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1. Abbreviations

AMS Advanced Mooring System

EMODNet European Marine Observation Data Network
GIS Graphical Information System

HAT Highest Astronomical Tide

HSA Helical Screw Anchor

JNCC Joint Nature Conservation Committee
Kts Knots

LAT Lowest Astronomical Tide

LHB Langstone Harbour Board

LHB Langstone Harbour Board

MPA Marine Protected Area

MIT Mooring Installation Tool (Figure 1)
SAC Special Area of Conservation

SPA Special Protection Area

SSSI Special Scientific Interest

UKHO United Kingdome Hydrographic Office
VNAZ Voluntary No Anchor Zone

Figure 1 - MIT Installation of HSA and VNAZ marker buoys in Osborne Bay, IOW (System - Credit: Rebel Marine)
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Advanced Mooring Systems (AMS) are becoming more popular as their ability to protect key habitats such as
seagrass meadows from damage becomes more widely understood.

The aim of this document is to provide an easy to understand and accessible toolkit. It has been written to aid
harbour authorities, sailing and boating clubs and private mooring owners, to provide bespoke information on
the options available for specific mooring locations and environmental conditions in the Solent. A concurrent
project that mapped mooring locations over sensitive habitats (Figure 2) provides supporting information.
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Coordinate System: Brilish National Grid

Figure 2 - Mooring areas and seagrass areas in the Solent. Credit: The Common Space
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This toolkit aims to build on rather than duplicate work completed to date and, as such incorporates the
assumptions and design basis that underpin this work. The previous work is cited in the References towards
the end of this document.

The toolkit is broken down into the following sections:
1. Design Inputs: explains the key high-level inputs required for the design of an AMS system, including site
location, ownership of seabed, metocean conditions, seabed conditions, expected usage and mooring

loadings.

2. Design requirements: provides a guide for users to take the design inputs and help narrow down the design
options for anchors and risers.

3. Supplier selection: provides a list of potential equipment manufacturers and suppliers for anchors and
riser systems.

4. Installation and Maintenance: The outlining of both HSA and sinker/anchor deployments. The advantages
and disadvantages of both and their required usage.

5. Monitoring and Decommissioning: Describes the basics of monitoring and key considerations for the
lifetime of the equipment.

Several worked examples are included to help understand how to apply the procedures and processes
outlined herein. Figure 3 shows the installation of the VNAZ in Osborne Bay which is further detailed in Case
Study 2.

- - e Sy — LA - - —3n R &, - N > -

Figure 3 —.Ma;ine operation Fnstallir;g \7NAZ in Osb—orne Bay, Isle of Wight. Crédit:_Rebel Mérine :
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There are many different styles of mooring a vessel; however, moorings can be classed into four types:

Individual

Fore and Aft
Trot

Frape / Running

All four types utilise similar component composition with an anchor/sinker, riser and buoy. There are multiple
ways to secure the vessel to the buoy i.e. strops, rings and bollards. Interms of ensuring the mooring functions
as an AMS, the principle remains the same, to keep the riser off the seabed.

Type of moorings: Locations in the Solent

Type Locations
Individual Bembridge
Cowes
Hamble
Keyhaven
Langston
Lymington
Newport
Newtown
Seaview
Southampton
Yarmouth
Fore and Aft Cowes
Hamble
Keyhaven
Lymington
Newport
Trot Bembridge
Cowes
Seaview
Frape / Running Not known
Table 1 - Types of Moorings in the Solent

Individual

The most basic form of mooring consists of a sinker/anchor, riser, and buoy (see Figure 4). These moorings
allow the vessel to swing in a radius around the anchor point, meaning there must be sufficient space. Some
individual moorings can be run in a similar way to trot moorings i.e. on ground chain. However, instead of
mooring fore and aft, the vessels swing off a single riser (see Figure 6).

Fore and Aft

This is simply two individual moorings placed apart, allowing the vessel to be secured at the bow and stern.
This type is predominantly used in rivers or areas where there are restricted navigable waters (see Figure 5).
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Trot

Like Fore and Aft moorings, but used to moor multiple vessels (see Figure 6). Usually, they are constructed in
rows and found mostly on rivers. Trot moorings are usually laid on a single length of ground chain (approx.

28mm and above) with the risers spliced in at appropriate spacings. This can be done via a cow hitch or
shackle.

Running / Frape

A traditional small-boat mooring system that uses a rope to pull the boat to and from its moored position (see
Figure 7). There is a pulley or block mounted at the offshore end, usually fixed to a buoy that is laid like an
individual mooring. A continuous loop of rope is then fed through the offshore block and a block on land. The
vessel is then attached to the continuous loop to allow it to be hauled ashore.

T“"\T“"T

Figure 4 - Individual Mooring Diagram (ABCSubsea) Figure 5 - Fore and Aft Mooring Diagram (ABCSubsea)
Figure 6 - Trot Mooring Diagram (ABCSubsea) Figure 7 - Frape / Running Mooring Diagram (ABCSubsea)

The available space, environmental conditions and technical resources will control which type of mooring that

is used. In some harbours and mooring areas, a combination of types can be used to accommodate different
vessels, conditions and even price ranges.

Inherently, it is the riser component of the mooring that causes the scouring effect on the seabed. When the
tide is low enough, most risers will sink onto the seabed, and that is where the scouring takes place, (see
Figure 8 below).
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Traditional riser

AMS Elastic Riser AMS Stirling Riser
Figure 8 - Riser Configurations (ABCSubsea)

As can be seen in Figure 8, the AMS ensures the riser does not meet the seabed and therefore mitigates against
any scouring effect.

The sinkers or anchors used, whilst impacting the seabed initially, do not tend to move throughout the lifecycle
of the mooring. Any reduction in footprint that can be implemented is worth considering as it allows more
space on the seabed for habitat and marine life to grow.

Helical Screw Anchors (HSAs) can be used as a replacement for sinkers/anchors where moorings do not need
to be recovered regularly. HSAs can reduce the footprint, and therefore environmental impact, on the seabed
by up to 95% over a traditional 1t sinker.

0.002m2 0.500m2

Area impacted - Post-Install Typical 1t mooring block

Figure 9 - HSA Footprint comparison (Credit: ABCSubsea)

Where HSAs are not suitable, technology is being developed for more sustainable concrete sinkers that are
designed to encourage native marine growth onto the block itself, thus providing another habitat to be utilised
(see Section 6).

Page 8 of 48



Document AMS Options for the Solent

Issue Version 01/26

Y= SUBSEA
Prepared by Andrew Hunt / Ed Walker - ABCS

There are some key questions to ask when determining design inputs for an AMS. These are in some ways no
different to the questions you would ask for a conventional mooring system.

Most Harbour Authorities and organisations used to laying moorings will already have the answers to most of
the questions or know where to get them from. Small organisations and individuals may need to reach out to
Harbour Authorities and external organisations to gain the knowledge and information.

Q1: Where do you want the AMS systems?

Ideally, this should be a chart showing the desired locations and accompanied with a table of nominal
latitude/longitude positions for each AMS position.

Numerous readily available systems and apps are available on the internet to assist with this (e.g. Google
Maps, I-Boating), although you may have access to a GIS system like Q-GIS.

Once the positions are mapped, this will provide a good starting point for exploring other geographically related
questions.

Q2: What are the maximum and minimum water depths?

Chart Datum is used globally to state the depth of a location at sea, this number can be a positive or negative.
Where a mooring is going to dry out this will be a negative number or a number underlined on an Admiralty
chart.

Tidal information can be found all tide tables, local harbour websites or from the UK Hydrographic Office
(UKHO).

e Maximum Water Depth = Highest Astronomical Tide (HAT) + Chart Datum at the mooring location
e Minimum Water Depth = Lowest Astronomical Tide (LAT) + Chart Datum at the mooring location

Note: Other environmental factors can also increase the water depth, such as pressure, wind, and storm
surges. Thisinformation can usually be found in the same sources as the HAT and LAT.

Q3: What is the predominant water direction flow and peak strength of the water flow?

A good starting point is to contact harbour authorities if the proposed mooring location is within or near their
jurisdiction. Alternatively contact any existing non-AMS mooring users or boat owners anchoring at the
proposed locations to ascertain what they know about the tides strength.

Other information can be found from public sources such as:
e Tidaldiamond on a nautical chart
e Tidal Stream Atlas
e |Local Notices to Mariners (e.g., Local Notice to Mariners No. 05 of 2025 | Cowes Harbour)
e Harbour Authority website

These will provide some guidance although in many cases, particularly for bays and intertidal sites there will be
no exact tidal flow information. Where more in depth current or tidal calculations are needed, commercial
modelling can be used. This should be commissioned through a marine consultant.

Page 9 of 48


https://www.cowes.co.uk/lntm/local-notice-to-mariners-no-05-of-2025/

Document AMS Options for the Solent

Issue Version 01/26

Y= SUBSEA
Andrew Hunt / Ed Walker - ABCS

Prepared by

Q4: Who owns the seabed or access to it where you want to put your AMS systems and are there any
special designations?

In this regard, an AMS is no different from a conventional mooring; ownership and permission at the
installation site is required to install either system. The Crown Estate manage and lease the seabed below the
HW mark. In some cases, the seabed is given as a freehold to certain organisations and entities. You will need
to ensure you have the landowners permission to install the AMS.

The Marine and Coastal Access Act of 2009 established the Marine Management Organisation to set up and
manage a licensing system. The area you wish to put your AMS system may well fall within a Marine Protected
Area.

Types of Marine Protected Areas in the Solent:

e Marine Conservation Zone (MCZ) - Bembridge, Yarmouth to Cowes, The Needles

e Special Area of Conservation (SAC) - Solent Maritime and South Wight Maritime

e Special Protection Area (SPA) - Solent and Dorset Coast, Chichester and Langstone Harbours,
Portsmouth Harbour, Solent and Southampton Water

e Sites of Special Scientific Interest (SSSIs) - multiple which underpin the designations listed above

You can find out which areas apply from the online tool MPA Mapper at https://jncc.gov.uk/mpa-mapper/. For
the Solent, Solent Seascape - State of Nature Data Explorer is available.

If your activity is in or next to a site of special scientific interest (SSSI), you may need consent from Natural
England. See Make a marine licence application - GOV.UK. A Statutory Harbour Authority is responsible for
considering whether operations are likely to disturb or damage the features of the SSSI.

Depending then on your role as the mooring owner you may require an MMO (Marine Management
Organisation) licence to place the mooring. Replacement of an existing mooring rode system (mooring riser)
with an Advanced Mooring rode system (mooring riser) to an existing anchor block or existing helical screw
anchor may require a marine licence. Marine licence requirements are considered on a case-by-case basis. To
understand the type of licence, if any, required (Standard, Self-service, Exemption), please visit: Check if you
need a marine licence - MCMS Self Service or contact marine.consents@marinemanagement.org.uk.

More information on license requirements can be found here: GOV.UK - Get permission for marine work

A marine consultant can aid you with this process if required.

Most Harbour Authorities have certain exemptions from Marine Licensing requirements so they can lay
moorings within their jurisdictional areas. However, you should consult relevant harbour legislation first. A
Statutory Harbour Authority as a competent authority is responsible for all environmental assessments
required as set out by the relevant legislation, e.g. Habitats Regulations (2017), Marine and Coastal Access Act
(2009) and Wildlife and Countryside Act (1981). Therefore, harbour authorities have a duty to ensure that there
is no detrimental effect on a protected species or habitat.

Further guidance can be found in TIN222 Edition 1 Advanced Mooring Systems (AMS): LIFE Recreation
ReMEDIES: Lessons learned and good practice - TIN222
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Figure 10 - Special designation sites in the Solent: Credit The Common Space, Isle of Wight

Q5: What is the weather and sea state conditions?
Published data for the wider Isle of Wight / Solent gathered via stakeholder surveys is listed below (Morek
Engineering Ltd, 2022).

Depths: Tidal Range: Sheltered wind Sig. Tidal current:
0.5t02.8m 3.5m direction: W/SW/E/SE | 2m/s (TBC)

Principal Ebb and flow Summer wave Annual Extreme Wave | Most common wave
direction: N (Ebb), S height/period: 0.9m @ height/period: 1.5m @ | direction: W

(Flood) 6s 6s

A useful source of free weather reports and sea conditions is available from the SolentMet Support Group.
https://www.solentmet.org.uk/. This has archive information as well as live stream weather information wind
speed and direction, tidal height and barometric pressure.
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Q6: What are the seabed conditions?
We need to know this as it will determine what type of anchor can be used and its likely holding capacity.

If the seabed is solid or mostly rock, then a HSA will not be a viable solution. Fortunately, most of the Solent
seabed that is suitable for moorings is made up of sand and mud with very little rock.

If the location is suitable for the installation of a HSA, then the seabed needs to be strong enough for the loads
imposed by the mooring. Although it is possible to calculate the load holding capacity of a HSA, determining
accurate geotechnical parameters would be ideally required and, for most projects, this will be cost prohibitive
to obtain.

So, more practical solutions need to be adopted which involve building in safety factors to mitigate the risk of
the unknown.

In the first instance, a quick desktop investigation can give an indication. Nautical charts give descriptions of
the seabed conditions e.g. S for Sand, R for Rock, M for mud. These should be treated with caution however,
as they describe the area not exact location. It does not guarantee a HSA is suitable for the exact location of a
mooring and may require an adjustment, which can be only a matter of metres.

There are also some free online resources that can be accessed such as EMODnet Map Viewer. See Annex 3:
EMODnet Solent Map for example information available.

If the site is intertidal, it is likely that you can take photographs and undertake some basic field tests to
establish suitability. If there is any doubt you should engage a marine consultant.

For subtidal sites, the adjacent beach at LW might provide the most accessible site for basic field tests as a
proxy.

In all cases, where suitability cannot be established through qualitative means, test installations can be
performed by a contractor to validate suitability and potential holding power.

Q7: Are there any hazards or obstructions on the seabed?

We are typically considering man-made objects either on the surface of the seabed or buried. These could be
such things as discarded or abandoned moorings chains and weights, wreckage or even unexploded ordnance
that may need to be safely removed or avoided.

It could also be the case that there is infrastructure such as pipelines, outfall pipelines or cabling that will need
to be avoided.

Knowing exactly where buried objects are, is especially important to know for installing screw anchor piles, as
these intentionally penetrate the seabed to a depth of almost 2m for the typical standard anchors but could be
longer.

Additional specialist desktop studies and site surveys (see Figure 11) may therefore be required to confirm

presence and location of objects and or infrastructure to ensure appropriate mitigations are put in place e.g.,
remove or avoid.
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Figure 11 — Magnetometer survey to detect buried ferrous objects Credit: Andrew Hunt, VSEL
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Q8: What are you mooring, and what load does this apply to the mooring?

How many, and what type of vessel, will be a key input in the overall design of a mooring layout, so you can use
limited space efficiently and wisely.

You will need to know how long you would like to moor the vessel or marker buoy, for example for a 3-month
sailing season deployment in the summer versus year-round will impact other design decisions. Longer
deployments should factor in increased loading likely to be seen in the winter months and the higher wear.

The load applied to the mooring system is a function of both vessel, mooring buoy size and combined effects of
environmental conditions. For example, the load applied in the same environmental conditions by an 8.5m
yacht to a mooring line is likely to be different to an 8.5m long motorboat due to the different hull form and
windage of the vessels.

Previous work (Morek Engineering Ltd, 2022) has estimated loads for a large and small yacht, and a large and
small motor launch. Itis important to note that these are the outputs of a computer model with specific inputs
and should be used as guidance only. Uncertainty can be managed with the application of safety factors
and/or more detailed modelling work.

If you are unsure of how to go about ascertaining the load required for the mooring, then you can always try
asking other mooring holders in the area who have similar sized vessels. Alternatively, you could look to
engage a marine consultant to help you fill in the blanks and guide you through the process. As the Solent has
such a wide range of vessels and mooring locations, finding another owner with a similar vessel should be the
easiest option and the cheapest.

Alternatively, if you are replacing an existing clump weight system with an AMS and/or HSA as part of this, a
simple calculation can be used to ensure the mooring anchor is spec’d correctly. Risers working loads can be
compared like for like.

Q9: What is the desired life of the AMS and your maintenance strategy?

AlWLAMS components will be subject to wear and tear from exposure to the marine environment and normal
operations. Other factors that can affect the life expectancy can be damage and misuse by both owner and / or
third parties.

The design life is usually stipulated by the manufacturers of the AMS system and/or components. Local
knowledge and experience on how often moorings are damaged or fail are helpful in establishing the frequency
of potential unplanned maintenance. Be mindful that mooring systems may historically fail because they have
not been properly maintained; hence the need for planned maintenance.

If you plan to recover your mooring seasonally then your maintenance strategy will be different to that of a
permanently laid mooring. Where the system is recovered annually all components can be easily checked,
washed and stored safely for the winter period. Permanently laid moorings will require on-site inspections and
maybe require contractor assistance for services such as divers.

HSA’s cannot be removed easily once installed so inspection must be done via diver or in person where they
are installed intertidally. Manufacturers guidance will stipulate the suggested frequency but typically would be
annually.

The inspection regime of all other components such as chain, shackles etc. will be dependent on
manufacturers guidance and environmental conditions. Effects such as charge tidal flow can considerably

increase wear on components to a point where they will need replacing annually. This wear rate can also
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change at different water depths. Local authority and contractor knowledge is the best source of information
for this.

A list of Solent based contractors is contained in this document to aid you in sourcing suitable assistance if
required.

Besides the best practice and technical reasons for undertaking periodic inspection and maintenance, other
factors such as insurance policies will stipulate criteria to ensure the moorings remain fit for purpose. You
should consult your terms and conditions held with clubs and insurers to ascertain these.

Financial considerations should also be obtained and allocated before any system is installed. Whilst it may
not be possible to get exact figures before install, an accurate budget can and should be decided. Larger
organisations and Harbour Authorities are likely to already have maintenance systems in place, so itis justa
case of re-calculating costs for existing moorings. Smaller organisations and individuals may need to establish
a maintenance system from scratch, which can be a harder process.

Consideration should be given to collating maintenance between multiple parties, if possible, as this can
provide considerable cost savings for both contractor and equipment costs. Where a contractor can be
utilised for multiple jobs, this avoids having to pay multiple mobilisation costs and dilutes the day rate
charged. Equipment can be bought in bulk which generally means a lower per component cost and shared
delivery charge.

Q10: Who will own the AMS once they have been installed and what risks need insurance and by whom?

It is important to be clear about who owns the AMS once installed and what risks you need to consider
insuring.

A key risk for any mooring system is a failure such that the vessel or mooring buoy drifts off and becomes a
navigational hazard, stranded, wrecks on shore or damages other vessels.

Should this happen an insurance provider may want evidence that the system was designed, installed and
maintained correctly before paying out any claims. Where this cannot be provided, they may well refute the
claim, and the owner will become responsible for all costs. These costs can very quickly escalate where
material damage and pollution are involved.
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Langstone Harbour Board (LHB) have recognised the pressure that moorings, specifically intertidal, put on the
protected features of the site. To alleviate this pressure as much as possible, the decision was made to install
atrial set of AIMS (Advanced Intertidal Mooring Systems). The hope is that there will be a natural recovery of
the previous mooring locations. There is certainly potential for future AIMS project development within
Langstone Harbour, specifically in the Sinah seagrass bed.

Ultimately, Harbour Authorities can direct vessel traffic but also have a duty to do so safely and in an
environmentally conscious manner —whether this be creating mooring exclusion areas within seagrass beds,
orinstalling alternative mooring arrangement systems.

The fore / aft mooring arrangement at the Eastney Lake site utilised helical screw anchors and a mooring
configuring that minimises impact to the seabed. Old moorings and discarded moorings will be cleared from
the site.

Q1: Where do you want the AMS systems?
An array of 20 trot moorings is required in an array 100 x 20 m. Google Earth was used to determine the latitude

and longitude for the corner and to draw the white polygon. The geographic coordinate system for Google Earth
is WGS 84.

rtsmouth Lifeboat

SW Corner
Latitude
Z i 50°47.651'N
SE (curvediaip) Longitude | > % .
001°01.832'W , ; e S 5

~ g

Figure 12: Use of Google Maps to identify the area and posifion desired mooring points Credit: ABCS

Page 16 of 48



Document AMS Options for the Solent

Issue Version 01/26

Y= SUBSEA
Prepared by Andrew Hunt / Ed Walker - ABCS

Q2: What are the maximum and minimum water depths?

LHB use the tides published in their harbour guide, which come from UKHO. They also have Port Log which
overlays actual data with the UKHO predicted tide, as observed from their gauge at the Hayling Pontoon (by
their office). There is no specific data from within the Eastney Lake area. It is possible to get historical data
through Port Log. The HAT is 5.2m and the LAT is 0.2m. Storm surge data for nearby Portsmouth is about 0.8m.

Q3: What is the predominant water direction flow and peak strength of the water flow?

The two tidal diamonds on the chart are on the other side of the Eastney spit and so unfortunately there are no
relevant tidal diamonds and flow data nearby for data. However, the site is tucked away very close to the shore
and sheltered by the Eastney spit. Tidal flow is expected to be negligible. Computer models do exist for the
area which could be adapted to provide tidal predictions in the basin (Application of Solent Hydrodynamic
Model to Study Dispersion of Oyster Larvae, E-coli and Plastic Waste, 2026)

5

| ® 0066 Langstone Harbour = [m] >
50°48'N 1°01'W 29012026 08:50 3.9m Zone +0000
Daylight
0.0Hours v

saving

& Graph &) Hwiw B Heights B4 Levels T Local [ Clearanc ¢

Tide Levels are calculated by measuring high and low water levels over a long
time. They are not necessarily available for all ports.

Low water levels may not be available if the drying height is above the low water
level.

0066 Langstone Harbour is a Secondary Harmonic port ~

The tide type is Semi-Diurnal.

HAT 54m

MHWS | 48 m

MHWHM | 39 m

MSL 283m

MLWN | 1.9m

MLWS | 08m

| LAT  |01m ™

Predicted heights are in metres above Chart Datum  Change

Figure 13 - Langstone Harbour tide height predictions - Credit: Admiralty TotalTide
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Q4: Who owns the seabed or access to it where you want to put your AMS systems and are there any
special environmental designations?

A region of Eastney Lake, Langstone Harbour, is leased from Portsmouth City Council, by Langstone Harbour
Board, for the provision of moorings and LHB have mooring licencing rights on that land. Beach access is on
foot from the north and south of the University of Portsmouth Institute of Marine Science buildings.

A basic Habitat Regulations Assessment (HRA) was conducted in accordance with the requirements of the The
Conservation of Habitats and Species Regulations 2017, which determined the project would have no Likely
Significant Effect on the qualifying features of on the site. The project area is within in a highly designated area:
Chichester and Langstone Harbours Special Protection Area is designated for a variety of birds, Solent
Maritime Special Area of Conservation for estuarine habitats including seagrass and Langstone Harbour is also
a Site of Special Scientific Interest (Figure 14).

As a Statutory Harbour Authority, LHB have an exemption under the Marine and Coastal Access Act 2009 for
the provision of mooring infrastructure, so a marine licence to establish the AMS was not required.

AMS are chosen to minimise environmental footprint and damage to surrounding seabed. LHB had the
responsibility to undertake a HRA, but no additional licensing is required by LHB to lay moorings. The condition
of the area for habitat and wildlife would be improved by providing environmentally sympathetic mooring
solutions and removing harmful chain and scour mooring arrangements.

QJNCC MPA Mapper help  Access data in GIS UK MPA Datasets  Contact us

" K = :7: o T 3 P
ALL LAYERS : > \=s = X FEATURE INFO l
N Ty { : csarvabon a componants

Soecial Protection Aress with marre Corponents

T~ Chichester and Langstone Harbours

Figure 14 - INCC MPA Mapper identification of designated areas
Note: INCC accepts no liability for the use of this data
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Q6: What is the weather and sea state conditions? Q7: What are the seabed conditions?

The selected site is very sheltered, especially from the A site investigation was completed at the edges of

south and the east. The greatest fetch is to the north, the site when the seabed (a mix of sand, gravel and
but this is largely drying mudflats (M), drying height shell) was the firmest and soft silt layer was at its
3.6m to the north and 4m to the west, (locally 2.2m), thinnest. Further out, the silt layer increases. As

water is shallow and so even in strong northerly winds  part of this, technicians installed and removed a
the wave height would be small (expected to be under  2m long soil probe by hand to the required depth

0.5m) ) with some effort. This field test confirmed that at
M 36 :: A _ that location the standard 2m HSA pile should be
; _ e = | A installed to full depth using standard equipment
l‘ and would provide good holding capacity.
|
Fl
/

N A "
. ) . . . ~ L
Figure 15: Admiralty chart extract © Crown Copyright and/or database Figure 16 -Site investigation field testing, assessing depth and
rights. Reproduced by permission of HMNAO, The Keeper of public reports stiffness of seabed conditions for using HSA (Credit:
and the UK Hydrographic Office (https://copyright.ukho.gov.uk/. Not to be
o ABCSubsea)
used for navigation.

Q7: Are there any hazards or obstructions on the seabed?
The area is littered with old moorings and so it is likely that there will be some old, buried chains and anchors.
Whilst there is some flexibility in the exact locations of the anchors, if a substantial obstruction is found this

could detrimentally interfere with the mooring installation plan.

A site-specific Unexploded Ordinance (UXQO) risk assessment was conducted by specialist subcontractors, and
a magnetometer survey was conducted to locate ferrous objects (including potential UXO).

As a result of this work the UXO risk was established as low and some of the mooring positions adjusted to
avoid buried ferrous objects prior to installation of the helical screw anchors.
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Q8: What are you mooring and what load does this apply to the mooring?

Expected vessels range from 16 to 28 foot (5 to 8.5metres) long and a maximum weight of 4 to 5 tonne butin
general they are much lighter than that. Exact mooring loads are not known.

Q9: What is the desired life of the AMS and your maintenance strategy?

The desired lifespan of the project is 25 years. The moorings will be licenced to customers on an annual basis.
There is a mixture of vessels being taken out of the water over the winter months for maintenance, and others
left on moorings. Generally, in this area, the boats tend to just stay on the water so LHB would expect that to be
the norm.

Maintenance is planned to be conducted at LW. All the moorings should be accessible by foot so they can be
monitored regularly, albeit taking due care not to get stuck in the estuarine mud.

Q10: Who will own the AMS once they have been installed and what risks need insurance and by whom?

Langstone Harbour Board will own the AMS. Vessels that are licensed on the mooring will not take ownership
but hold occupancy.

Langston Harbour Mooring Terms and Conditions require every vessel ‘take out a policy of insurance in respect
of the indemnity under Clause 6 in a sum of not less than TWO MILLION POUNDS (£2,000,000) and to produce
the certificate of insurance upon demand.’ The policy states “The Licensee should obtain insurance against
third party claims for at least the minimum sum recommended from time to time by the leading Marine
Insurers, as well as any other indemnity that the Board may require.”
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Design Input Summary

Once you have worked through the questions and have a good idea of the design inputs, it may be helpful to
summarise the information in bullet point/table form. This information will be required by most suppliers of
AMS systems to help them design the correct solution and provide the right components. The form below has
been populated with our worked example. If information is not known, then simply state that rather than
guess. This way, gaps in knowledge information are clearly identified for further research.

1. Contact information

Name The Harbour Master
Organisation Langstone Harbour Board
Contact email

Contact phone number

2. Site Location

Grid reference of site (latitude/longitude) 5047.651N 001 01.832W (bottom SE corner).

Desired mooring plan if available See Figure 12: Use of Google Maps to identify the area and position desired
(attached map if you have one) mooring points

Access to site (By boat, from the shore at LW) On foot from the bus turning circle. Off-road parking available.

3. Tidal Height at the site

Depth at chart datum at the site in metres Intertidal. Locally 2.2m above chart datum
Lowest Astronomical Tide (LAT) in metres 0.1m

Highest Astronomical Tide (HAT) in metres 5.4m

4. Tidal Currents at the site

There are no relevant tidal diamonds and flow data nearby for
data. The site is tucked away close to the shore and sheltered by
Maximum expected tidal current (metres per second) | the Eastney spit. Tidal flow is expected to be negligible.

Principle ebb direction to (0 to 359 degrees) Not known but expect it to be parallel to the shore (N/S)
Principle flood direction to (0 to 359 degrees) Not known but expect it to be parallel to the shore (N/S)

5. Wind conditions at the site

The greatest fetch is to the north but as this is largely drying
Most exposed wind direction from (0 to 359 degrees) mudflats (m) drying height 3.6m.

Fetch in exposed wind direction in kilometres 1km

Most sheltered wind direction from (0 to 359 degrees) | From the east

Fetch in sheltered wind direction in kilometres 0km -site is on the beach at LW
Maximum wind speed at site (knots) Not known.

6. Wave conditions

Summer wave height Local observations, expected to be small, less than 0.5m
Summer wave period Not known but described as chop.

Annual extreme wave height in metres Local observations expected to be small, less than 0.5m
Annual wave period in seconds Not known date described as chop

Most common wave direction (0 to 359 degrees) Not known.
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Largest yacht length in metres

Expected vessel range from 16 to 28 foot (5 to 8.5m) long

Largest yacht weight in metric tonnes

A maximum weight of 4-5tonne

Largest motorboat length in metres

Expected vessel range from 16 to 28 foot (5 to 8.5m) long

Largest motorboat weight in metric tonnes A maximum weight of 4-5tonne
Mooring Buoy Small buoy with mooring hook-on top for ease of mooring
Marker / Navigation Buoy Not required

8. Seabed / Seashore conditions

Please tick all that apply
Solidrock | | Boulders | [ Cobbles Gravel | x| sandy | x| Clay/silt X
How firm is seabed? | Firm: safe to walk on Soft not safe to walk on \ | Mixed: firm / softareas | X
Tidal nature Always submerged Intertidal — completely dries and submerges X
Access Easy access from road and across beach, no boat required
Photograph? | See Figure 11 Site investigation
Other info: ABCS have conducted site surveys

9. Installation and Maintenance Strategy

Desired design life of project

The desired lifespan of the project is 25 years. The moorings will be offered on an
annual basis, inspected annually and maintained every three years (TBC).

Expected usage

Year round \ X | Seasonal from \ to \

Comments on expected usage

There is a mixture of vessels being taken out of the water over the winter months for
maintenance, and just getting left in the water. Generally, in this area, the boats tend to
just stay on the water so LHB would expect that to be the norm

Maintenance strategy

Maintenance is planned to be conducted at LW. All the moorings should be accessible
by foot so they can be monitored regularly, albeit taking due care not to get stuck in the
estuarine mud.

10. Ownership and insurance

Who will own the AMS systems once installed? Langstone Harbour Board

What is the desired design life of the AMS? 25 years

/ maintain the AMS systems?

If applicable, what vessels can you contract to install | /ntertigal so no vessels required but harbour authority does have

RIB capability, a moorings barge, and a RV.

be used?

What months of the year do you expect the AMS to

All year round but particularly busy during summer months.
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This section discusses design requirement considerations from the seabed up to the surface. Figure 24
illustrates the flow of decisions to determine the most appropriate solution.

Anchors

Key parameters for the design of any mooring system are ‘what are the seabed conditions?’ and ‘what is the
load it must resist?’.

Helical Screw Anchors

These can be very structurally efficient giving thema = e
much larger vertical anchor capacity than the typical ®
concrete / steel mooring blocks. However, if the S%‘%\
seabed is very soft then the theoretical capacity will B \\\
clearly be less and a clump weight may need to be \\\/O
considered. \*\\\\\

N | YA
In addition to the low footprint area that HSAs k‘?\.\\\_‘
possess (see Figure 9), another advantage of a HSA ‘\\;/3
is that at the end of their life they can also be simply Yl
unscrewed out of the ground, thus minimising .
impact to the seabed. S () e s

Piles can be galvanised to minimise the effects of
corrosion and extend their life. Most of the anchor is
in the seabed, so it achieves a degree of additional
protection from the surrounding seabed.

Figure 15 - Example 2m long HSA with swivel termination

A variety of mooring termination sections can be fitted. These are expected to remain exposed above the

mudline on the top of the anchor, but can be unbolted and replaced if required. They can be galvanised to
extend the lifespan.

Steel Sinkers / Clump weights

Steel being denser than concrete, offers a more compact clump weight solution, losing less effective weight in
the water and with a reduced footprint, impact the seabed less. Recycled train wheels weighing from 200kg
upwards are often used; the one in Figure 19 being installed weighs approximately 380kg in air. Purpose-built
cast-iron sinkers are available in a range of sizes (typically 500kg through to 5000kg) (Figure 18).

Figure 16 - Cast iron sinkers (Photo courtesy of EYE Marine) ‘ Figure 17 - Train wheel sinker (Photo courtesy of EYE Marine)
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Granite blocks

Although not currently in the Solent, granite block sinkers are used locally in Cornwall and could be an
alternative option that is also slightly denser than standard concrete, thereby also having a slightly reduced
footprint.

Concrete sinkers

Concrete sinkers are commercially available in a range of sizes. Their density can be increased with the
addition of steel or high-density aggregate material so that the size to weight ratio is improved, i.e. more weight
for a particular size which in turn minimises footprint and ecological impact.

Some harbours manufacture their own sinkers from a combination of old steel chain mixed with concrete.

Figure 18 - Locally constructed concrete clumps / sinker Andy Figure 19 -Concrete sinker (Photo courtesy of EYE Marine)
Hunt, VSEL/Langstone Harbour)

Some concrete clumps are more environmentally friendly than others. By using a combination of recycled low
carbon aggregate and applying nature friendly textures to the surfaces to attract marine life, the clumps can
serve a duplicate role as an artificial reef.

Habitat sensitive surfaces can be either retrofitted to standard sinkers or moulded into clumps during
construction. Crushed shells can form part of the composition of the concrete to better attract marine life.

Figure 20 - Range of retrofittable nature sensitive structures: Figure 21 - Reefcbe — Credit: ARC Marine
Credit Artecology, Isle of Wight
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However, artificial structures can also attract invasive non-native species as well as native. So, enhancements
of artificial materials that target attraction of predominantly native communities is key. The more natural a
structure can be made, the more likely it will build up a native climax community that should restrict invasive

species moving in.
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Estimation of loading

Mooring line loads are a function of vessel size (above and below water), shape, weight and its distribution and
orientation of the vessel to the prevailing metocean condition (wind strength, wave height and period, strength
of the tidal flow, water depth) coupled with the elasticity or springiness of the mooring system. The less
elasticity there is, the higher the loading will be for a given set of conditions.

Earlier work (Morek Engineering Ltd, 2022) estimated some loading for a typical large and smallyacht and a
typical large and small motor cruiser (Figure 25) for both connectional mooring and some advanced mooring

system design.

e Benign conditions were defined as wave height 0.5m. current speed 0.2 kts and wind speed Force 3 (10
kts)

e Energetic conditions were defined as wave height 1.0m, current speed 1 kts and wind speed F8 (37 kts).

The work presented mooring loads in graphical form and so it is possible to get a rough idea of what loads you
might expect for a given design, vessel and metocean condition.

For example, mooring loads for a conventional mooring were calculated as being up to circa 690kg were
predicted in benign conditions and1500kg in energetic conditions were predicted.

The modelling work also showed that for some AMS systems, anchor load at the anchor may be generally
higher and more vertically inclined than for a conventional mooring but the cleat load at the vessel for an AMS

should be less.

However, given the number of variables involved in the design of an AMS it is important to undertake a proper
engineering analysis to determine mooring loads and a suitable marine consultant engaged to do this work.

\ SCALE (M):

0 5 10

Figure 23 - Typical vessels modelled in previous work (Source: (Morek Engineering Ltd, 2022)
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Risers

Risers are used to connect the mooring buoy to the mooring anchor. Traditionalrisers can be constructed of
rope or chain. Most harbour type moorings commonly constructed of chain which use a slack, transitional or
taut mode, whilst yacht clubs and smaller mooring holders tend to use rope.

Chain moorings used in transitional or slack mode will lay on the seabed either throughout the entire tidal
cycle or when the tide height or environmental condition cause the chain to become slack. The effect from the
chain ranging around on the seabed is called ‘scouring’. It is this effect that causes damage to the surrounding
bed and marine habitats such as seagrass etc.

To stop this ‘scouring’ effect, an AMS is designed to ensure the riser remains off the seabed at all states of the
tide and environmental conditions. To achieve this, various methods can be used to either modify existing
risers or to install new purpose made ones.

Types

Chain

A traditional method for a mooring riser used for all sizes of vessels. Depending on size, chain risers can
require additional resources to install and can be expensive to purchase. However, chain can be specified to
allow custom safety factors and long-Llife cycles. It can quite easily be applied to an AMS by ‘floating’ the main
part of the riser with buoys e.g. ‘Stirling’ type mooring. This technique ensures the body of the riser does not
scour the seabed when not fully extended. They are notideal for drying moorings as the chain can heavily
scour the seabed in the period just before and just after the drying time.

Rope

As with chain, rope has been used in traditional moorings for many years. Itis used for smaller vessels and by
privately owned moorings due to its easy purchasing and installation. As long as the rope has a specific gravity
of less than 1 then it will float and stay off the seabed when not fully stretched. If the mooringis located in an
intertidal area, then the rope provides a small lighter footprint that reduces the damage to the seabed (See
Figure 26).

Elasticated
Elasticated risers are used for mooring vessels, pontoons and other structures. They rely on being taut all the
time and then stretching out due to drag forces and tidal changes. Elasticated risers are not really suitable for

intertidal / drying moorings as they will cause damage to the seabed when landing. They generally have a
minimum depth needed to operate effectively and are therefore not suitable for all mooring locations.
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While assessing the type of AMS riser needed, the list below should be considered:

N> k~ON =

Cost

Types of AMS Riser

Depth of water at the mooring site and whether it will be a drying mooring
Seabed conditions at the site
Loads imposed on the mooring due to wind, wave, and current
Local conditions that cause wear and corrosion to the mooring
Type of buoy required

Available servicing facilities
Required life cycle of the mooring

There are currently six known AMS risers (used as both boat moorings and markers) in use in the UK:

<1

Name Manufacturer Type Material Location
EcoMoor EcoCoast Elasticated Synthetic Polymer |Studland Bay
Hazelett Studland Bay
Conservation Elastic | Hazelett Elasticated Synthetic Polymer |Notyetdeployedin
Mooring System Solent

Hybrid buoyed
Mermaid K Seaflex &Blue Elasticated chain and synthetic |Seaview, Isle of Wight

Parameters

polymer

Standard Rope Various Rope / Elasticated Rope with density of | Langstone Harbour

Cowes Harbour

Safemoor

EOM Offshore LLC

Elasticated

Synthetic Polymer
and Stainless Steel

Not yet deployed in
Solent but trialled in
North Wales

Seaflex

Seaflex

Elasticated

Synthetic Polymer

Yarmouth (early trial)
Installed in Cawsand
Bay, Plymouth

‘Stirling’ type

Various

Chain

Buoyed Chain

Osborne Bay
Yarmouth
Cowes Harbour

Table 2 - Riser - Types
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Selection
Using the list of considerations above, you may end up with more than one
AMS riser suitable for your application.

Table 3 will help narrow down the options available to the mooring
location.

The list can then be further analysed against installation requirements,
cost, and maintenance requirements.

The riser manufacturer should also be consulted to ensure the correct
model and specifications are suitable and available.

Figure 26 —Rope risers secured to HSAs for intertidal AMS in Langstone Harbour
(Credit: Ed Walker, UKMC)

. Safety . Min / Max
Name Application Factor* Max loading Length
EcoMoor All locations Various 4,10 or 20t None
Haze}ett Coqsewatlon Where Tidal Range < Water User defined 35t 2.5m/
Elastic Mooring System Depth None
. . 1.5m/
Mermaid K All locations 3 Currently 20m vessel none
Standard Rope All locat|on's but be§t User specific User specific None
suited for drying moorings
Seaflex All locations 3 Currently 20m vessel | LAT/ None
‘Qriclin g’ . o 1.0m/
Stirling’ type Water depth >1.0m User specific User specific None

Table 3 - Riser - Selection

*The safety factor is a margin built into a mooring design to ensure it remains safe and useable under
unexpected, or mis-predicted loads, material anomalies, operating conditions or miss use. The larger the
safety factor the larger the margin against these factors.

Case Study 1 continued:

The work carried out in Langstone Harbour is intertidal and therefore the rode will rest on the seabed when
the tide is out, the aim is to have a system that will leave minimal impact on the seabed.

A mooring buoy secured with a standard rope is a practical and cost-effective solution.
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Buoys

Buoys have a minimal environmental impact unless on drying mooring. Where a mooring dries out, the buoy
will sit on the seabed, and therefore it needs to have as small a footprint as possible. In the case of a
constantly floating mooring the only effect a buoy will have is the drag on the riser.

The drag load of the buoy must be built into the loading calculation for the riser. Cylindrical buoys tend to have
a higher drag coefficient than a spherical shape. An additional consideration over a traditional mooring is the
floatation of the buoy itself. As an AMSrriser is designed to be buoyant, this directly impacts the force pulling
down on the buoy. As this force is reduced, the buoy can have too much buoyancy and ‘fall’ over. To mitigate
this, additional weight can be added to the bottom of the structure, by way of clamp weights or large gauge
chain attached to the connecting shackle (Figure 27).

Figure 27 - Buoys - Buoyancy Compensation (ABCSubsea)

Drying Mooring

In the case of a drying mooring, it is preferable to use a flat bottom buoy (Figure 28). This ensures the buoy
does not roll / move around during the period either side of LW. The theory being that a flat-bottomed buoy will
sit on the seabed and stay in place and not roll around with the movement of the tide or wind. This reduction in
movement will ensure the seabed remains as unimpacted as possible.

Chain should also be avoided for intertidal moorings. It can snag seagrass and seaweed between the links as
they move relative to one another, as well as dragging and pounding the seabed as the mooring responds to
environmental conditions.

Figure 28 - Buoys - Drying Mooring Buoy (ABCSubsea)

A key constraint on the installation and maintenance of any mooring system is the equipment available to
install them locally. You need both the appropriate tool, and access to that tool in the right location and at the
right time. Before installing a system, you also need to have determined the recovery method - not only
decommissioning but, if applicable, for maintaining them.

This section discusses various aspects of installation, monitoring and maintenance and decommissioning.
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Worked example for an intertidal area:

overboard.

release of the load without the need to deploy divers.

lifting hook.

To install a 1 tonne sinker in an intertidal area without heavy vehicular beach access, you would need a
vessel fitted with a crane with a lifting capability of 1 tonne at the required outreach to lift the weight

Also, the lifting winch would need to be capable of lowering the sinker to the seabed pre-rigged to enable the

Naturally, there must be sufficient tidal heights for safe navigable vessel access.

For maintenance, you can wait for the tide to go and walk out if safe to do to conduct an inspection. The
worst-case recovery scenario (assuming you could not use the mooring line) would be to attach a correctly
rated lifting strop at lower water that could be recovered by a boat hook at HW and connected to the vessel

AMS systems with sinkers

Harbour Authorities are not new to installing mooring systems. They may have their own vessels or those of
local marine contractors to install, maintain and decommission existing sinker systems with conventional

chain mooring.

As arule, the same equipment used to install a conventional mooring should be capable of an AMS system. For
example, if the crane on a local vessel can lift and install a 1 t sinker then it should be capable of launching a
Mooring Installation Tool (weight circa 250kg) to install a standard 2m long HSA (Figure 31).

That said, there will be extra considerations to ensure that AMS systems, particularly those using synthetic
mooring lines are not damaged by the installation and recovery processes. For example, over-tensioning or

snagging and damage to fibres.
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AMS systems using Helical Screw Anchors

HSA are very structurally efficient compared to a concrete or steel sinker of equivalent holding capacity. For
example, a typical 2m long HSA weighs about 30kg but could resist a load of up to 15 tonnes (500 times its own

weight).

The light weight of the HSA therefore adds more options to installation of AMS systems by making the logistics
of deploying an anchor of significant holding capacity much easier, particularly for intertidal areas where

vessel and machine access is difficult.

Case Study 1 continued:

torque tool from the beach.

Forinstalling an HSA in an intertidal area, rather than clump weights, provided that area is accessible on foot
(albeit with appropriate PPE and safe systems of work), an AMS mooring could be installed by a man portable

The HSA and installation equipment can be transported to the beach in a suitable trailer and mobilised by a
couple of technicians (Option C in Figure 24) instead of from a vessel, thus saving on vessel costs.

Where installation on land or very shallow water is not possible, other options are available.
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Divers can be used to operate a marine version of the same portable torque head equipment as used on
land. However, this will require a Health and Safety Executive (HSE) compliant surface supplied diving
team (five-man team minimum) due to the nature of the work using hydraulic equipment.

However, installation tools are available to eliminate the need for divers for installation and increase rate of
installation and to enable access to water that is too shallow for normal work boats.

The options currently available are shown in Figure 24 and 32.
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Platform for very shallow
B water (wading depth to
1.5m approx.)

Other uses for HSA

|
l 1

Survey Equipment ﬁ/\

O
|
Mounting

Man portable
/ Biogenic / C torque head

Reef module [ Intertidal (and diver)
i Standard 60R x 2m
2 . long screw anchor with
J g . ' i I f mooring swivel
Mooring Installation Tool (MIT) e Standard 60R x 2m
A for deeper and tidal waters (water long screw anchor - 2 bolt
speed > 0.5knots L hole interface configurable

Figure 24 Various options for installing helical screw anchor piles — Courtesy of ABC Subsea.

Figure 25 -Installation of AMS system using ABC Subsea Option A rig in Osborne Bay (diver-less): Credt Rebel Marine
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Like conventional mooring systems, AMS need to be monitored and maintained to ensure that they are not
compromised in some way that would lead them to fail.

Best practice is currently to undertake an annual visual inspection, especially if a vessel is secured to the
mooring rather than solely to a marker buoy. Insurance companies may also require the mooring system to
pass an annual inspection for the policy to be valid. For example, a private individual may have more onerous
inspection requirements than a harbour authority for example. Depending on a range of factors, inspection
periods might be able to be extended but this should be documented and agreed with insurers. As different
insurers require different things it is essential to check your insurance policy conditions.

The below table outlines typical inspection, assuming that a diver is required. If a diver is not required and the
system is being completely removed from the water, then inspection can be undertaken on the surface and, in

practice, more resembles a ‘decommissioning’ process.

Table 4 - Typical inspection criteria —assuming a diving operation is required

Item Activity

Sinker Scrape/brush off excess marine growth around attachment point for the
mooring attachment.

Helical screw anchor Scrape/brush off excess marine growth around attachment point for the

mooring attachment if present. Verify mooring line attachment shackles are
still secure (mousing wire in place), measure wear on chain and attachments
to check it is within acceptable limits. Verify HSA still properly embedded in
seabed (i.e., swivel just above seabed). Check anodes if fitted and replace if
worn.

Chain The mooring chain should not be loaded so that the diver is able to rotate
chain links and inspect most likely and highest wear points. The presence of
notching indicates wear is occurring and likely accelerating. Unlike
conventional mooring systems where the peak wear is on the chain in
contact with the seabed, anecdotal evidence suggests that on AMS systems
wear is higher towards the surface rather than the seabed.

Shackles Verify shackles are still secure (e.g., mousing wire still in place, pins and nuts
tight), measure wear on shackles to check it is within acceptable limits
(typically more than 80% of original thickness).

Synthetic mooring lines Clean, remove marine life and visually inspect for mechanical damage —
cuts.
Manufacturers recommendations / recycling options.
Midwater floats (e.g., for Once marine life has been cleaned off (most likely by scraping) then inspect
‘Stirling’ type and hybrid for structural integrity before re-use i.e., no significant cuts.
systems)
Bouy Clean off marine growth and inspect for structural integrity of float. Check it

is still watertight and that the mooring attachment points and structural
metal work are not worn.
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Decommissioning

Systems will need to be decommissioned for a range of reasons. They might be damaged or have come to the
end of their working life. Consequently, they need to be removed or exchanged on a like for like basis or
replaced with a newer, improved system. For an intact AMS system utilising a sinker or clump weight, these
can be recovered together using a suitable workboat by hauling them out of the water with a winch and/or
crane using the mooring line.

If the mooring line is compromised in some way, then this may need to be replaced. An additional, load rated
line, should be attached to the sinker to haul on so it can be safely recovered to the surface. If subtidal, this is
likely to require a diving operation.

For an intact AMS system utilising a helical screw anchor, it will generally be the case that the mooring line
would first need to be disconnected to allow a torque head to be reconnected to the HSA so it can be simply
unscrewed from the seabed. For intertidal options this can be achieved at LW when the anchor is exposed.
For a submerged system, a diving operation or remotely operated torque head is likely to be required to
unscrew the HSA. Alternatively, a vertical load greater than the maximum load capacity could be applied
instead to pull the anchor from the seabed.

Once your equipment is out of the water, you need to consider what to do with it.

Item Activity

Sinker Clean (jetwash) and inspect, especially the attachment point for the mooring
attachment. Re-use if structurally sound as a sinker. Recycling/re-use
options depend on the sinker material. Ifit’s 100% iron / steel then it can be
scrapped and the metal recycled. If itis a combination of concrete and steel
then this can also be recycled by specialist concrete recycling companies to
separate the concrete for use as aggregate and the steel iron for metal

recycling.

Helical screw anchor Clean (jetwash) and inspect structural integrity. Consider refurbishment.
Otherwise scrap to recycle metal.

Chain Clean (jetwash) and inspect for wear and structural integrity.

If the chain has reduced to 80% of its original size, then best practice is
typically to ‘fail’ the chain for its original mooring purpose, although it may
still have sufficient cross-sectional area for other mooring applications with
reduced mooring loads. Old chain thatis no longer fit for any mooring
purpose can be recycled to use as ballast in concrete clump weights or
simply scrapped for metal recycling.

Shackles Clean and inspect for structural integrity.
If badly worn, scrap to recycle metal.
Synthetic mooring lines Clean, remove marine life and visually inspect for damage.
Manufacturers recommendations / recycling options.
Midwater floats (e.g., for These are likely to be plastic. Once marine life has been cleaned off (jet
‘Stirling’ type and hybrid wash) then inspect for structural integrity before re-use. If at end of design
systems) life / failed inspection, then recycle in accordance with manufacturer’s
recommendations.
Bouy Clean off marine growth and inspect for structural integrity of float. Check it

is still watertight and that the mooring attachment points and structural
metal work are not worn. Refurbish and re-use or recycle in accordance with

manufacturers recommendations accordingly.
Table 5 - Decommissioning Considerations
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There were four existing markers installed in Osborne Bay used to mark a ‘Swimming area’. The markers
comprised a steel clump weight and a standard chain catenary and therefore do not protect the seagrass beds
adjacent to each clump.

In 2023, ABCSubsea was contracted to design and install eight Voluntary No Anchor Zone buoys in Osbourne
Bay to mark the extent of the known seagrass beds so responsible skippers could anchor vessels outside this
sensitive area when visiting.

The replacement eight Advanced Moorings comprise a 2m long, 60R Helical Screw Anchor (HAS) pile with
integrated swivel attachment and a chain riser which uses floats to give it neutral buoyancy and therefore
protects the surrounding environment by keeping it off the seabed.

The operation, as illustrated in Figure 33, took two days in total comprising mobilisation of installation
equipment onto a local installation pontoon, recovery and recycling of existing mooring buoys, installation of
new moorings and buoys and demobilisation of equipment. Divers were not required for the installation
activities although were used for a post installation inspection.

Ownership of the VNAZ mooring transferred from Natural England to English Heritage on completion of the
project.

Figure 26 a) Over boarding the MIT with HSA and mooring loaded for installation b) VNAZ marker installed in Osborne Bay. (ABCSubsea)
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Name Natural England / English Heritage
Organisation Natural England / English Heritage
Contact email

Contact phone number

2. Site Location

Grid reference of site (latitude/longitude)

Lat: 50°45,708N Long: 001°15,465W

Desired mooring plan if available
(attached map if you have one)

8

TOSBONXNE BAY

+ New Buoy 2
{ 5=
e

8 +EX|s|tllE 4u Y

_&x itin L
o 0!
4 Exisiti PON i BJ
i < New Buoy 6
+Exisiting Buoy

West oy 7

si-New Buoy 8

1N'\

L gli

© Crown Copyright and/or database rights. Reproduced by permission of HMNAO,
The Keeper of public reports and the UK Hydrographic Office
(https://cpyright.ukho.gov.uk). Not to be used for navigation.

Access to site (By boat, from the shore at LW)

By boat from Cowes Harbour

3. Tidal Height at the site

Depth at chart datum at the site in metres

Fully always submerged. Chart datum circa 2m.

Lowest Astronomical Tide (LAT) in metres

0.2m

Highest Astronomical Tide (HAT) in metres

4.8m

4. Tidal Currents at the site

Maximum expected tidal current (metres per second)

Nearest tidal diamond indicates speeds up to 0.72 m/s (1.4
knots)

Principle ebb direction to (0 to 359 degrees)

311

Principle flood direction to (0 to 359 degrees)

144

5. Wind conditions at the site

Most exposed wind direction from (0 to 359 degrees)

From the east (90 degrees)

Fetch in exposed wind direction in kilometres

13NM to Selsey, wind funnels up the Solent

Most sheltered wind direction from (0 to 359 degrees)

From the SW (135 degrees)

Fetch in sheltered wind direction in kilometres

0.1 km, very sheltered

Maximum wind speed at site (knots)

Not known, Historical information from BRAMBLEMET - Weather
Reports from Bramble Bank Archives go back to 1 January 2009.

6. Wave conditions

Summer wave height

Not known. Expected to be small, less than 0.5m

Summer wave period

Not known. Described as chop.

Annual extreme wave height in metres

Not known expected to be small, less than 0.5m

Annual wave period in seconds

Not known date described as chop

Most common wave direction (0 to 359 degrees)

Not known
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Largest yacht length in metres

Largest yacht weight in metric tonnes

Largest motorboat length in metres

Largest motorboat weight in metric tonnes

These are not intended for mooring use as they are marking
the extent of a VNAZ. However, a small dive RHIB (circa 7m
long) would be expected to moor up to them to conduct

inspections, in calm sea conditions.

Mooring Buoy

N/A

Marker / Navigation Buoy

Specification locally for marker buoys zoning off areas is a
1m diameter, yellow special marker buoy. This should be
used for familiarity amongst local mariners. The buoys are
also marked on charts and will need to carry the appropriate

navigation lights.

8. Seabed / Seashore conditions
Please tick all that apply

Solidrock | | Boulders | [ Cobbles

Gravel

| x| sandy

| x| Clay/silt | x

How firm is seabed? Firm: safe towalkon | X

Soft not safe to walk

on

Mixed: firm / soft
areas

Tidal nature Always submerged X

Intertidal — completely dries and submerges

Access Although not far from the beach, access would be from Cowes Harbour or Wooton Creek.
Photograph? | None available of the seabed in new positions.
Other info: Reports from local divers on original marker buoys positions indicate firm sand/shell/mud seabed.

Seagrass outside the chain damaged around the existing moorings. Chart extracts indicate S for Sand.

9. Installation and Maintenance Strategy

Desired design life of
project

The desired lifespan of the project is 25 years.

Expected usage All year X

round

Seasonal
from

to

Comments on expected
usage
markers.

Although no vessels are supposed to moor on the mooring buoys, it is expected that
moorings will be maintained as the buoys are recognised navigational

Maintenance strategy

As using HSAs, divers will be required to inspect regularly (interval to be
confirmed) and help undertake maintenance as required.

10. Ownership and insurance

Who will own the AMS systems once installed?

English Heritage, who own the current swim area buoys

What is the desired design life of the AMS?

25 years

If applicable, what vessels can you contract to install
/ maintain the AMS systems?

Rebel Marine has a platform that would provide a good

working platform.

What months of the year do you expect the AMS to
be used?

All year around as marker buoys
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Annex 2: Case Study 3 - Project Seagrass / Warren Boats AMS trial

Working with Project Seagrass, Warren Boats undertook their own research into the AMS systems available at
the time and engaged Blue Parameters to undertake the detailed design of their preferred solution to trial.

Key project points:

- Concrete sinkers selected to enable recovery of the AMS using a vessel without divers.

- ASeaflex System was adapted to provide the compliance and the desired in-water catenary.

- Used locally available workboat MV Seaclear with sufficient crane capacity to lift the weights, and
install the moorings.

- WarrenBoats used their extensive knowledge of managing some 275 moorings over many years to
inform design requirements.

- The project proceeded on a trial basis for two moorings installed in 2025.

- AMS systems are booked out to conscientious, private owners for the season.

) AMS after installation (Credit WarrenBoats)
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Name Project Seagrass / WarrenBoat AMS

Organisation

VA Warren & Son Ltd trading as WarrenBoats

Contact email

Contact phone number

2. Site Location

Grid reference of site (latitude/longitude)

Exact What3Words location to be confirmed, but will be in the
Bluett Zone

Desired mooring plan if available |

(attached map if you have one)

e
92000

™

Halla

Access to site (By boat, from the shore at
LW)

Local slipways at Crown Slip. If heavier, installation equipment

3. Tidal Height at the site

Depth at chart datum at the site in metres Approx 1m
Lowest Astronomical Tide (LAT) in metres Om
Highest Astronomical Tide (HAT) in metres 5m

4. Tidal Currents at the site

Maximum expected tidal current (metres per
second)

Expected to be circa 2knots

Principle ebb direction to (0 to 359 degrees)

Parallel to the coast — approximately ESE

Principle flood direction to (0 to 359 degrees)

Parallel to the coast — approximately WNW

5. Wind conditions at the site

Most exposed wind direction from (0 to 359
degrees)

Anything from the east (NE, E, SE)

Fetch in exposed wind direction in kilometres

250km from E/SE

Most sheltered wind direction from (0 to 359
degrees)

S, SW

Fetch in sheltered wind direction in kilometres

Approx. 0.5-1.0km

Maximum wind speed at site (knots)

35 knots
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6. Wave conditions

Summer wave height 0.3m
Summer wave period Not known
Annual extreme wave height in metres 2m
Annual wave period in seconds Not known
Most common wave direction (0 to 359 degrees) From SW

7. Vessel and buoy details

tonnes

weight in metric

Largest yacht 3.8m Seaview Dinghy
length in metres
Largest yacht Seaview Dinghy up to 200kg

Largest motorboat | 9m RIB
length in metres

Largest motorboat weight in metric 2,000kg
tonnes
Mooring Buoy Inflatable buoy
Marker / Navigation Buoy Not applicable
8. Seabed / Seashore conditions
Please tick all that apply
Solidrock | | Boulders | [ Cobbles Gravel | x| sandy | | Clay/silt
How firm is seabed? | Firm: safe towalkon | X | Soft not safe to walk on | | Mixed: firm / soft areas
Tidal nature Always submerged X| Intertidal — completely dries and submerges X
Access Local slipways next to Seaview Yacht Club and WarrenBoats premises
Photograph?
View from te slipway to the north of Warreoat looing tothe mainland at HW. Credit
Andrew Hunt, VSEL
Other info: Sand in some areas seems to be gradually increased in depth. Depth of bedrock not known.
Beach area sand/gravel deposits can shift in storms. Presence of seagrass in subtidal area
suggests stable seabed.

Page 44 of 48




Document AMS Options for the Solent

Issue Version 01/26

Y= SUBSEA
Prepared by Andrew Hunt / Ed Walker - ABCS

9. Installation and Maintenance Strategy

Desired design life of project 10 years

Expected usage All year round \ | Seasonalfrom | 1°*May \ to \ 30" Sept

Comments on expected usage Boat owners would normally be expected to take boats off moorings in
case of storm conditions from the east.

Maintenance strategy Annual inspections carried out by supplier

10. Ownership and insurance

Who will own the AMS systems once installed? Project Seagrass / WarrenBoats
What is the desired design life of the AMS? Up to 10 years
Annual inspections to be carried out by supplier.
If applicable, what vessels can you contract to cMV Seaclear from Cowes is a local workboat that was
install / maintain the AMS systems? used for mooring installation.
What months of the year do you expect the AMS | 1st May to 30" September
to be used?
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sediments and the light green shading indicating Mud to muddy Sand. The dark red areas on the south of the island indicate rock/boulders.

& & | EMODnet Map Viewer
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Submerged Landscapes
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EMODnet Human Activities

EMODnet Physics
=+ Add external layers
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Marine regions Search for a region ..

Change basemap EMODNET World Base Layer

Sea-floor Geology > i,
Coastal behaviour >
gical events and p iliti > =

Marine Minerals > ?

Object ID 121962
|Code | GBOO1
Country of origin Great Britain
Name of the map |
Data holder |BGS
| Contact info | rcooper@bgs.ac.uk
Data scale 1000000
Original data scale |0
Original grain size classification system

| Original mapping method

|Folk - 16

Map reference

DIGSBS250k v3

Generalized from 250k scale to 1 M by GTK

o |june 2016/EMODnet Geology.
Reclassification basis 3

Reclassification method |2

Original sample number |0

Original substrate category |

Recdlassification relationship lo

Folk 16 code |6

Folk 16 classes | 6. No data at this level
Folk 7 code |13

Folk 7 classes 13. muddy Sand

Folk 5 code |1

Folk 5 classes

1. Mud to muddy Sand

| Geological seabed surface feature

Geological surface feature group

| Confidence: Remote sensing coverage

Confidence: amount of sampling

| Confidence: Distinction of boundaries

| Total confidence

Object ID 55589
|Code | Geoo1
Country of origin Great Britain
Name of the map |

Data holder |BGS

Figure 28 - Online Map showing seabed substrate layers. Credit EMODnet (see EMODnet Map Viewer)
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AMS Engineering and Designh Consultants

Company Website / Email

ABC Anchors https://www.abcanchors.co.uk/screw-piles
Partner of ABC Subsea rob@autoguide.co.uk

UK Maritime Consulting https://www.ukmaritimeconsulting.co.uk/
Partner of ABC Subsea ed@ukmaritimeconsulting.co.uk

Vectis Sustainable Engineering
Ltd
Partner of ABC Subsea

www.vsel.co.uk
andrew.hunt@vsel.co.uk

MTS-CFD

https://www.mts-cfd.com/
mtscfd@gmail.com

Morek Engineering

https://www.morek.co.uk/
info@morek.co.uk

Blue Parameter

https://blueparameters.com/
https://blueparameters.com/#contact

Table 6 - Directory - Marine Consultants

Suppliers for Anchors

Company Website / Email

ABC Anchors https://www.abcanchors.co.uk/screw-piles
rob@autoguide.co.uk

EYE Marine https://eyemarine.co.uk/

info@eyemarine.co.uk

EcoCoast Ltd

www.ecocoast.com
info_uk@ecocoast.com

BW Chains & Mooring Supplies

https://bwchains.co.uk/
sales@BWChains.co.uk

Table 7 - Directory - Anchor Suppliers

Suppliers for Buoys
Company Website / Email
Hydrosphere https://hydrosphere.co.uk/
sales@hydrosphere.co.uk
EYE Marine https://eyemarine.co.uk/

info@eyemarine.co.uk

Table 8 - Directory - Buoy Suppliers
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Company Equipment / Website

Seaflex https://seaflex.com/
info@seaflex.com

Hazelett https://hazelettmarine.com/

https://hazelettmarine.com/contact/

EcoCoast Ltd

www.ecocoast.com
info_uk@ecocoast.com

EYE Marine

https://eyemarine.co.uk/
info@eyemarine.co.uk

BW Chains & Mooring Supplies

https://bwchains.co.uk/
sales@BWChains.co.uk

Safemoor

https://www.safemoor.com/
https://www.safemoor.com/contact-us

Table 9 - Directory - AMS Suppliers

Marine Contractors

Company

Website / Email

Rebel Marine (Isle of Wight) LLP

https://www.rebelmarine.co.uk/
info@rebelmarine.co.uk

Cowes Harbour Services

WWW.cowes.co.uk
chc@cowes.co.uk

Langstone Harbour Board

http://www.langstoneharbour.org.uk
admin@langstoneharbour.org.uk

Williams Shipping

https://www.williams-shipping.co.uk/
marine@williams-shipping.co.uk

Baker Trayte Marine

https://www.btmarine.co.uk/
info@btmarine.co.uk

Table 10 - Directory - Marine Contractors

Diving Contractors

Company

Equipment / Website

Island Divers

http://www.iowdivers.co.uk
info@iowdivers.co.uk

Andark Divers https://andarkcommercialdiving.co.uk/
commercial@andark.co.uk

RS Divers https://rsdivers.co.uk/
info@rsdivers.co.uk

MMC https://www.mmcdivingservices.co.uk/

enquiries@mmcdivingservices.co.uk

Table 11 - Directory - Diving Contractors
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https://bwchains.co.uk/
https://www.safemoor.com/
https://www.rebelmarine.co.uk/
http://www.cowes.co.uk/
https://www.bing.com/ck/a?!&&p=801cceaa14fed27f7d74fe36049be32162a5a6789bd0f9bf1de5bad32e14f006JmltdHM9MTc3NjAzODQwMA&ptn=3&ver=2&hsh=4&fclid=01adba4b-a68c-6f4b-3d09-aadba76c6e4a&u=a1aHR0cHM6Ly93d3cuYmluZy5jb20vYWxpbmsvbGluaz91cmw9aHR0cCUzYSUyZiUyZnd3dy5sYW5nc3RvbmVoYXJib3VyLm9yZy51ayUyZiZzb3VyY2U9c2VycC1sb2NhbCZoPWZ4V3ptUU1WWXo5RUJ5ZG1WTVA0aFZuJTJiNEtLdzRBQVBlajhTZVY5TTJFbyUzZCZwPWx3X21hZ3NtbHQmaWc9QzA3NDZGNzMzMTFENENGNzgxMkEwMUQxNDUwRDg4RjEmeXBpZD1ZTjk2QjY0REEyQ0Q4MDFGRDA&ntb=1
mailto:admin@langstoneharbour.org.uk
https://www.williams-shipping.co.uk/
https://www.btmarine.co.uk/
https://www.bing.com/ck/a?!&&p=efbf3261cbc6feecd14323843729e9a90aa93e2b026f8ada2d3a4a02625e40e0JmltdHM9MTc3MTIwMDAwMA&ptn=3&ver=2&hsh=4&fclid=01adba4b-a68c-6f4b-3d09-aadba76c6e4a&u=a1aHR0cHM6Ly93d3cuYmluZy5jb20vYWxpbmsvbGluaz91cmw9aHR0cCUzYSUyZiUyZnd3dy5pb3dkaXZlcnMuY28udWslMmYmc291cmNlPXNlcnAtbG9jYWwmaD16YXJOTlNsUE50OVRnVDZQRmY4dmtsTEY4OUtxajUyMVAwZ0pQJTJiMkYzUkElM2QmcD1sd19tYWdzbWx0JmlnPUNGRTAwNUVFNzYwRDQzMzdCMkUwNkNDMDkyQkExNUNGJnlwaWQ9WU5CQjBENTE1MDZFQkVGRURC&ntb=1
https://andarkcommercialdiving.co.uk/
https://rsdivers.co.uk/
https://www.mmcdivingservices.co.uk/

