l have to change and they will end up
being charged for them. It has also been statedhkaext on voluntary no anchoring mooring
buoys was also too small to read (see Figure 2Bwheso vessels had to get very close to the
buoys in order to read the information.

Seastar Survey Ltd was contacted about the Studlaygroject and they were very helpful. The
director Magnus Axelsson said that there are stréewings on both sides (the boating
community and the conservationists) and it is ingoarto maintain a neutral scientific position.
He agreed that communication is a major issue énsticcess of such a project and that local
stakeholders should be made aware of the shortaadhong term plans of the project as soon as
possible. On the issue of seagrass friendly mosyitigere is no definite plan for these at
Studland Bay, although there is much interestyimgy to use them. The idea of using these was
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initially met with reluctance from The Crown Estahee to the technology being unproven in the

UK. Apparently The Crown Estate is softening thmsition on the potential use of these systems
for boat moorings but the major problem is getiimgurance to cover the systems. The voluntary
no anchoring zone is however now marked out withybwsing the Eco-mooring Rode system;

these elastic moorings are attached to a Helix @mady system which screws into the substrate
attaching them to the seabed; which should soledasbue of the zone moving around. There is
now also clearer text used on the buoys (M. Axelspers comm. February 2011).

The main lesson that can be learnt from this stadiie necessity to consult as many local boat
owners as possible, as stakeholders, and listetindio views. Stakeholders should also be
involved in identifying suitable areas for mooriagd no anchoring zones. Further the aims of
seagrass friendly moorings and any potential zoplag should be fully described so that people
clearly understand the rationale and the ‘ruledie Tword ‘rules’ should also probably be
avoided.

Figure 22. The buoys used to mark out the voluntaryo anchor in Studland Bay. Image: Fiona McNie

Helford Estuary

There are examples where seagrass beds have lmeatgu by the creation of a voluntary no
anchoring zones. One example is the Helford Estoaryhe south coast of Cornwall which is
popular with visiting yachts and local boat ownkesause of its naturally sheltered waters. The
shallow waters also provide perfect conditionstfa growth of seagrass which flourishes in the
estuary. In the late 1990s concerns were raisett aftrveys suggested that the seagrass beds
were being damaged by anchoring. A voluntary ndiaring zone was set up with the support of
the local sailing club and the manager of the nmy®i The voluntary no-anchoring zone is
marked by buoys and a postcard (Figure 23) showiagzone and the local area helps ensure
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boaters are aware. The voluntary approach has\mgrsuccessful in reducing the number of
boats anchoring on the seagrass and recent sungiygate that the bed is in excellent health and
may even be expandingivw.greenblue.ory

It should be noted that in reality all no anchoraumes are ‘voluntary’ as there is a public right o
navigation for vessels in tidal navigable watetss lalso well established that anchoring in the
course of navigation is part of this public rightafris 2004). In theory a Nature Conservation
Order could over rule this public right, howeveisthwould have to go through the Welsh
Assembly Government, would be a lengthy and diffipuocess and single objection would most
likely stop the application. In any case voluntagnes are more likely to work due to self
regulation by vessel owners and are further recomaie@ as they are beneficial in keeping
stakeholders ‘on board'.

Figure 23. Postcard showing the no anchor zone ihe Helford river, Cornwall. Source:
http://www.helfordmarineconservation.co.uk/eelgrassitm

Torbay Coast and Countryside Trust

A similar project is run by the Torbay Coast andutoyside Trust. Here, seagrass beds are
marked out by buoys as voluntary no-anchoring zamesthere are also 5 knot speed limits in
inshore areas to protect the seagrass. Variouermgotiee Figure 24, below) and postcards
highlight the voluntary no-anchoring areas and gnfermation on the reasons for the protection
of seagrass.
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Figure 24. Poster advertising the no anchoring zosen Torbay. Source:http://www.countryside-trust.org.uk

Alex Schofield the Biodiversity Officer at Torbayo@st and Countryside Trust was contacted
and provided very useful advice on the implemeatatf such a scheme. In the seagrass areas
she noted that Scallop dredgers had stopped tl#uitg within the area, but stopping the
anchoring of recreational vessels was more difficsihe stated that the Harbour Authority of the
area found it hard to ‘police’ these areas duentitéd resources. Locals who will have seen the
campaign literature were likely to avoid the nofaoring zones but it was by nature harder to get
the message to visiting vessel owners. Furtherhdogs just state ‘Caution Seagrass’ (Figure 24)
and she acknowledged that more information mayegiired on the buoys to strengthen the
message of i.e. to avoid anchoring in these areas.

Ms Schofield also recommended early and clear comation with the boating community
about the scheme and highlighted the importan@slotating people about the importance of the
habitat. With regard to Seagrass friendly moorisgsh as the Seaflex system the Torbay Coast
and Countryside Trust would ultimately like to hawese installed but noted reluctance of the
Harbour Authority as the technology is largely wieel in the UK and also due to difficulties
with getting insurance policies with these systésSchofield pers. comm. February 2011).

USA

In the USA there have been a number of voluntaramchoring zones established in order to
protect seagrass beds. One of these was set uprtinf®vnsend Bay, Washington where the
zone has been marked out with buoys in additicmpablic outreach campaign including the use
of strategically placed signs (Figure 25), andlstat local events. The views of the boating
community have been supportive and the marker bhaye dramatically changed the behaviour
of the boaters anchoring along the downtown Pomvrisend shoreline. The Voluntary No-

Anchor Zone has nearly eliminated negative impdotghe sensitive eelgrass habitat from
anchoring.
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Figure 25. Sign showing information on the voluntay no anchoring zone in Port Townsend Bay, US. Sougc
http://www.nwstraits.org

6.1.1 Summary of lessons learnt from similar projec  ts.

Consult as many stakeholders as possible, espetialals and involve them in any
zoning plan.

Let everyone know what is going on and why at #diest opportunity.

Be open about what is going on throughout any ptoje

Explain clearly the importance of seagrass and whyg protected and the benefits a
healthy bed could bring to the local economy. Poadilyers and posters explaining this.
If a no anchoring zone is to be established a talyrsystem would be recommended.

If a voluntary no anchoring zone is established ghould be clearly marked out with
buoys that will not move. Further the buoys shob&ve large lettering and a clear
message so that they can be read from a distance.

Voluntary no anchoring sites should be shown onsr(ap the above mentioned posters)
and possibly advertised online and with groups sscthe RYA.

If seagrass friendly moorings are used it must bgueed that the right one for the
situation is used with regard to vessel size, wdéggth and tidal range. At high tide the
elastic should be taught but not stretched.

6.2 Options for management in Porth Dinllaen.

This chapter should be viewed as an initial ingadion into the options available. Before any
management changes are made, further investigatiorksis recommended. This should include
the following:
1. Further survey of the seagrass bed in order tdkstats accurate extent and identify the
most suitable areas for any spatial zoning.
2. Information about sediment type and depth: In otdegstablish the most suitable type of
mooring anchor the sediments and their depths wailslol have to be investigated in the
locations where the mooring systems might bed used.
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3. Establish early engagement with stakeholders ssalessel owners, fishermen and local
businesses so that their ideas and any potentjattans are known as early in the
process as is possible. This could take placeanfdhm of a meeting in Porth Dinllaen
and would also ensure that stakeholders know whgbing on and the reasons for any
possible management changes from the start.

Another important factor that needs to be takea atcount before any definitive plans are made
is how much budget is available. This will have stahtial implications on the scale of what is
possible and the type of moorings available.

Table 4. The different options available for the maagement of the seagrass bed with the advantagesdan
disadvantages of each.

Option Pros Cons

Option 1. Keep the - Minimal financial - The seagrass bed wijll

mooring arrangement as it implications continue to be impacted and

is currently fragmented by the
Existing level of traditional mooring systems

communication and liaison
between National Trust and The seagrass bed wijll
current users and vessel continue to be damaged by
owners. anchoring

The damage to the seagrass
bed is likely to increase |f
number of vessels increases
as predicted.

The above will lead to a
reduction of the ecological
potential of the area.

Option 2. Create a - Reduction in the damage The seagrass bed will
voluntary no anchoring caused to the seagrass bed continue to be impacted and
zone, preferably marked by anchoring in not fragmented by the
out with seagrass friendly anchoring area. traditional mooring systems
moorings (as in Studland
Bay) and keep the . Low potential to create- The damage to the seagrass
traditional moorings in conflicts with current users bed may be increased (in
place. and vessel owners if can areas adjacent to the
agree location of no- voluntary no anchoring
anchoring area. Zone.

1%

The combination of the
above may lead to further
reductions in the ecological
status of the area.
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Option 3. Replace
traditional moorings
throughout the bed with
seagrass friendly mooring
systems and create a
voluntary no anchoring
zone

the| -

Likely reduction in the-
fragmentation of th
seagrass bed due

reduction in scaring effec
around the moorings.

If done correctly woul
demonstrate to oth
agencies and areas that i
possible to use no
damaging moorings whilg
not creating conflict. This
could have knock on effec
to leading to the
improvement of the
seagrass beds in other arg
too.

Would be a good advert fq

The National Trust
Gwynedd Council, CCW
and Wales.

Helps to meet Wels
Biodiversity actions unde
the NERC Act 2006 and t
achieving favourablg

condition for the seagras
bed (as part of the intertid
mudflats and sandflats ¢
the Pen Lln ar Sarnay
SAC.

The seagrass friend
moorings and
installation may be costly

done throughout the bed.

to
S

There may be difficultie

5
with gaining insurance for

r the new or untested

IS  moorings.

t The seagrass  friendly

[S  swing of vessels.

*- Some friendly mooring
2asS could lead to problems wit
boats fouling propellers o
the lighter weight rope
when they are slack at lo
tide.

Anchoring levels  may
increase in areas adjacent
the no anchoring zone.

h
r
0
7

5S

al
nf

Option 4. Conduct a trial
of the recommended
suitable systems in a small
area of the bed and also a
trial of a voluntary no
anchoring zone.

- Gives the opportunity t

- Will determine if the
positive impacts ar
significant ~ enough t¢

Lower initial
implications.

Lower potential to creat
conflicts with current user
and vessel owners.

establish the most suitab
and cost effective optio
before any large decisior
or changes are made.

warrant a bay wide change

in management.

financial| -

In the short term th
seagrass bed will continy

majority of traditional
mooring systems.

e
S

The seagrass bed w
p  continue to be damaged |
le anchoring in the short terr
n outside the trial area.
1S

D

their

5 moorings may increase the

to be fragmented by the
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- Allows the management to
change gradually rather than
one big initial change that
causes much disruption.

- If the trials are successful
then there would be goqd
‘evidence’ to back up th
case for a change in

management, further
reducing the potential far
conflict.

- The trials may also remove
any potential issues wi
insuring the moorings i
their effectiveness is proven
during this stage.

- With the National Trust a
the Harbour Authority ther
IS a unique opportunity t
conduct any trails and th
results of these could lead to
seagrass friendly mooring
systems being used in other
places in the UK.

D@ W’

6.3 The most suitable Option.

Examining the different options given above, Optibns recommended. The trials could be
conducted in a variety of ways but the main aim Mdae to see if the use of seagrass friendly
moorings is practical and safe at Porth Dinllaemd awhether it has a beneficial effect on the
seagrass bed here.

One method would be simply to replace a few of ¢heent traditional moorings with new
systems. The only problem with this approach i¢ tha recovery of seagrass in mooring scars
can take some time (more than a year) and is dan Btraightforward (Collinst al, 2010). Also,

it may be difficult to find volunteers to trial theew mooring system. To scientifically test the
reduction of scarring caused by the new systemeefibre, seagrass friendly moorings and
traditional ones could be put in unscarred areaseafgrass and then the differences in the
subsequent amount of scarring could be tested.

The effects of a voluntary no anchoring zone cdddested by surveying the area before it is put
in place and then after a certain amount of time @#en comparing this to a ‘control’ area of
similar seagrass but where anchoring is not résttiand then compare the densities of seagrass
between the two areas after a period of time. Tagtement this option in the intertidal area, a
zone could be created on the beach for the laugatfivessels, whist strongly discouraging the
activity in other area on a voluntary basis. likely that the best place for this would be dihgct
below The National Trust slipway so as not to hanthe activities of the fishing community.
This area could therefore be seen as a sacriices in order to benefit the other areas of the
intertidal zone.
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7 Summary
. At Porth Dinllaen the seagrass bed covers an egtihaea of 286,350and has

approximately 90 moorings. The impact of the 40 nmys in the outer harbour is
causing fragmentation of the bed has been notgutdwous surveys estimated to be
12,560 (Morris and Goudge, 2008).
In Wales generally there is a increasing numbeeaofeational vessel users and this is
also likely to be the case in Porth Dinllaen in finire.
The best options of seagrass friendly mooring wéseldo use the Eco-mooring rode
system in combination with a Helix anchor (or atfag to existing concrete blocks) or to
use a train wheel in combination with high tensilpe and a subsurface buoy.
The best option for management would be to conduigal of the recommended suitable
systems in a small area of the bed and also tcatraluntary no anchoring zone.

7.1 Conclusion

The situation at Porth Dinllaen provides a potéiytigaluable opportunity to trial the use of
seagrass friendly systems. This option is suggestelleing the most beneficial and least risky
out of the options considered in Section 6 aboves frials would benefit not only the Porth
Dinllaen seagrass bed, but if the technology isvgmoto be successful here and permanent
ecofriendly moorings implemented, potentially tbatseagrass beds in Wales and the rest of the
UK. In order to progress any project in the rightedtion, it is recommended that surveys are
undertaken to establish the best locations forzmmyng. Further it would be vitally important to
establish early communication with all stakeholdersrder to involve the local community in
the project and have regard to their views and esiggns. Such a meeting would also explain the
importance of the seagrass bed and why the prigemting planned. Hopefully such openness
will help avoid the conflicts experienced by simifaojects in the UK.
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