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1.1

1.2

Introduction

Project Background

Regeneration of five sites in llfracombe is being considered. lIfracombe Harbour is one of the
sites identified and has been established as the focus of the regeneration scheme.

Numerous development concepts have been considered for the Harbour in the past. As part of
their initial appointment, Scott Wilson were instructed to consider “Option 1b West” as the
preferred option for the harbour development (originally known as Option 1b in an earlier
study). Scott Wilson report reference no. D121542/004 “Harbour Design Report” contains
details of this conceptual arrangement and the considerations made.

One of the major concerns relating to the Option 1b West proposal was that the proposed
location of the new commercial quay would restrict future development of the Harbour and that
access to the new quay (for commercial fishing vessels, etc) was significantly limited due to
insufficient depth of water.

As a result, Scott Wilson were instructed to consider alternative arrangements with the
southern quay / breakwater structure located eastwards of the position proposed in the original
Option 1b - this new arrangement was referred to as “Option 1b East”. Scott Wilson report no.
D121542/014 “Harbour Option 1b East” gives further details of the study performed relating to
this scheme and the proposed concept developed.

Following a review of the proposed Option 1b East concept, Scott Wilson were commissioned
to study a potential northern quay / breakwater arrangement that would offer further benefits to
the Harbour. This scheme is similar to “Option 3A” — a scheme sketched by Halcrow in the
past. This report considers the proposed northern breakwater arrangement.

Report Scope
The agreed scope of work for this study is as follows:

¢ Undertake workshop with all relevant parties to establish requirements.

e Define design parameters.

e Brainstorming session to develop alternative layouts.

e Assess engineering and coastal effects of each arrangement.

e Develop the preferred arrangement and produce general arrangement drawing.
e Undertake preliminary design to establish form of construction of the quay.

e Produce report detailing the processes and reasoning behind the development of the
scheme. Initial environmental and transportation views will be included within the report.

e With assistance from quantity surveyor (Cyril Sweett), prepare a cost estimate for the
implementation of the most favourable solution.

Northern Quay / Breakwater October 2009
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2  Existing Arrangement

2.1 Location

lIfracombe is situated on the north coast of Devon (Grid Ref. SS5255 4789). The Harbour
location is shown in Figure 1 below.
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Figure 1 — Location Map

Reproduced from Ordnance Survey's map with the permission of the Controller of Her
Majesty's Stationery Office. Crown Copyright. Scott Wilson. Licence No. AL 549959.

2.2 lIfracombe Harbour

The town of lIfracombe has historically been dependent on its Harbour. Up until the middle of
the 19™ Century, the economy of llfracombe was generally based upon sea trade and fishing.
Even with the decline of sea trade and fishing, the Harbour is still vital to the town’s economy.
The Harbour serves numerous ferries, provides moorings for recreational and private vessels
and caters for the local commercial fishing fleet. It is also a focal point of the town (attracting
tourists) with numerous shops and restaurants in the vicinity.

A general layout of the existing arrangement of the Harbour is shown in Figure 2. The main
features within and around llfracombe Harbour are: Old Quay, “The Quay”, South Quay, the
Ferry Landing, the RNLI slipway and Larkstone Lane. Old Quay divides the Harbour into the
Inner Harbour and the Outer Harbour.

Northern Quay / Breakwater October 2009
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Figure 2 - lIfracombe Harbour General Layout

2.3 Current Operational Issues

A number of operational issues have been raised regarding current operations within
lIfracombe Harbour. These include access limitations due to tidal conditions, insufficient shelter
within the Harbour, inadequate facilities for commercial operations, conflict between various
types of vessels and overtopping of quays. For further information on the existing operational
issues, refer to Scott Wilson Report D121542/004.

Northern Quay / Breakwater October 2009



North Devon Council / Devon County Council / South West RDA
llifracombe Regeneration

3 Previous Studies

Numerous studies considering the development of Illfracombe Harbour have been completed in
the past. The two most recent studies were performed by Scott Wilson, in which Option 1b
West and Option 1b East were assessed in terms of advantages, disadvantages, general
viability and cost.

3.1 Option 1b West

Option 1b West generally comprises the development of the south side of the Harbour, as
shown in Figure 3 below. This option was based upon a sketch by Halcrow that identified the
layout as Option 1b.

S
3

3

SO

ILFRACOMBE HARBOUR - OPTION 1b

Figure 3 — Halcrow Option 1b

The development, as previously proposed, would generally include:
e A new commercial quay / breakwater structure.
e A new slipway.
e New fuel berth.

e New commercial fishing berths.

Northern Quay / Breakwater October 2009
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3.1.1

3.1.2

3.2

3.2.1

e A pedestrian footbridge linking the northern and southern sides of the Harbour.

e A stub jetty forming an abutment for the new footbridge.

Concerns relating to the Option 1b breakwater/quay arrangement were raised during a Harbour
Workshop Meeting in December 2008. The main concerns included:

e The construction of the structure in the shown location would restrict future
development of the harbour i.e. it defines the extent of the Outer Harbour.

e Access to the new structure (for commercial fishing activities, etc) would be limited
due to inadequate depth of water.

e The footbridge would constrain access to / from the inner harbour — particularly
important for RNLI operations.

Proposed Arrangement

Option 1b West, the previous arrangement, was developed as detailed in Scott Wilson Report
D121542/004. Refer Drawing D121542/07 in Appendix A for the proposed layout.

Cost

Cyril Sweett developed a cost plan for the construction of Option 1b West (refer Cyril Sweett
Cost Plan Number 1 “llfracombe Harbour Works Option 1B West” dated 21 May 2009 for
details and assumptions). The estimated cost of construction for Option 1b West was
£10,980,000.

Option 1b East

Due to the perceived shortcomings of Option 1b West, the feasibility of moving the proposed
new quay / breakwater eastwards was considered and Option 1b East was developed.

Option 1b East comprised the construction of a new quay / breakwater structure on the
southern side of the Harbour. Associated construction work would include a quay wall with an
area of reclamation along the south side of the Harbour and provision of a means of access to
and from the new quay.

Proposed Arrangements

The study considered various conceptual arrangements for Option 1b East, which were then
assessed and an arrangements developed (refer Drawing D121542/SK1BE in Appendix A for
details). This layout had the possible provision for a “dog leg” return at the end of the quay to
reduce wave penetration. It should be noted that the proposed layout has not yet been checked
for wave penetration. For further detail, refer to Scott Wilson Report D121542/014.

Northern Quay / Breakwater October 2009
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A number of alternative Option 1b East arrangements were considered and their relative
advantages and disadvantages assessed in relation to Option 1b West. The main advantages
and disadvantages included:

Advantages

e Deeper alongside berths with resulting improvement in access times.
e Additional sheltered berths / moorings.

e Fishing operations separated from proposed developments (potential increase in
commercial / residential property value).

e Possible additional reclamation area for development.
Disadvantages

e Possible wave penetration issues.

e Larger development / possibly less public support (more contentious).

e More costly than Option 1b West by between £2.08M (18.9%) and £3.2M (29.1%),
depending on option.

3.2.2 Costs

Cost plans for the construction of the two recommended Option 1b East solutions with and
without the “dog leg” (called A1 and A3 respectively) were prepared by Cyril Sweett. The cost
plans also considered two alternative solutions of accessing the quay / breakwater structure.

The costs reflect Third Quarter 2009 pricing levels and are as summarised below in order of
cost from least to most expensive:

e Option Al with suspended (piled) access structure £13,060,000
e Option A3 with suspended (piled) access structure £13,560,000
e Option Al with solid access structure and reclamation £13,680,000

e Option A3 with solid access structure and reclamation £14,180,000

For further details and assumptions of cost plans please refer to Cyril Sweett Cost Plan
Number 1 “lifracombe Harbour Works Option 1B East — Solid Quay Wall” dated 21 July 2009
and Cost Plan Number 3 “lifracombe Harbour Works Option 1B East — Open Piled Structure”
dated 21 July 2009.

Northern Quay / Breakwater October 2009
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4 General

4.1 Introduction

4.1.1 Background

An arrangement that included a northern quay / breakwater was originally included in a
schematic layout (deemed Option 3a) by Halcrow as part of a previous study (refer Figure 6).
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Figure 6 — Halcrow Option 3a

The development initially proposed the following:

ILFRACOMBE HARBOUR MARINA - OPTION 3a

e A new northern breakwater structure (incorporating a vehicle ferry berth).

e New southern breakwater structure incorporating a vehicle bridge and sill to impound

water.

e New marina facilities including mooring pontoon system.

¢ New alongside berths.

e New RNLI facilities (separate afloat berth and maintenance depot).

Northern Quay / Breakwater
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4.1.2

4.2

e Removal of existing RNLI slipway.

Due to its complexity and likely high cost, this proposed arrangement has not, to date, been
considered viable due to its technical complexity and resulting high cost.

Other studies have also considered the provision of a northern breakwater to Ilfracombe
Harbour and these include “llfracombe Harbour Development — Project Neptune” and a study
by Peter Hunter.

Scott Wilson Appointment

In September 2009, Scott Wilson was appointed to study a northern quay / breakwater
arrangement. Although the proposed quay was to be similar to that proposed for the Option 3a
scheme, it was stipulated that a number of the items proposed in Option 3a not be considered
e.g. the southern breakwater, the sill and bridge.

Considerations

There are numerous issues associated with the current arrangement of Illfracombe Harbour.
The llfracombe Harbour Authority and harbour users have raised concerns as to whether the
harbour is “fit for purpose”. During a project meeting with representatives of North Devon Plus,
North Devon Council, lIfracombe Harbour Authority and Scott Wilson, the following points were
raised as key issues for consideration when studying the northern breakwater option:

e Refuge — In its current arrangement Ilfracombe Harbour does not provide satisfactory
refuge, particularly for larger vessels. The main reasons for this are the lack of space within
the Harbour and the restricted access due to tidal conditions.

e Berth Access — Access to alongside berths within the Harbour is restricted due to tidal
conditions. 24 hour access to alongside berths would be beneficial to the harbour (Bristol
and Newlyn are the only other nearby ports / harbours that can offer this).

e RNLI Activities — The Royal National Lifeboat Institution would prefer more rapid response
times at their llfracombe station. The RNLI’s aspiration is to establish an afloat berth for their
all-weather lifeboat.

e Cargo — There has been a reduction in the demand for cargo shipping to and from
Ilfracombe (with the exception of Lundy island cargo). The current arrangement together
with the number of tourists within the harbour area does not lend itself towards loading,
unloading and transport of ship cargo.

e South Quay — The existing South Quay serves a variety of different activities including
commercial / fishing quay, a through-road for pedestrians and vehicles as well as having car
parking.

e Commercial Fishing Facilities — Existing facilities for commercial fishing operations are
limited within the Harbour. Improving the facilities may attract vessels from nearby harbours.

e Harbourside Development — Any development in the vicinity of the Harbour is constrained
due to lack of space.

Northern Quay / Breakwater October 2009
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e Marina — The provision of a marina within the Harbour is constrained by a lack of space,
insufficient depth of water and lack of shelter. However, Ilfracombe is considered to be a
good location for a marina as the number and locations of other marinas along the north
coast are extremely limited. Also, the high number of moorings in South Wales
(approximately 5,000) suggests that the potential demand for people to sail between South
Wales and llfracombe is significant.

e Passenger Embarkation — There has been a reduction in passenger numbers, with a
resulting decrease in revenue.

e New Passenger Ferry — The existing arrangement of the Harbour is unable to support a
vehicle ferry. With respect to the future passenger ferry, a park and ride facility will be
required due to limited car parking around the Harbour.

e Existing Ferry Operations — Due to the limited depth of water resulting from the tidal
conditions within the harbour, ferries cannot operate to a regular timetable. If ferry
operations could be to a regular timetable it may encourage more passengers.

e Tourism — Tourist attractions and facilities in the vicinity of the Harbour are inadequate.

e Atlantic Array Offshore Windfarm - Construction of this development off the North Devon
Coast is programmed for 2013 with the facility going operational in 2017. llfracombe, as the
nearest port, could be a support harbour and it is suggested that up to six support vessels
could be based at llfracombe. This would bring revenue and employment to Ilfracombe and
the region.

e Maximum Vessel Size — The maximum size of vessel permitted within the Harbour is
currently limited to 50ft.

Northern Quay / Breakwater October 2009
11
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Design Parameters

This section outlines the main design criteria, information and assumptions to be adopted when
considering the northern breakwater scheme.

5.1 Design Life
The design life of the quay / breakwater shall be 50 years in accordance with BS 6349: Part 1.
5.2 Return Period
The return period is the average time interval between successive design events of the same
return period being equalled or exceeded. The choice of return period is dependent on the level
of acceptable risk.
It is proposed that a return period of 100 years be adopted for design in accordance with the
guidelines contained in BS 6349: Part 1.
5.3 Design Codes
The following codes and standards shall be adopted for the design:
e BS6349: Code of Practice for Maritime Structures
e BS6399: Loading for Buildings
e BS8110: Structural Use of Concrete
e AS3962-2001 Australian Standards: Guidelines for the Design of Marinas
e Shore Protection Manual Volume Il — US Army Coastal Engineering Research Centre
5.4 Reference Datum
Chart Datum will be used as the reference datum. At lifracombe, Chart Datum is 4.80m below
Ordnance Datum (Newlyn).
5.5 Tide Levels
lIfracombe is subject to semi-diurnal tides. The approximate tidal range varies between 4m
(neaps) and 10m (springs).
The tide levels for lifracombe, obtained from Admiralty Tables, are given in Table 1 below.
Northern Quay / Breakwater October 2009
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5.6

5.7

5.8

Tide Level Level (m CD)
Highest Astronomical Tide (HAT) +10.30
Mean High Water Springs (MHWS) +9.30
Mean High Water Neaps(MHWN) +7.00
Mean Sea Level (MSL) +5.01
Mean Low Water Neaps (MLWN) +3.10
Mean Low Water Springs (MLWS) +1.00
Lowest Astronomical Tide (LAT) -0.10

Table 1 - Tide Levels for llfracombe (from Admiralty Tide Tables)

Waves

5.6.1 Previous Study Work

Scott Wilson have performed a wave modelling study to determine the extreme wave
conditions in the vicinity of llfracombe Harbour (refer llfracombe Regeneration Wave Modelling
Study (Report No. D121542/01) for details). The results of the wave transformation modelling
that was performed indicate that “offshore wave conditions from the west appear to produce
higher wave heights within the nearshore than those from the northeast”.

5.6.2 Design Wave Height

The 1 in 100 year design wave is expected to be in the order 5.8 metres high. However, it is
recommended that a more detailed mathematical modelling exercise is undertaken to predict
the likely wave conditions in the vicinity, taking into account the effects of the proposed harbour
developments.

Currents

There are no known records of current velocities within llfracombe Harbour or at the proposed
location of the northern breakwater. For preliminary design, an estimation will be made using
BS6349: 4 and experience of similar sites. It is recommended that a current modelling exercise
is performed as part of the detailed design process for the proposed harbour development.

This model will also be necessary to assess potential erosion and deposition in and around the
harbour.

Water Levels/Flooding

Concerns have previously been raised about the possibility of flooding in the vicinity of the
Harbour. On a high spring tide the water level has been observed to be just below the top of
the quays.

Posford Haskoning “Report on Regional Extreme Tide Levels” (commissioned by the
Environment Agency in 2003 and still referred to by the EA at the time of writing) advises the 1
in 100 year tidal still water level for Ilfracombe. Planning Policy Statement 25 (PPS25)

Northern Quay / Breakwater October 2009
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recommends contingency allowances for net sea level rise. Using these reports, the estimated
50 year design life maximum still water level at llfracombe for a 1 in 100 year return period
would be approximately +11.1mCD. This would overtop the majority of the quays in the
Harbour.

For new developments at risk of flooding, such as at llfracombe Harbour, the Environment
Agency generally stipulate that a 1 in 200 year return period be considered. The still water level
for this return period (calculated in the same way as the 1 in 100 year return period above)
would be approximately +11.8mCD.

5.9 wWind
A design wind return period of 1 in 50 years is proposed. Wind loading shall be determined
using BS6399: 2.

5.10 Local Geology

5.10.1 General
Intrusive ground investigations, predominantly trial pits, have been performed within the Inner
Harbour in the past. Generally, ground conditions were found to comprise silty sand overlying a
combination of stiff to very stiff grey silty clay, sandy gravel and weathered shaley slate.
However, Scott Wilson are unaware of any ground investigation exercises in close proximity to
the proposed northern breakwater.
The bedrock in the locality of the Harbour is Kentisbury Slates (as indicated on geological
maps). The slates visibly outcrop at the surface at places in the Harbour site. Within the
bedrock, bands of sandstone and limestone are present.
A desk study of the geology of certain sites in and around Ilfracombe (including the Harbour)
has been performed by Scott Wilson. Refer to Scott Wilson Report No. D121542/008
“Geotechnical Study” for further information.

5.10.2 Geotechnical Design
For the preliminary design of the proposed northern breakwater development, it is proposed
that the local ground conditions are assumed based on existing geotechnical information and
information contained within the Scott Wilson geotechnical desk study.
At the start of the detailed design phase, it is recommended that site-specific intrusive
investigations (e.g. boreholes) are performed to confirm the underlying ground conditions e.g.
rock head levels, bearing capacity, etc.

5.11 Design Vessels
The northern quay / breakwater will be designed for specific vessels to berth alongside.

Northern Quay / Breakwater October 2009
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5.11.1

5.11.2

5.11.3

5.11.4

Existing Ferries

The MS Oldenburg, PS Waverly and MV Balmoral make use of the existing ferry landing at
lIfracombe but their access to the Harbour is limited to certain states of the tide when sufficient
depth of water is available. The provision of an alongside berth in deeper water for the use of
these vessels would allow the vessels to access the Harbour at all states of the tide. This would
allow a regular timetable to be established. Improved facilities could also be offered to
passengers, thereby enhancing the service and possibly attracting more passengers.

New Passenger Ferry Service

A new passenger ferry service between llfracombe and Swansea intends to commence
operations in Spring 2010. The proposed service operator (previously Severn Sea Ferries, now
Severn Link) intends to use a “fastcat” vessel with a capacity of 360 passengers.

Table 2 below contains details of the proposed number of weekly ferry rotations currently
envisaged for the spring / summer months. The schedule for winter months is yet to be
confirmed.

Month Rotations per Week
March 14
April 21
May 21
June 21
July 28
August 28
September 28
October 21

Table 2 — Proposed Severn Seas Ferry Service Rotations

Providing a sheltered alongside berth with sufficient depth of water will enable this service to
operate to a regular schedule.

Trip and Charter Boats

There are a number of trip and charter boats based at Ilfracombe Harbour (five angling / dive
charter boats and two trip boats). The development of the Harbour, offering dedicated,
sheltered, deeper water berths would improve operations and facilities and may encourage an
expansion in current operations.

RNLI All- Weather Lifeboat

To permit faster response times, an afloat berth could be provided for the existing all-weather
lifeboat (ALB) at IIfracombe (currently a Mersey Class Lifeboat which, although designed to be
launched by carriage, can also lie afloat). Providing an afloat berth for the ALB requires
sufficient depth of water to allow mobilisation at all states of the tide and, also, satisfactory
shelter and wave protection.

When considering the provision of an afloat berth for the RNLI, suitable allowance will need to
be made for a potential upgrade of the existing vessel to a more modern larger Class lifeboat.

Northern Quay / Breakwater October 2009
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5.11.5

5.11.6

5.11.7

The RNLI also operate an inshore lifeboat (ILB) that will need to be launched from the new
location. The alternative methods of storage / launching that could be considered are either
stored shoreside within the station building with launching by either slipway or lowering from
the quay side (e.g. by davit) or stored afloat within a floating boathouse or possibly in the open
alongside a pontoon.

Atlantic Array Workboats

As discussed previously in this report, llfracombe Harbour is favourably located as a potential
base for support operations to the proposed Atlantic Array offshore windfarm.

From discussions with Mr Peter Crone of Farm Energy, it has been advised that maintenance
to the Atlantic Array windfarm will be undertaken using a variety of workboats. Due to
conditions in the Bristol Channel, it is envisaged that two or three larger vessels (between 80
and 100m long) will be required in addition to up to four smaller “fastcat” vessels. Details of the
types, sizes and numbers of workboats for the windfarm are still to be confirmed.

Mr Crone further advised that lIfracombe, due to its lack of suitable port facilities and relatively
small size, would probably not be suitable as a support base for maintenance works during the
operation of the windfarm e.g. replacement of turbines, rotor blades, etc. However, because of
the availability of accommodation and potential workforce together with its favourable
geographical location, llfracombe Harbour could be a base for the deployment of large
numbers of relatively small workboats during the construction of the wind farm.

Cruise Ships

lIfracombe Harbour is intermittently used by passing cruise ships as a tender port i.e. tender
boats from the cruise ships transfer passengers to and from shore. However, this situation is
unfavourable to cruise line operators as the offshore anchorage for the ships is not sheltered
and there are a number of risks associated with the use of tender boats.

Following discussions with Destination South West (a marketing partnership bringing together
organisations from across the region to increase the number of cruise ships that call at South
West Ports), it was noted that the provision of an alongside berth for cruise ships could
potentially attract visits from cruise ships to llfracombe. It is anticipated that small to medium
sized vessels with a capacity of approximately 600 passengers could be accommodated at
lIfracombe, if facilities allowed.

A new northern breakwater of sufficient length, constructed in sufficient depth of water, would
allow alongside berthing of these small to medium sized cruise ships.

Vessels Seeking Refuge

lIfracombe Harbour does not currently serve as a harbour of refuge as it is inaccessible at low
tides. Even on a higher tide, sufficient shelter is not offered to the larger vessels (ferries) that
currently use the Harbour.

The north coast of Devon has no “full time” harbours of refuge and indeed the nearest ports /
harbours that can offer around the clock access are at Bristol and Newlyn.
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Providing a northern breakwater would allow access to sheltered waters at all states of the tide
and will allow safe refuge for the existing ferries as well as other vessels.

5.11.8 Vessel Details
Details of the aforementioned vessels are contained in Table 3 below.
Vessel Type LOA Beam Draught | Passenger
(m) (m) (m) Capacity
MS Oldenburg Ferry 40.26 7.81 1.62 240
PS Waverly Ferry 73.13 9.14 1.94 760
MV Balmoral Ferry 62.03 9.76 2.02 600
RNLI “Spirit of Mersey Class 11.57 3.81 0.875 Crew only
Derbyshire” Lifeboat
RNLI “Deborah Brown” D Class Lifeboat | 5.07 2.02 0.53 Crew only
RNLI All-Weather Tamar Class 16 5 1.36 Crew only
Lifeboat Lifeboat
Severn Sea Fastcat
Assumed Typical Cruise Ship | 140 |24 | 6.00 | 600 (approx)
Assumed Typical Workboat 1 . Crew only
Assumed Typical Workboat 2 90 Crew only
Vessel seeking refuge | Various - - -
*** Inshore Lifeboat is not kept afloat (stored in the Station building or possibly in a floating boathouse).
Table 3 — Vessel Details
5.12 Harbour Geometry
5.12.1  Minimum Depth of Water
To maintain navigation to and from the northern breakwater at all states of the tide, a minimum
depth of water will have to be maintained alongside the berthing face of the structure and also
through the entrance to the Harbour.
The proposed minimum depth of water has been determined based on maintaining navigation
to the MV Balmoral, which has the largest draught of 2.02m. In accordance with the
recommendations of BS6349, an allowance of 30% of the ship’'s draught is allowed for
underkeel clearance i.e. approximately 2.7m overall minimum depth for the MV Balmoral. This
allows for squat as well as for ship’s motions due to waves.
Based on the above criteria and adopting the Lowest Astronomical Tide level of -0.10m CD, the
proposed bed level will need to be at least -2.8m CD for access to / from and alongside the
northern breakwater. This will be sufficient depth of water for the lifeboat for which the RNLI
specify an underkeel clearance of 1.0m.
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Access for vessels with larger draughts will have to be controlled for times of higher tides.

5.12.2 Minimum Width of Entrance Channel
BS 6349 recommends that the ratio of channel width to the beam of the vessel should be
between 4 and 6 for one way movements, depending on local conditions. With a maximum
vessel beam width of 10.1m (Severn Link Ferry), this equates to a width of 40m to 60m.
However, this ratio is advised for larger and potentially less manoeuvrable vessels and it may
therefore be appropriate to reduce this entrance width.
5.12.3 Manoeuvring of Vessels within Harbour
A turning circle is required within the Harbour to handle the ships. BS6349 gives a general
guide to the size of turning circles stating that the turning circle should have a diameter of four
times the ship’s length where no tug assistance is present (the diameter can be halved if tugs
are used). With the maximum ship length being 73m, this equates to a turning circle of 292m
being needed.
5.12.4 Navigation Study
During detailed design, a navigation study will be required to ensure that the harbour
arrangement will be suitable for the proposed vessels. The study will include an assessment of
the orientation, width and depth of the navigation channel, turning circle, etc to ensure that safe
ship handling can be performed in and whilst approaching and leaving the Harbour.
5.12.5 Mooring Combinations
For reasons of practicality, the new northern breakwater will be located and sized to
accommodate a selected combination of the above vessels. It is not practical or economic to
design the quay to accommodate all potential visitors.
The size of the quay is to be determined based upon simultaneously mooring the largest
existing ferry vessel together with the proposed new ferry whilst maintaining space for the RNLI
and small charter boats.
5.13 Quay Facilities / Furniture
In constructing a new northern breakwater, consideration will be made for the provision of
additional facilities and furniture on the quay, including the following:
e Storage facilities
e Pedestrian waiting areas
e Mooring bollards
e Fenders
e Access stairs
e Vertical ladders
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e Area lighting
e Navigational aids
e Lifebuoys

e Floating pontoons for smaller craft

5.14 Transport and Traffic

The Quay and the Pier Car Park on the northern side of llfracombe Harbour are heavily
trafficked areas. Traffic is attracted by potential car parking, the presence of the local
attractions (e.g. llfracombe Aquarium, restaurants, etc) and the ferry landing all of which is
exacerbated as there is only one means of access / egress.

Developing the Harbour by providing a new northern breakwater is likely to increase the traffic
in these areas if the existing traffic arrangements are maintained. Any design will take the
associated issues into consideration.

5.15 Future Development

The development of this scheme shall, as far as practicable, not preclude any future
development in and around the Harbour.
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Northern Breakwater — Alternatives

6.1 Layout
Appendix B contains some of the sketch layouts of alternative conceptual arrangements that
were initially considered for the northern breakwater scheme. Each alternative layout was
assessed in terms of wave protection and shelter afforded to the Harbour, practicality and likely
cost of construction and implications on operations.
The various alternatives are outlined below.

6.1.1 Alternative A
This alternative comprises a breakwater structure approximately 230 metres long extending
north eastwards from the existing promenade in the Pier Car Park.
Although this arrangement would provide protection to the Harbour from waves from the south
west through to north west, the Harbour would be left significantly exposed to waves from the
north east. Shelter to vessels moored alongside the inner face of the breakwater would be
inadequate.
For these reasons, together with the likely high cost associated with construction in deep water,
this alternative has been rejected.

6.1.2 Alternative B
This alternative comprises a breakwater structure approximately 230 metres long extending
east south eastwards from the existing promenade in the Pier Car Park. This is similar to
Alternative A but reduces the entrance width to provide more protection.
Although this arrangement would provide better protection to the Harbour, the entrance is
significantly constrained and there is not very deep water alongside the berthing face of the
quay.
Due to the inadequate entrance width, this alternative has been rejected.

6.1.3 Alternative C
Alternative C is similar to alternative B but has a cranked end to try to provide deeper water at
the quay.
Although this arrangement provides adequate protection to the Harbour, the entrance is
significantly constrained and therefore this alternative has been rejected.

6.1.4 Alternative D
Alternative D comprises a cranked arrangement with a breakwater structure approximately 250
metres in length overall.
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6.1.5

6.1.6

6.1.7

The layout of the structure would provide a good level of protection from the wave climate and
shelter to vessels on the inner face of the structure would generally be good. The entrance
width can be varied to suit with a compromise being required between the larger width required
for navigation and the narrower width required for wave protection.

This arrangement does however reduce the efficiency of the quay length and the navigational
water within the Harbour is limited.

Alternative E

The arrangement of Alternative E would comprise a cranked breakwater structure
approximately 250 metres in length overall. The orientation of the breakwater generally follows
the coastline from the west providing a natural continuation. The crank points seawards to offer
protection the entrance of the Harbour.

Although the layout of the structure would provide a good level of protection from waves from
the south west through the north west, there is little protection to waves from the north east.
Shelter to vessels on the inner face of the structure would therefore be inadequate.

Due to the inadequate protection, this arrangement is not considered further.

Alternative F

The arrangement of Alternative F would comprise a cranked breakwater structure
approximately 250 metres in length overall, similar to Alternative E. However the crank turns
landwards thereby offering more protection to the Harbour.

The layout of the structure would provide a good level of protection from waves from the south
west through the north west. A degree of protection from waves from the north east would also
be provided although they could still penetrate through the (reduced) entrance. With the
spending beaches to the south of the entrance, subsequent wave penetration should be
significantly absorbed to reduce waves within the harbour itself.

Shelter to vessels on the inner face of the structure should generally be good with suitable
depth of water at the berths.

This alternative appears to offer the best protection with reasonable construction costs when
compared to the other arrangements. Although there are concerns over the width of the
entrance and the amount of navigable water within the Harbour, this layout is worthy of further
investigation.

Alternative G
The arrangement of Alternative G is similar to Alternative F but is pushed into deeper water.

The degrees of protection offered are similar to both schemes although there is the potential of
funnelling waves on the outer face of the breakwater near to the root of the proposed
breakwater.

This arrangement would inevitably be more costly but would provide more navigable area
within the Harbour. The cost benefit of this arrangement would need to be considered.
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6.1.8

6.1.9

6.1.10

Alternative H

Alternative H considers the provision of two separate breakwater structures. The longer
breakwater structure is approximately 220 metres long and extends eastwards from the Pier
Car Park promenade, with a “dog leg” at its end. The shorter stub breakwater is approximately
40 metres long and extends in a north westerly direction from the rocky outcrop to the east of
Rapparee Cove.

This solution would provide good wave protection from waves from the south west through the
north west. The stub structure would also limit the penetration of waves into the Harbour from
the north east.

Although the stub structure would provide additional wave protection, its presence may be
detrimental to wave conditions in the vicinity of the entrance channel as the structure would
probably cause significant reflection of incident waves. Its presence would also negate the
natural defence and wave dissipation offered by the rock shoreline and pocket beaches along
the southern side of the Harbour.

Access to the Harbour will also be restricted by the stub breakwater and overlap of the new
structures. For these reasons, this scheme is not considered further.

Alternative |

Alternative | also comprises two separate breakwater structures. The longer, straight northern
arm is approximately 220 metres long and extends in an east north east direction from the Pier
Car Park promenade. The shorter southern arm is approximately 100 metres long and extends
in a north west direction from the rock outcrop to the east of Rapparee Cove.

This solution would provide good wave protection from waves from the south west through the
north west. Although the stub structure would limit the penetration of some waves into the
Harbour from the north east, the entrance channel (approximately 60 metres wide) would
remain unprotected. Any vessels moored on the inner face of the northern arm would have
limited shelter, being exposed to waves from the north east.

This alternative would be relatively expensive in terms of construction cost because of the
depth of water in which the northern arm will be constructed and the length of the southern
arm.

It is apparent that this arrangement would be expensive without .offering the required protection
to the Harbour.

Alternative J

Alternative J considers the provision of a cranked northern breakwater arm approximately 220
metres long extending eastwards from the Pier Car Park promenade. In addition, a southern
breakwater is also provided opposite South Quay.

The southern breakwater has an area of reclaimed land to the west, as proposed for Option 1b
West.
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6.1.11

6.2

6.3

This arrangement would need to be considered carefully in terms of wave penetration and
sedimentation / flushing of the Harbour.

Although the southern breakwater and reclamation area could be constructed at a later date to
the northern breakwater, it is apparent that this alternative would be prohibitively expensive and
has therefore not been considered further at this stage.

Alternative K

Alternative K is similar to Alternative J in that both a northern and a southern breakwater are
proposed.

Although the northern breakwater structure is similar to Alternative Jl, the southern breakwater
is located on the west side of Brittens Rock (as Option 1b East) and the area of reclamation is
larger.

As with Alternative J, this arrangement will not be considered further due to the anticipated
prohibitive cost.

Proposed Layout

The optimum layout of the northern breakwater scheme at llfracombe Harbour appears to be
Alternative F. Drawing D121542/SKNB5 in Appendix C has been developed with schematic
arrangements for berthing and associated items. The breakwater structure comprises a main
trunk 165 metres long and a cranked head 30 metres long. The top width of the quay to the
breakwater would be approximately 15 metres in width.

As well as the breakwater structure, the layout also indicates an area of possible reclamation
and a network of pontoons at the western end of the inner face of the breakwater.

The arrangement shown is conceptual and would need to be developed further during detailed
design.

Construction

The northern breakwater must be able to withstand the harsh marine conditions in its location,
accommodate the forces of vessels berthing alongside and provide safe and secure mooring.
The new structure is to be designed to satisfy stability, overtopping, buildability, sustainability
and aesthetic criteria. The structure should also be readily constructed and require minimal
maintenance following completion. Various forms of construction have been considered and
assessed for suitability using numerous parameters.

The most common alternative forms of construction that have been considered include the
following:

e Sheet pile wall
e Open piled structure

e Circular coffers
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6.3.1

6.3.2

6.3.3

e Concrete caisson

e Precast concrete block wall

Sheet Pile Quay Wall

A steel sheet pile quay wall could be considered as an alternative form of construction for the
proposed northern breakwater. A steel sheet pile wall typically comprises box piles, tubular
piles or king piles.

In this situation, the sheet piles would probably need to be grouted in place following the
excavation of a trench in the relatively shallow bedrock. The void behind the main pile wall
would then be filled to allow the installation of a sheet pile anchor wall. Following this, tie rods
could be installed, tied back to an anchor wall, and the remaining filling and compaction carried
out between and over the protected tie-rods.

The overall height of the structure (approximately 18 metres) would normally dictate that this
arrangement would be uneconomic. Furthermore, the poor durability of the steel and the
difficulties and costs associated with installing sheet piles in rock, mean that this option will not
be considered any further.

Open Piled Structure
Open piled structures with suspended decks could be adopted for the proposed development.

This kind of structure requires extensive raking piles to absorb horizontal loads which act on
the structure e.g. berthing loads from vessels. The suspended deck is constructed of reinforced
concrete and is placed above high water level to reduce the problem of corrosion of the
reinforcement. Precast pile caps and soffits are often provided to increase durability.

This type of structure requires careful consideration during design to minimise the problems of
corrosion and even with good design does not match the durability of a mass concrete block
wall.

As it is an open structure, this form of structure is subjected to reduced wave loading; however,
it offers negligible wave protection as a result and would not offer the required protection to the
existing harbour. Therefore this option will not be considered further.

Circular Coffers

Steel sheet piling could be provided in circular coffers to act as a quay wall. Greater quantities
of sheet piling, which is tied, will be required although the length of the piles will be less than
that of a conventional tied sheet pile wall. The steel sheet piling and the reinforced concrete
capping beam give concern over long term durability. A slight variation of this is a double-wall
sheet piled structure.

As with the sheet piled alternative, this solution will not be considered any further.
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6.3.4

6.3.5

6.4

6.4.1

6.4.1.1

Caisson Quay Wall

Concrete caissons could be used to form the proposed breakwater structure. The caissons
would generally be constructed with reinforced concrete walls and base and floated into
position. They would then be sunk onto a prepared bed of rock or concrete by filling with water.

Once in position, the water within the caissons would be displaced by filling with granular
material. Block paving or reinforced concrete slabs could then be provided on top of the
caissons to provide the deck.

Precast Concrete Block Quay Wall

A gravity structure comprising a concrete block quay wall could be suitable as part of the
proposed northern breakwater.

Typically, a concrete block quay wall is constructed of precast unreinforced blocks that are
placed on a prepared bed of rock or concrete. A reinforced concrete capping beam is
necessary to tie the wall together at high level and to distribute berthing and mooring loads.
The beam will be cast insitu behind precast unreinforced concrete cope stones (for durability).

The rear of the structure is then filled with granular material that is mechanically compacted
above high water and, following this, the main quay is usually surfaced with block paving or an
alternative surfacing.

Proposed Form of Construction

The local ground conditions would appear to favour a gravity-type breakwater structure as the
gravity structure could rely on the inherent bearing capacity of the shallow bedrock.

It is proposed that the two options of the precast concrete blocks and the reinforced concrete
caissons are taken forward for pricing. Indicative drawings of the two solutions are contained
within Appendix C, providing an indication of the proposed forms of construction.

Seaward Face of Breakwater

The concept design of the seaward face to the northern breakwater has considered two
shortlisted forms of construction — a sloping rock revetment (for the precast concrete block
solution) and a vertical wall (for the caisson solution).

Option 1 — Precast Concrete Block Wall with Rock Revetment

As deterioration of reinforced concrete and steel structures is inherent in marine environments,
a mass concrete block wall proves to be the most durable and maintenance free arrangement.
However this arrangement will require a structure to form the seaward face.

A second wall could be constructed on the seaward side but this is generally uneconomic and
does not offer any wave absorption properties. Therefore a sloping rock revetment is proposed
that will absorb wave energy thereby reducing run up and reflection and refraction of waves -
this would exacerbate wave conditions in the vicinity including the harbour entrance.
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However, the sloping profile of the revetment results in the construction footprint of the
breakwater with a revetment would be significantly greater than that of a vertical wall structure
— this can be an environmental concern as a result of the loss of seabed. It can however be
argued that the rubble rock structure offers new habitats for marine life.

Alternative forms of revetment armouring could be considered, such as proprietary concrete
armour units, but these may be prohibitively expensive.

6.4.1.2 Option 2 — Concrete Caissons
The caisson has a pre-formed seaward face and therefore further construction works
(excluding anti-scour) would be superfluous.
Implementing the caisson solution with a vertical seaward face will have an adverse affect on
the wave climate in the vicinity of the breakwater structure as waves would reflect and refract
off the structure with little energy dissipation.
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7.1

7.1.1

7.1.2

Discussion

Environmental

General Environmental Issues

The site of the proposed northern breakwater, associated onshore development, and
IIfracombe Harbour more generally are the subject of a number of environmental designations /
sensitivities.  Although there are no apparent impediments to obtaining consent for the
proposed development, the presence of these designations / sensitivities means that:

e A detailed environmental impact assessment will almost certainly be required.

e The detailed design of the proposed development will need to consider environmental
issues.

e The construction of the proposed development, in particular the breakwater, will
require environmental controls.

Most of lIfracombe town centre, including the entire Harbour, lies within a Conservation Area,
designated for its historical and architectural character; within this there are also several Listed
Buildings. The site of the proposed breakwater itself falls within a Voluntary Marine
Conservation Area. The coastal zone to the east, opposite the breakwater, is variously
designated as Area of Outstanding Natural Beauty, Heritage Coast, and Local Nature Reserve.

A number of specific environmental issues are highlighted further, below. For further details of
the environmental designations in the vicinity of the Harbour, refer to Scott Wilson Report No.
D121542/009 “Environmental Impact Assessment Scoping Report”.

Ecology

The proposed breakwater would involve permanent land take on an area of the inter-tidal rocky
shore and sublittoral sandy habitat within a Voluntary Marine Conservation Area. The land take
for a 150 m long breakwater with an (estimated) width at the base of 40 m would be 6,000 m?.

The specific site has not been surveyed, but the wider area is known to support Sabellaria sp.
communities, which are a Biodiversity Action Plan Priority Habitat; the Honeycomb worm
(Sabellaria alveolata) and Ross worm (Sabellaria spinulosa) species are of National
Importance. The intertidal area in the vicinity is also known to support rare anemones such as
the scarlet and gold star coral (Balanophyllia regia), ginger or chocolate tiny anemone
(Isozoanthus sulcatus) and the Devonshire cup coral (Caryophyllia smithii). All species are of
National Importance. The area also supports sponges including the white tit-sponge
(Polymastia mamillaris) and golf ball sponge (Tethya aurantium), both rarely seen in the
intertidal zone and predominantly associated with the sublittoral environment. It is not
considered that the presence of these species (either in the general area or even if they are
present at the site of the proposed breakwater) would represent a fundamental impediment to
obtaining consent. In the first instance, a Phase 1 marine biotope survey would be required to
assess the presence / absence of these (and other) species and make an assessment. If
required, mitigation measures could be implemented, for example translocation of species.

Northern Quay / Breakwater October 2009

27



North Devon Council / Devon County Council / South West RDA
lIfracombe Regeneration

7.1.3

7.1.4

Changes in turbidity as a result of construction activities, habitat loss due to the new
breakwater, changes to sediment dynamics, changes in exposure and changes in organic
enrichment levels all have the potential to impact on existing ecological communities.

The presence of a new breakwater, particularly the seaward side, would actually create new
inter-tidal rocky shore (should a rock revetment be provided) and sublittoral sandy habitat.
Although this is a debateable point and would require scientific justification, an argument could
be made that this would compensate in part for habitat loss.

Water Quality

The coastal waters in the areas surrounding llfracombe are used for commercial fishing and a
variety of recreational pursuits including bathing, water sports, sailing and angling. Some local
beaches are designated as EC Bathing Waters with good to excellent water quality. The local
marine ecology is also dependent on good water quality.

Increased activity within the Harbour arising from the proposed breakwater could result in
sewage being released from boats, either accidentally or deliberately. There is potential for oil
and fuel to be released during the construction phase and also as a result of increased boating
activity longer-term. Increased littering could occur due to the increase in activities both within
and around the Harbour.

The physical presence of the new breakwater would have some effect on hydrodynamics and
sedimentation regimes in and around the harbour. Although the flushing of the harbour is not
believed to be an issue, the sedimentation would need to be considered. Modelling should be
performed during the detailed design stage to assess the implications within the Harbour — this
would be done in conjunction with the wave disturbance model.

Cultural Heritage

There is the potential for submerged archaeological remains to survive within the footprint of
the proposed breakwater, which could be directly impacted upon. Of particular relevance is the
London, a British slave ship which sank in 1796 at Rapparee Cove. Due to its association with
the slave trade, there is considerable controversy about the identity of the bodies and the
remains of the London are widely considered to be of international importance. Given the
potential significance of the London, we have contacted the County Archaeologist who has
reported that the exact location of the wreck is unknown and that the wreck's overall
significance is undetermined. Further consultation would be required and a pre-EIA desk
based assessment and geophysical survey is likely to be required to pinpoint the location of the
wreck and establish its significance. This would need to be undertaken by a specialist marine
archaeologist.

As well as direct impact on submerged archaeological remains, there could also be indirect
impacts to both the wreck and the burial site due to changing water dynamics as a result of the
construction of the proposed breakwater.

The Harbour lies within a Conservation Area so the proposed development — specifically the
associated onshore development — will need to be sensitive to the character and appearance of
this. There are a number of Listed Buildings in the vicinity which influence the Conservation
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7.1.5

7.1.6

7.1.7

7.2
7.2.1

Area, including the Grade II* Listed structures which form ‘The Quay’ and the Grade | Listed St
Nicholas’ Chapel and Lighthouse on Lantern Hill. Although these would not be physically
impacted upon, the proposed development will affect their setting.

Landscape and Visual

As noted above, the coastal zone to the east, opposite the breakwater, is designated as an
Area of Outstanding Natural Beauty and a Heritage Coast. The proposed breakwater, and the
increase in water-borne activity resulting, would have a marked affect on the character of the
Harbour, increasing its scale and increasing its visibility from these important landscape areas.
Care will need to be taken to ensure that the development is sensitive to the character and
appearance of the local area.

Air Quality

The proposed development would increase traffic related emissions of nitrogen dioxide (NO,)
and fine particulate matter (PMy), particularly along ‘The Quay’ and ‘South Quay’ which are
narrow and can become congested, especially during the busy summer season. There are
residential properties above some of the businesses in these locations. The predicted changes
in exposure to pollutants would need to be quantified in a computer model, but it is not
expected that there would be significant adverse effects.

Noise

Noise from additional harbour activities, increased frequency of activities and increased traffic
on local roads, including ‘The Quay’ and ‘South Quay’, has the potential to impact on
residential properties. Again, the predicted changes in exposure to noise would need to be
quantified in a computer model, but it is not expected that there would be significant adverse
effects.

Waves and Hydrodynamics

Wave Protection

The proposed northern breakwater would provide significant protection to the Harbour for all
waves from the south west through to north west, the directions of the largest and most
frequent waves at the entrance to the Harbour.

The waves from the north east would still be able to enter the Harbour entrance, albeit through
a much narrower channel. The waves entering the Harbour would potentially be refracted on to
the rocky shore on the southern side of the entrance. Assuming that this area remains a
natural rock foreshore (with a pocket beach), then wave dissipation should be significant;
limiting wave reflection within the Harbour.

An engineered structure may be able to reduce the wave reflectivity of the area below that of
the natural rocks/cliff and pocket beach; however this would need to be subject to a cost-
benefit study. Furthermore, the addition of a short breakwater on the southern side of the
entrance may improve the protection by reducing the penetration of waves from the north east;
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1.2.2

7.2.3

7.2.4

however this would need careful consideration and a cost-benefit study to justify the additional
construction cost.

At this stage it is considered unnecessary to include for development on the south side of the
Harbour as the natural shore of rocks and pocket beach are a good natural defence. If
modelling shows that these features do not provide sufficient wave dissipation then further
consideration should be given to engineered structures; this is considered to be of low risk at
present.

The dog-leg at the head the breakwater will increase the protection of the berths behind the
breakwater for all wave conditions and is a beneficial feature of the structure.

Conditions Outside the Harbour Entrance

The seaward side of the breakwater should be carefully designed so that waves are not
reflected into the approach channel and creating unsafe conditions for vessels manoeuvring in
the area. Although a breakwater with sloping revetment would require a large footprint, it would
have a lower reflectivity than a vertical sided caisson. If the caisson is adopted, measures to
ensure an acceptable wave climate in the harbour entrance will be required.

Hydrodynamics

The tidal range in the Harbour is such that it will be almost completely flushed with each tide
although there may be localised points for the collection of flotsam. Assuming that there are no
specific discharges to the Harbour then the water quality will be similar to the external waters.

The tidal currents in the entrance should be considered as these may be a problem for
navigation under certain tidal conditions or in combination with certain wave conditions. The
current speeds can be estimated using a numerical model of the hydrodynamics. The same
model would be used to look at the flushing of the Harbour (an estimate of water quality) and to
look at potential sedimentation.

Sedimentation

The Harbour and particularly the Inner Harbour will be low energy environments compared to
the existing harbour arrangement. It is therefore reasonable to anticipate that deposition of fine
sediments would increase. Unless the potential for resuspension is at least the same as the
existing Harbour, there will be an increase in the likelihood that the Harbour will infill with fine
sediments. This may be an issue on the Inner Harbour beach. Presently the beach is exposed
to some wave activity and the coarser sand is washed such that fine sediments are drawn
down the profile. The beach is therefore a reasonable amenity beach. The reduction in wave
energy in the Inner Harbour may reduce this natural washing of the beach such that the beach
accretes with fine sediments and will cease to be so suitable as an amenity beach. A beach
recharge scheme may be possible.

Maintenance dredging of the Harbour may also be required depending on the rates of
deposition of sediment and this should be considered.

The potential sedimentation of the Harbour would need to be modelled at detailed design to
assess and quantify any potential deposition.
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7.2.5

7.3
7.3.1

7.3.2

7.3.3

Summary

e The breakwater will provide significant protection to the whole harbour from waves
from all directions and makes good use of the natural features of the area.

e The current speeds in the harbour entrance throughout the tidal cycle should be
investigated to ensure they are not a danger to navigation in an area of restricted
water for manoeuvres

e Sedimentation within the Harbour, specifically the Inner Harbour should be
investigated.

e General water quality within the Harbour is not expected to be any worse than the
external waters.

Harbour Geometry

Minimum Depth of Water

The proposed arrangement of the northern breakwater is such that the breakwater structure will
generally be founded at a bed level of approximately -5.00m CD. With the structure at this
proposed location, the bed level along the inner face of the structure will be approximately -
4.50m CD, which is below the minimum required level of -2.8m CD (refer Section 5.12.1).

It is probable that some localised capital dredging will be required in the vicinity of the new
breakwater structure to lower existing bed levels e.g. at the western end of the inner face and
in the entrance channel.

Minimum Width of Entrance Channel

The minimum channel width stipulated in BS6349 is 40m to 60m (refer Section 5.12.2), will be
difficult to achieve without relocating the structure into deeper water, shortening the length of
the structure or undertaking dredging works in the entrance channel. The consequence of
widening the entrance would be to increase the wave penetration into the Harbour.

The available entrance channel width will be dependent on tide level, with higher tides
providing a wider channel width. Considering the proposed arrangement and adopting a
minimum navigable depth of 2.7m, the channel width at Mean Low Water Springs (MLWS) tide
level will be in the order of 25m to 30m and at Mean Sea Level (MSL), the channel will be at
least 80 metres wide.

These widths have been estimated assuming that no dredging in the entrance channel is
undertaken. However, should dredging be carried out, the channel width would increase into an
acceptable channel width even at lowest tide levels.

Manoeuvring of Vessels within Harbour

The geometry of the proposed northern breakwater arrangement restricts the size of the vessel
turning circle. Ideally a turning circle of 292m would be required for the largest vessel (MV
Balmoral) in accordance with the guidelines stipulated in BS6349 (refer Section 5.12.3).
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7.3.4

7.3.5

7.3.6

7.4

However, a turning circle of this size could not be achieved within the proposed northern
breakwater arrangement. Allowing for a minimum depth of 2.7m, the maximum achievable
turning circle at MLWS will be approximately 70m and at MSL, approximately 120m.

The use of tug vessels to assist the manoeuvring of larger vessels has been considered as this
would require a smaller diameter turning circle (146m for the largest vessel). However this is
unlikely to be a feasible option on the basis of cost.

It should be noted that the figures stated in BS 6349 are guidelines and therefore smaller
turning circles can be adopted if safe to do so. However this issue will require further
investigation by means of a navigational study and may result in the larger vessels being
precluded from turning or even entering the harbour.

Mooring Combinations

The length of proposed northern breakwater arrangement has been determined based on
mooring the proposed Severn Sea Ferry and the PS Waverly (the largest current vessel). An
additional quay length of 30m will also be available on the end “dog leg” section.

RNLI

The construction of a northern breakwater will allow for the expansion of the existing Outer
Harbour. As well as increasing the size of the Outer Harbour, the breakwater structure would
also provide improved shelter in comparison to current conditions.

Permanent afloat berths for the RNLI (for an all weather lifeboat and possibly an inshore
lifeboat, in a floating boathouse) could be provided within the Outer Harbour as sufficient depth
of water would be available as well as adequate shelter. It is currently proposed that these
berths be located at the western end of the breakwater (on its leeward face) alongside a
network of new floating pontoons.

The location of the RNLI berths will be important so that access to and from the berths is
unrestricted by the presence of other vessels e.g. ferries moored alongside the new
breakwater. Furthermore the berths will need to be safe to minimise the possibility of damage
from other vessels within the harbour.

Additional Moorings

The improved conditions within the Harbour are likely to attract additional private and
recreational craft, particularly vessels from South Wales who will have the surety of being able
to berth at Ilfracombe irrespective of tides or weather. Additional moorings for these vessels
could be provided in the form of trot moorings to the south of South Quay as well as alongside
the floating pontoons at the western end of the breakwater.

Transport Review

The proposed northern breakwater arrangement has been assessed in isolation considering
the current situation, not taking into account any of the ancillary development proposals put
forward for the harbour area (including the proposed Severn Link ferry).
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Landward access to the breakwater will be from the Pier Car Park. The access should be
designed in accordance with prevailing highways standards as noted in Design Manual for
Roads and Bridges.

It is clear that providing a highway through the Pier Car Park will reduce the number of spaces
in the car park. It may be possible to limit the number of vehicles that access the breakwater,
by way of a permit system or locked gate.

The northern breakwater will have a number of potential users, including:

e Existing and proposed passenger ferries.
e Existing charter boats.

e RNLI (berth and boat house).

e Cruise ships.

e Atlantic Array workboats.

Although fishermen will not be designated users of the quay for commercial fishing operations,
they may use it on low tides or inclement weather.

These uses will obviously generate a number of vehicle and person trips which will need to be
accommodated by the current road and transport network. A number of users, such as the
RNLI, will require parking near to or on the breakwater.

The main impact of developing the northern breakwater in traffic terms will be the impact on the
surrounding highway and potential increase in use of the Pier Car Park. If the use of the
breakwater is intensified, it is reasonable to assume that there will be an increase in people
wishing to access it. The main constraint will be the access to the Pier Car Park.

The highway leading to the Pier Car Park from Broad Street and Quay Road is very narrow in
places and in the busy summer period has a heavy pedestrian footfall. A large amount of traffic
should not be encouraged to access the breakwater through these streets.

The existing ferry service that travels to Lundy Island recommends that passengers park in the
long stay car park on the southern side of the Harbour. It therefore has little impact on the
more expensive Pier Car Park and therefore the Quay Road. There is no reason to expect that
this will change should the proposed development be implemented.

In order to reduce the impact of traffic on the surrounding highway, parking should be limited on
the Breakwater and also in the Pier Car Park, with passengers of the ferries, cruise ships and
charters encouraged to park off site and walk or catch a park and ride bus (or other vehicle
type) to the site. If a park and ride vehicle is introduced to and from the Harbour, a turning
circle should be provided in the Harbour area to allow the vehicle to turn around. The vehicle
used should also be chosen carefully, due to its environmental impacts and its ability to
navigate narrow streets.

Parking could also be reduced on the Quay Road to increase the width of the road, for vehicles
and / or the footway for pedestrians.
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Increasing the width of the highway will allow for the two-way movement of vehicles over a
longer length of the road, this would increase the capacity of the road. Increasing the width of
the footway will provide a safer and more pleasant environment for pedestrians. This solution
has many benefits for traffic movement and / or pedestrians. However, other implications, such
as effects on nearby retailers, should be investigated.

The width of the highway could prove to be a constraint when constructing the breakwater, if
material is to be brought via the road network. This may be overcome to an extent through
traffic management although it would be anticipated that the majority of materials will be
brought to site by sea transport.
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8 Costs

A cost plan for the construction of proposed Northern Breakwater Alternative 1, as shown on
Drawings D121542/SKNB2 and D121542/SKNB5, was prepared by Cyril Sweett.

The cost was based on Third Quarter 2009 pricing levels and includes a number of ancillary
elements to the proposed development, such as a new RNLI station building and new mooring
pontoons. The construction cost of these elements, which would probably be financed from
different funding sources, have been subtracted from the total cost estimated by Cyril Sweett.
Details of the estimated cost for Alternative 1 are summarised below:

e Total cost (including RNLI station and pontoons) £21,710,000
e Cost of RNLI station £300,000
e Mooring pontoons (including access bridge and piles) £610,000
e Alternative 1 adjusted cost (excluding RNLI station and pontoons) £20,800,000

Note that the above costs exclude VAT. For further details and assumptions of the cost plan
refer to Cyril Sweett report “llfracombe Harbour Works Northern Breakwater — Cost Plan Nr 1”
dated 23 October 2009, a copy of which is contained in Appendix D.

A cost plan for the proposed Northern Breakwater Alternative 2 (concrete caisson form of
construction) is yet to be completed at this stage.
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Conclusions and Recommendations

9.1 General
Numerous requirements have been considered in order to establish a conceptual layout for the
new northern breakwater as shown on Drawing D121542/SKNB5.

9.2 Form of Construction
It is proposed that a gravity-type breakwater structure would be most suitable for the northern
breakwater at llfracombe Harbour.
Of the gravity-type structures, the forms of construction proposed at this stage are a precast
concrete block wall (Alternative 1) or reinforced concrete caissons (Alternative 2).
The block wall offers the most durable solution although the concrete caisson may prove more
economic together with faster construction.

9.2.1 Cost of Construction
As detailed in Section 8, the estimated cost of implementing Alternative 1 is £20,800,000
(excluding costs of ancillary elements).
A cost estimate for Alternative 2 has not been developed at this stage.

9.2.2 Shelter Provided to Harbour
If the breakwater structure is of the same dimensions and constructed in the same location,
there is unlikely to be a significant difference in the degree of shelter provided to the Harbour
when comparing the form of construction of Alternative 1 to Alternative 2.

9.2.3 Wave Conditions and Hydrodynamics
Alternative 1 (precast concrete block wall form of construction) would probably incorporate a
sloping revetment to its seaward face. Alternative 2 (reinforced concrete caisson form of
construction) comprises a vertical seaward face.
A sloping revetment would have a much lower reflectivity to incident waves than a vertical
faced wall, due to the energy absorption of the rubble mound slope. The greater wave
reflectivity of Alternative 2 when compared to Alternative 1 would likely have detrimental effects
on the wave conditions in the vicinity of the breakwater, thereby affecting vessels navigation in
the entrance channel.
The effects of both alternatives on the local wave conditions and hydrodynamics generally
would have to be confirmed using numerical wave modelling techniques. The results from the
modelling of each alternative could then be compared.
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9.24 Environmental Impact
Although both alternatives would have an impact on the environment (as detailed in Section
7.1), Alternative 1 would have a larger construction footprint than Alternative 2 and would
require a greater quantity of construction materials e.g. rock and fill material. However
additional habitats for marine life would be created.
The magnitude of the impact of each alternative would have to be determined by performing a
more detailed impact assessment.
9.3  Access/ Navigation
The inner face of the quay allows berthing of all existing vessels (including the proposed
Severn Link ferry) at all states of the tides.
The arrangement of the breakwater would allow vessels to enter and leave the Harbour over
the full tidal range (with the exception of some of the fishing fleet that may not have sufficient
underkeel clearance on very low Spring tides). However there is some concern over the width
of the entrance but, with localised dredging, an adequate width can be provided.
Navigation within the new Outer Harbour is likely to be an issue for the existing ferries as there
appears to be insufficient area for turning. This would need to be the subject of a more detailed
study and may possibly require localised dredging and / or moving the breakwater northwards.
9.4 Summary of Advantages and Disadvantages
In comparison to the previously considered Option 1B East and 1B West proposals, the
construction of a northern breakwater in llfracombe Harbour would have a number of
advantages and disadvantages. The main advantages and disadvantages of the proposed
northern breakwater are as follows:
Advantages
e Harbour for refuge for suitable vessels.
e Improved wave protection and shelter to the Harbour.
e Deeper alongside berths available for full tidal range.
e Access to quay at all states of the tide.
e Improved facilities for ferries and passengers.
e Improved facilities for cargo.
e Opportunity to better manage the conflicting activities within the Harbour.
e Provision for an RNLI afloat berth.
e Additional moorings for leisure craft.
e Improved facilities to attract business opportunities.
Northern Quay / Breakwater October 2009
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e Additional area for possible development.
Disadvantages

e More costly (by approximately £6-10,000,000 depending on option).

e Larger development / possibly more contentious.

e Possibility of increased disruption to Harbour operations during construction.

e Possible prohibiting use of existing ferries due to inadequate area for manoeuvring.

e Environmental issues such as increased traffic.

9.5 Recommendations

The northern breakwater alternatives outlined in this report have been considered as
conceptual designs only.

To allow the preferred arrangement to be progressed, a number of activities will need to be
performed. The most important issues are to establish the cost of Alternative 2 and to perform
a more detailed navigational study. The findings of these activities may dictate that alternative,
more costly arrangements are considered e.g. moving the breakwater northwards.

Other activities to be completed include consultation with stakeholders, numerical modelling
studies (wave climate, sedimentation, etc), preliminary and detailed design, environmental
impact assessment, flood risk assessment, geotechnical site investigations, transportation
studies, etc.
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1.0 SCOPE OF WORKS

cyril

global knowhow

LT HLL

ADDITIGNAL 7RO )
0OF G \

T PRELIMINARY

MASTER PLANNING

ILFRACOMEE

HORTHERN BREAKWATER
PROPOSED

ARRANGEMENT

1.1  As part of previous studies, Cyril Sweett have prepared Cost Plans for Options 1b East and 1b West that

involved development of the South side of the harbour.

1.2 In addition to Options 1b East and 1b West, Scott Wilsonhave also been asked to consider an alternative
arrangement with a new breakwater structure located to the North of the harbour in the position indicated
on Scott Wilson drawing D121542/SKNB5 above.

1.3 This Cost Plan seeks to establish an indicative construction cost budget for the construction of the
Northern Breakwater utilising a solid quay wall construction . This option includes a solid quay wall to form
the inside face of the harbour and for a rock revetment to the seaward face.

1.4  Scott Wilson drawing also D121542/SKNBS5 identifies a number of options including:

a) An area of potential land reclamation
b) The provision of new floating pontoons and associated access bridge
¢) The provision of a new RNLI station
These option costs have been identified separately on the Main Summary.
1.5 The detailed costings contained in this cost plan relate to Alternative 1. We have not costed Alternative 2
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Cost Plan Nr.1
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2.0 DETAILED COST ESTIMATE - ALTERNATIVE A
Ref Description Quantity Unit Rate £
NORTHERN BREAKWATER
Work shown on Scott Wilson drawing nrs SKNB2 & SKNB5
Excavation
1 Excavate trench to form 'toe' at base of rock revetment 4,800 m3 7.65 36,720
2 Excavate trench at base of new harbour wall 4,680 m3 7.65 35,802
3  Extra over for breaking out rock (say 20% of trench excavation
at base of new harbour wall) 500 m3 52.00 26,000
4 Disposal of excavated material 9,480 m3 23.60 223,728
5 Trim sea bed to profile 6,192 m2 3.55 21,982
6  Trim rock to profile (say 20% of trench excavation at base of
new harbour wall) 780 m2 24.75 19,305
7  Granular levelling layer/bedding at base of new precast wall;
Drawing SKNB2 Section 1 - 1 2,340 m3 37.75 88,335
Precast concrete harbour wall
8 Precast concrete block wall to breakwater; blocks bedded and
jointed in an appropriate material; 260m length of wall x
122.50m2 X-sectional area 31,850 m3 263.00 8,376,550
Extra over precast concrete block wall for
9 Junction with existing harbour wall 1 nr 11,154.00 11,154
10 Forming steps 2 nr 85,000.00 170,000
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IIfracombe Harbour Works
Northern Breakwater
for North Devon Council / Devon County Council / South West RDA
Cost Plan Nr.1
2.0 DETAILED COST ESTIMATE - ALTERNATIVE A
Ref Description Quantity Unit Rate £
NORTHERN BREAKWATER
Work shown on Scott Wilson drawing nrs SKNB2 & SKNB5
Filling
1 Geotextile material to rear face of new harbour wall 4,550 m2 2.90 13,195
2 Core material to breakwater; quarry run fill (10 - 50kg);
Drawing SKNB2 Section 1:1 78,000 m3 34.50 2,691,000
3 Underlayer material to commercial quay; 2 nr layers of rock (1 -
1.5 tonnes); Drawing SKNB2 Section 1:1 15,500 m3 93.00 1,441,500
4  Armour layer to commercial quay; 2 nr layers of rock 4 - 5
tonnes; Drawing SKNB2 Section 1:1 19,000 m3 85.00 1,615,000
5
Granular fill material to commercial quay; O - 5kg well graded
material (max 10% fines); Drawing SKNB2 Section 1:1 7,500 m3 27.50 206,250
Capping beam
6  Formwork to sides of capping beam 720 m2 44.00 31,680
7  Reinforcement in capping beam 81 t 770.00 62,370
8 Reinforced concrete in capping beam 540 m3 98.00 52,920
Wave wall
9 Formwork to sides of wave wall foundation 435 m2 44.00 19,140
10 | Reinforcement in wave wall foundation 65 t 770.00 50,050
11 Reinforced concrete in wave wall foundation (say 2.00m x
0.75m) 435 m3 98.00 42,630
12 Precast concrete wave wall; profile as Section 2 - 2 on drawing
08 290 m 337.00 97,730
Vehicular block paving
13 | Level and compact surfaces of granular filling 3,300 m2 1.25 4,125
14 300mm type 1 granular filling 3,300 m2 9.70 32,010
15 Concrete block paving; 200 x 100 x 80 thick units laid on 50
thick sand bed 3,300 m2 16.40 54,120
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Cost Plan Nr.1
2.0 DETAILED COST ESTIMATE - ALTERNATIVE A
Ref Description Quantity Unit Rate £
NORTHERN BREAKWATER
Work shown on Scott Wilson drawing nrs SKNB2 & SKNB5
Sundry Items
1 Vertical fenders 1,700 m 117.50 199,750
2 |Vertical ladders; 11m high with walk over detail at top 4 nr 2,921.00 11,684
3 |Mooring bollards 20 nr 800.00 16,000
4  Traffic bollards 8 nr 200.00 1,600
5 Fencing 50 m 50.00 2,500
6 |Gate 1 nr 900.00 900
7 Navigation light 1 nr 5,000.00 5,000
8 Life-rings 4 nr 350.00 1,400
9 Storage/maintenance building; 15.0 x 5.0m on plan 1 nr 40,000.00 40,000
10 | Provision of new fuel berth Iltem 50,000
11  Provision of new commercial mooring servicing pits 4 nr 2,500.00 10,000
12 | Lighting and associated BWIC to block paving areas 3,300 m2 8.00 26,400
13 Allowance for drainage (storm only) to block paving areas 3,300 m2 8.00 26,400
14 | Adaptions to Pier car park to create new vehicle access Item 10,000
15 Whitelining to areas of vehicular paving Item 2,000
16  Offshore navigation buoys/lights Item 15,000
17 |Provisional allowance for covered footpath 175 m 1,500.00 262,500
Sub-Total of Measured Works 16,104,000
18 Contractors Preliminaries, Oh&p on sub-total of measured
works 20 % 3,221,000
19 |Contingencies to allow for unforeseen eventualities 10 % 1,610,000
NEW NORTHERN BREAKWATER - TO SUMMARY £/ 20,940,000
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Cost Plan Nr.1
2.0 DETAILED COST ESTIMATE - ALTERNATIVE A
Ref Description Quantity Unit Rate £
AREA OF RECLAIMED LAND
Area shown on Scott Wilson drawing nrs SKNB2 & SKNB5
Omissions
1 | Disposal of excavated material (say 75% of excavated material
suitable for re-use as mass filling) 7,000 m3 23.60 -165,200
Note: the following savings result from a net saving of 20m of
precast concrete wall and capping beam
2 Precast concrete block wall to breakwater; blocks bedded and
jointed in an appropriate material; net saving of 20m length of
wall x 122.50m2 X-sectional area 2,450 m3 263.00 -644,350
3  Formwork to sides of capping beam 45 m2 44.00 -1,980
4  |Reinforcement in capping beam 7 t 770.00 -5,390
5 |Reinforced concrete in capping beam 45 m3 98.00 -4,410
Additions
6 Filling with material arising from dredging works 7,000 m3 10.00 70,000
7  Compacted granular fill to area of reclaimed land; 0 - 5kg well
graded material (max 10% fines) 20,500 m3 27.50 563,750
8 | Level and compact surfaces of granular filling 2,100 m2 1.25 2,625
9 300mm type 1 granular filling 2,100 m2 9.70 20,370
10 |75 thick bitumen macadam paving 2,100 m2 12.00 25,200
11 | Lighting and associated BWIC to bitmac paving areas 2,100 m2 8.00 16,800
12 Allowance for drainage (storm only) to bitmac paving areas 2,100 m2 8.00 16,800
Sub-Total of Measured Works -106,000
18 Contractors Preliminaries, Oh&p on sub-total of measured
works 20 % -21,000
19 |Contingencies to allow for unforeseen eventualities 10 % -11,000
AREA OF RECLAIMED LAND - TO SUMMARY £ -140,000
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lIfracombe Harbour Works
Northern Breakwater
for North Devon Council / Devon County Council / South West RDA
Cost Plan Nr.1
2.0 DETAILED COST ESTIMATE - ALTERNATIVE A
Ref Description Quantity Unit Rate £
FLOATING PONTOONS, ACCESS BRIDGE ETC
Works shown on Scott Wilson drawing nr SKNB5
1 Excavating barge mobilisation & de-mobilisation Item 50,000
2 Excavation of sea bed 1,000 m3 15.00 15,000
3 Extra over for breaking out rock 500 m3 100.00 50,000
4 Disposal of excavated material 1,000 m3 50.00 50,000
5 Trim sea bed to profile 1,000 m2 10.00 10,000
6  Trim rock to profile (say 50% of excavation area 500 m2 50.00 25,000
7  Plinth detail for access bridge hinge mounting Iltem 5,000
8  Mooring piles; including mobilisation and demobilisation Iltem 50,000
9  Access bridge; 2.2m wide x 40m long; hardwood decking Item )
10 | 2.4m wide floating pontoons; hardwood decking 100 m ; 125,000
11 4.8m wide floating pontoons; hardwood decking 40 m ;
Note :items 7, 8, 9 & 10 based on a budget cost provided by
Solent Marine Ltd
12  Electricity supply to shore isolation panel Item 10,000
13  Electrical distribution and provision of service pedestals Item 8,500
14 Bridge LED Combi lighting Iltem 2,000
15 Water systems to pontoons Item 5,000
16 Emergency services Item 1,000
Note :items 13, 14, 15 & 16 based on a budget cost provided
by Rolec Services Ltd
Sub-Total of Measured Works 407,000
Contractors Preliminaries, Oh&p on sub-total of measured
works 25 % 102,000
Contingencies to allow for unforeseen eventualities 20 % 100,000
FLOATING PONTOONS, ACCESS BRIDGE ETC - TO SUMMARY £ 610,000
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Cost Plan Nr.1
2.0 DETAILED COST ESTIMATE - ALTERNATIVE A
Ref Description £
SUMMARY
1 NEW COMMERCIAL QUAY AND JETTY 20,940,000
2 AREA OF RECLAIMED LAND -140,000
3 LAND BASED RNLI STATION (150m2 @ say £2,000/m2) 300,000
4 FLOATING PONTOONS, ACCESS BRIDGE ETC 610,000
Total of Estimate at 3rd Qtr 2009 Pricing Levels 21,710,000
Notes:

To reflect the early stage of the design, a contingency provision of 10% to allow for unforeseen eventualities has
been included.

To facilitate comparion between the various options, the estimated construction cost reflects 3rd Qtr 2009 pricing
levels.
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Cost Plan Nr.1

3.0 NOTES & CLARIFICATIONS

3.1 Basis of Cost
The costs in this document are based on the following drawings and information:
Scott Wilson Information:
Drawings

D121542 /SKNB2 Northern Breakwater Alternative 1 Indicative Section
D121542 /SKNB5 Northern Breakwater Proposed Arrangement

Notes

In order to ensure the Option 1B East and 1B West costings were as accurate as possible, Cyril Sweett
market tested the scheme by developing the Cost Plan for the new solid breakwater/quay in conjunction
with a specialist marine civil engineering contractor (Dean & Dyball Construction Ltd) who have recently
completed the Brixham harbour scheme. The rates received for the solid breakwater/quay on the Option 1B
West scheme have also been utilised for the Northern Breakwater scheme.

For the Northern Breakwater scheme, Cyril Sweett have obtained budget costs for the new access bridge,
floating pontoons and associated mooring service pedestals from specialist contractors (Solent Marine Ltd
and Rolec Services Ltd).

On the basis of advice received from the Engineer, the Cost Plan anticipates that the brerakwater can be
constructed from the shore working hand over hand (i.e. working along the constructed wall to remain
working in the dry). The Cost Plan therefore makes no provision for temporary coffer dams or the like.

3.2 General

This cost plan assumes a lump sum tender obtained in competition using an appropriate Standard Form of
Building Contract.

This cost plan has been prepared on limited design information and should be viewed by the design team as
a cost framework within which design development can take place. The design and specification of the main
elements will require ongoing detailed cost checking as the design progresses.

The cost plan assumes that any material to be removed from site will be classified as ‘inert'.

3.3 Inflation trend forecast
For ease of comparison with Options 1B East and West, this Cost Plan reflects 3rd Quarter 2009 pricing
levels. We are currently forecasting a fall in infrastructure project tender prices of 0.9% during the
remainder of 2009 and 0.7% during 2010 within the South West, with a slow recovery thereafter. As the

anticipated start on site date for the construction works is not known, we have made no allowance for
inflation/deflation from the 3rg Qtr 2009 to the start on site date.
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Northern Breakwater

for North Devon Council / Devon County Council / South West RDA

Cost Plan Nr.1

3.0 NOTES & CLARIFICATIONS
3.4 Exclusions

The following are excluded and need to be covered by other budgets within the overall Project Financial
Model, where appropriate

VAT

Allowance for future inflation/deflation in construction costs between the 3rd Qtr 2009 and the start on site
date (see note 3.3)

Site acquisition costs.

Finance costs.

Professional and design fees.

Planning fees.

Local Authority inspection and adoption fees

Survey works, site investigations, studies or the like

Legal fees and agency fees

Management company operation and maintenance costs

Costs in connection with soil contamination

Costs in connection with abnormal ground conditions arising from any future site investigations
Lowering or diversion of any existing sewers, drainage or upgrading of site services to meet the required
loads of the proposed development

Work to existing roads or highways or other work beyond the allowances stated.

Costs in respect of adjoining owners (rights of light, party wall awards, oversailing rights, projection
licences, etc).

Off site infrastructure works

Section 278 works

Section 106 works contributions or commuted sums

Costs in connection with phasing or sectional completion

Lifting apparatus to aid loading and unloading of fishing boats

Local excavation of sea bed in entrance channel (if necessary)

Floating RNLI boathouse

Public Art
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Cost Plan Nr.1

APPENDIX A
Scott Wilson drawings:
D121542 /SKNB2 Northern Breakwater Alternative 1 Indicative Section

D121542 /SKNB5 Northern Breakwater Proposed Arrangement
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