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Dear Rodney

DUNBAR HARBOUR — MARCH 2009

Dunbar Harbour Trust (DHT) have commissioned BedRankine (BR) to undertake a review
of their facilities to assess the current mainteearequirements. In particular, we were asked to
address:

The new maintenance bay structure;

The quay wall in areas where erosion and deteraoratf the masonry work has
occurred and changes in condition since 2007; and

Improvements to fendering arrangements in the Qicbbur;

We carried out an inspection on 26 March 2009. miagrity of the inspection was carried out
on the morning's low tide although the water degtt strong winds prevented detailed
inspection of the North wall of Victoria Harbour.

Our findings and recommendations together withiecten of photographs are provided below.

New Maintenance Bay Structure

The maintenance bay is constructed in Broadhavgwet to the Victoria Harbour; it consists
of a 225mm deep reinforced concrete slab 16m lgngnbwide. Vessels enter the Broadhaven
on the falling tide and moor against the pier betw¥ictoria Harbour and Broadhaven. As the
tide level falls the vessels lean against the wadl the keel of the vessel rests on timbers on top
of the slab.

The DHT have highlighted 3 problems with the manatgce bay structure:

1. The level of the slab is too low relative to MLWS
2. Stability of the vessel when on the maintenarage and
3. The exposure of soft rock along the wall;
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The existing foreshore was excavated in order ttract the maintenance bay. The top of the
sloping slab is at approximately +3.5m CD, 2.4mvabloelow MLWS. This has proved to be too
low as it limits the time available to carry outintanance work. DHT hope to raise the level of the
slab in the future. BR have not been asked toemsddhis issue at the present time but we would
suggest as an interim measure, that consideratigiven to raising the berth level by adding make
up timbers on top of the existing bearers. Thissnee could be augmented by placing gravel
between the bearers if it is also required to réisenvorking surface.

The wall adjacent to the maintenance area slopg#lgl outwards which affects the stability of the
vessels when they rest against the wall. In thg term, DHT would like to provide some vertical
fendering along this wall.

During the construction of the maintenance baybedrock was excavated which has exposed an
area of soft rock at the base of the pier betwaeadhaven and Victoria Harbour. This rock is
considerably softer than the surrounding bedrocksanis being eroded by general wetting and
drying of the tidal cycle.

The area above the soft rock has been previoughiredl using small blocks, see Photograph No 6.
Above these blocks is the original blockwork coustion. Although the small blocks bridge over
the failed section, the blocks above are considigiddeper and so it is unlikely that the failure of
the small blocks would lead to catastrophic failof¢he wall. However, if no remedial work is
carried out this soft rock will continue to erodstd the void will gradually enlarge causing local
instability to the wall which could in turn causéazard to those working on the bay..

We recommend that a vertical face is provided aufjato the maintenance bay. This could be
formed by a the provision of 2 or 3 timber fendeotted to but spaced off the existing wall. The
bottoms of the timbers should be socked or othertes] into the base slab. The timbers need to
be sufficiently well fixed to enable vessels towgecto them so as to avoid the risk of falling
outwards.

Alternatively, it has been suggested that conaiaties provided by the army could be utilised to
provide a vertical berthing face. These would prévurther erosion of the soft rock and also could
be fendered to provide a berthing face. The dizathge of this option is that backfill would be
required to fill the void between the vertical sk the existing wall. This would increase the
costs and so put additional load on the wall anthe@nchorage system would have to be carefully
considered.. However, given that the slabs areetptired in the current location the additional
costs would off set by the savings from the usthefexisting concrete slabs.

If for financial reasons the area of soft rockessidered in isolation, we recommend that the area
is patched using dowels drilled into the solid veadtl a shutter placed in line with the current face
to concreted over the void. It may be possibles®e the existing rock to help fill the void oréac
the repair reducing the quantity of concrete resfliirThis work should be carried out as soon as
possible to limit any future erosion.

Deterioration of the Existing Quay Walls since 2007

In general, the masonry walls have not deterioraiguificantly since our May 2007 inspection.
Photographs Nos 11 to 22 show comparisons betw@@n and 2009 for selected areas which are
suffering from block movement and voids in the wall
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There are a couple of areas that were not ideditifieche 2007 survey notably the entrance to the
harbour where a number of blocks have moved (PhapdgNo 23). There is also an area in the
Broadhaven where the facing blocks are been wastigds shown in Photograph Nos 8 and 9.

We recommend that these new areas are added aoethe previously identified. All the areas
should then be monitored with photographs takerogially to record the condition. Plans should
also be made to carry out remedial works on theswadfected areas at the earliest opportunity.

Improvements to fendering arrangements in the Old Hrbour

DHT have installed new ladders in Cromwell HarboAdjacent to the ladders are new baulk
timber fenders to protect the ladders from the nmgovessels. However, the wide spacing of the
ladders means that the vessels can no longer jpardliel to the harbour walls. DHT would like to
install additional fenders around harbour. Howetlez old harbour is a listed structure and so any
alterations to the structure have to be justified approved Historic Scotland

Given that historical use of timber within harboarsl the fact that timber has been previously
been approval by the Historic Scotland, we woutnemend that timber fenders are installed in
between the ladders to provide the harbour witmdwessary fendering.

Alternatively, if a more flexible fendering systaswrequired, rubber fenders could be provided
hung on chains which, in principle, could be raiaed lowered as necessary. However, the health
and safety implications associated with movingfémelers should be carefully considered.

Summary

Since the survey carried out by Beckett Rankingay 2007, DHT have installed new ladders in
Cromwell Harbour and constructed a new maintenaagen the Broadhaven. However,
additional work is still required in order to impthe existing infrastructure and ensure the
harbour remains in good working order.

This letter addresses three main areas highlighyddHT. From our survey we recommend that
the remedial work to the area of soil rock is regiias soon as possible. This work can be carried
out in isolation or together with the fenderinghe pier and other wall repair.

If DHT require additional assistance to progress work, we suggest that the various options are
reviewed and construction cost estimates produBedwings and specification can then be
prepared for the most viable option. Our costéarying out this work are shown in the table
below. The actual costs will depend on the scdpeook so the costs provided are for budgetary
purposes only..

Element of Work Estimate of BR's fee
Repairs to area of soft rock £5,000
Fenders to Cromwell Harbour £5,000
Fenders to Broadhaven £5,000
General wall repairs £25,000
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Please do not hesitate to contact us if you requngeadditional information

Yours Sincerely

A
\

Jessica Kingham
Senior Engineer



Photograph No 1: New Maintenance Bay Photograph:NBalk timbers fixed to a
reinforced concrete slab.

Photograph No 3: Showing area prior to Photograpi\Rock trimmed to cast slab
construction

Photograph No 5: Eroded rock Photograph No 6: pteviepair above recent
failure



Photograph No 7: Pre-cast slabs Photograph No 8JBenaen east wall

Photograph No 9: Repair required Photograph No 1€toxia Harbour northern
wall

Photograph No 11: 2009 Block movement Photograpi @007 Block movement



Photograph No 13: 2009 Block movement PhotograpiN@®007 Block movement

Photograph No 15: North east Corner Photograph N@Q@° Void in wall
movement

Photograph No 17: 2007 Void in wall Photograph No2@)9 Loose base block



Photograph No 19: 2009 Previous repairs PhotograpBN 2007 Previous repairs

Photograph No 21: 2009 Block movement Photograpl22@®007 Block movement

Photograph No 23 2009 Block movement at PhotogihgpR4: Cromwell Harbour
harbour entrance



Photograph No 25: New Ladders Photograph No 26: Bthéiishing boat

Photograph No 27: Moored Fishing boats PhotograpRMdNew ladders



