Environmental Assessment for

Maintenance Dredging of the Barrage locks,

Outer Harbour and Approach Channel.
1.0      Introduction
1.1     The purpose of this document is to provide an Environmental Assessment with respect to the maintenance dredging works required to the Barrage Locks, Outer Harbour and associated Approach Channel adjacent to Cardiff Bay Barrage.
2.0      The Site and Environment
2.1      Existing use of Outer Harbour etc.
2.1.1        Outer Harbour
The Outer Harbour provides a tidal sheltered area and 'harbour of refuge' for small boats waiting to use the locks. The Harbour is formed by two breakwater arms that provide a clear entrance width for boats of 30 metres. The seaward facing walls of the two arms have an open 'slotted' construction, which is designed to prevent excessive wave reflection outside the harbour. The bed of the harbour must be maintained at a level of -8.0m OD to allow navigation of boats for the full tidal range present in the estuary.
2.1.2        'Wrach' Channel and Outer Harbour Approach Channel.
The main approach or 'Wrach' channel is controlled and dredged by Associated British Ports and is the navigational route for ships entering the Port of Cardiff. There is a short Outer Harbour access channel between the Wrach Channel and the Outer Harbour, which is maintained to a level of -7.5m OD to allow navigation of vessels entering and leaving the Outer Harbour.
2.1.3        Locks & Saline Sump
There are three locks that allow boats to enter and leave Cardiff Bay. Two of the locks have gate widths of 8m and one has a width of 10m. The two narrower locks are deeper by 3 metres with a downstream or estuary cill level of -7.0m OD whilst the third lock has a downstream cill level of -4.0m OD. All locks have a barrel length of 40m, which accommodates 10 average sized recreational vessels. The locks comprise reinforced concrete abutments which house hydraulic operated sector gates. The water load on each of the gates is taken entirely on the gate pivots mounted and pre-stressed with steel bolts onto heavily reinforced concrete abutments. The locks are normally filled from the Bay. However an amount of seawater inevitably feeds back and accumulates in the Bay during lock operations. A sump of invert level -7.0m AOD is
located to collect any seawater ingress immediately upstream of the locks. The saline water collected within the sump is removed to the Outer Harbour under gravitational head via a 1.2m pipe, which is located beneath the lock structure.

Silt enters from the Estuary and accumulates in the locks. This silt is removed by ploughing during maintenance dredging of the Outer Harbour and Approach Channel.
2.2      Management and Maintenance of the Barrage 
2.2.1  The Barrage is manned 24 hours a day 365 days a year with a minimum of 3 operators, the total Barrage team comprises 22 full time staff and includes a maintenance team of 6. In addition the Harbour Authority who are located at the Cardiff end of the Barrage embankment have additional teams that deal with environment issues and management of the Bay.
2.2.2  The maintenance team carry out maintenance to specific programmes. In addition external contractors are used to help with works on the Barrage.
2.2.3  The maintenance team regularly monitor and maintain the operations of the sluices, locks, bascule bridges, fish pass, navigational aids and all other associated hydromechanical parts of the Barrage in a systematic way that is governed by operation and maintenance manuals.
2.3      The Condition and Features of the Existing Mudflats, Estuary and Sub-Tidal Sandbanks
2.3.1   The Cardiff Flats/Orchard Ledges is a 5 km long coastal area that is subject to international and national statutory conservation designations and is within the Severn Estuary Special Area of Conservation and Special Protection Area.
Most of the adjacent land use is Port related, industrial and infrastructure, with the exception of the area between Pengam Moors and the mouth of the River Rhymney, which is partially residential low-lying grazing land.
Approximately half of the length of the low-lying inter-tidal foreshore has been narrowed by 600-800m by the tipping of industrial and domestic waste materials. Original estuarine alluvium palaeo-surfaces are still visible at the north of the River Rhymney. Seawalls, embankments and revetments defend the coastal margins of the port and related industries.
The local hydrodynamic regime is very varied. The tidal residuals for the nearby Wentloog Levels show an ebb-dominated tidal regime, with a spring tidal range of some 11.2m and a neap tidal range of some 5.3m. The dominant wind direction is from 60° - 120° North, and mean significant wave heights will generally vary from 0.6m to 2.0m.
Offshore of the Cardiff, Wentloog and Gwent Levels are extensive sub-tidal mud banks. These offshore mud banks are thought to be an integral part of the Severn Estuary fine sediment exchange system, which also includes the inter-tidal areas and, historically, the hinterland. On some of the more elevated areas of the backshore zone, salt marshes have formed.
The large inter-tidal expanse of mudflats contributes to the creation of unusual ecological conditions. These unusual ecological conditions form a unique habitat for over wintering shore birds. The international importance of this environmental resource is clearly reflected in the extensive range of statutory conservation designations applied to the region.
2.4      Existing Use of Outer Harbour by Over Wintering Birds and Migratory Fish
2.4.1   The British Trust for Ornithology report entitled "The Effects on Waterbirds of Dredging at the Cardiff Bay Barrage Report for 2009/10 (ref: 553)" assessed the possible impact of maintenance dredging operations upon the numbers of waterbirds using adjacent mudflats. These mudflats historically formed part of the intertidal mudflats of the Bay. The ornithological significance of the mudflats that adjoin the Barrage is assessed by comparing counts made since impoundment with historic data collected prior to the construction of the Barrage and with concurrent count data from two adjacent areas of mudflat. The results of the monitoring are summarised in Paragraph 4.1 of this assessment. 
2.4.2   The migration of fish from the sea to bay primarily takes place via a fish pass which is located outside the confines of the Outer Harbour. Dredging is proposed for the locks, Outer Harbour and its approach channel only. Dredging will be undertaken in January & February and July each year in accordance with advice received from Natural Resources Wales (NRW) regarding minimising the effect of the dredging on fish. Consequently, the impact of the dredging works upon fish seeking to access the Bay via the fish pass is deemed to be small.
3.0      Project Details
3.1      General
3.1.1   Purpose and physical characteristics
The site is located in the South West part of Cardiff Bay area. With respect to the Outer Harbour and Approach Channel, the contractor will be required to dredge muds and all other materials forming the bed within the areas defined to achieve bed level of -7.5m and -8.00 m below ODN. Dredging therefore takes place in tidal water. 
Dredging will be in muds and silts. The spoil is to be disposed in a triangular area to the east of the Cardiff and Penarth Roads, centred on 51° 26.5 min North, 3° 6.5 min West (Cardiff Grounds). Presently there is no alternative usage for the material that is proposed to be dredged from the Outer Harbour and Approach Channel and a licence for disposal at sea is therefore being sought.
3.2      Dredging Details
3.2.1   Outer Harbour and Approach Channel
3.2.1.1    Timing of dredging
Each dredging operation will take approximately 4 weeks to complete. It is proposed that there will be two events a year -one in January & February and one in July.
3.2.1.2    Frequency of dredging - two operations per year.
3.2.1.3    Location of dredging - Locks, Outer Harbour and Outer Harbour Approach Channel
3.2.1.4   Method of  dredging to be by trailing suction hopper dredger.  

3.2.1.5
Method of transporting - In Hopper Dredger vessel.
3.2.1.6
Timing of disposal -as above 'timing of dredging'
3.2.1.7
Frequency of disposal - as above 'frequency of dredging'.
3.2.1.8    Location of disposal - Cardiff grounds, 51° 26.5' North and 3° 6.5 West.
3.2.1.9      Method of disposal - through split bottom of hopper dredge vessel.
3.2.1.10   Identification of pollution contingency measures during the operation.
Overflowing from the vessel during dredging, loading or the transportation of dredged material will not be permitted - this will be a contract requirement. The contract will state that the Contractor shall ensure that sufficient measures are taken to prevent spillage or loss of any material from the dredging or his other operations, which would cause any pollution of water in contravention of the Environment Act 1995. The contractor shall include in his rates and prices for achieving this and for any other requirements set out in the contract with regard to pollution including water quality aspects.
3.2.1.11    Other elements of proposals likely to cause disturbance
As in the previous dredging campaigns noise limitations will form part of the dredging contract. It should be noted the contract does not include for any works on the existing foreshore.
4.0      Identification of Effects
4.1      Birds
The BTO’s report No. 553 includes the following within the Executive Summary:
Twelve waterbird species were recorded using the mudflats affected by dredging in January and March 2010. These included five of the 10 species of wildfowl and wader that had been recorded on the equivalent mudflats prior to Barrage construction – Shelduck, Mallard, Oystercatcher, Curlew and Redshank – together with Cormorant, Coot and five species of gull – Black-headed Gull, Common Gull, Lesser Black-backed Gull, Herring Gull and Great Black-backed Gull. With the exception of Coot, all these species have been recorded on these mudflats during previous periods of post-barrage fieldwork.
By far the most numerous species on the mudflats affected by dredging were Black-backed Gull, Lesser Black-backed Gull and Herring Gull. Aside from these, only Cormorant and Mallard were recorded in numbers greater than 10 on any one of these mudflats, Black-headed Gull, Herring Gull, Lesser Black-backed gull and Great Black-backed Gull utilised all three mudflats.
The overall numbers of wildfowl and waders using the mudflats affected by dredging were very low. Low tide densities of Shelduck, Lesser Black-backed Gull and Herring Gull were greater on the comparative mudflats.

There is only limited evidence that the dredging in late January / early February 2010 might have had an effect in the short term, with numbers of Redshank and mallard declining on the mudflats by the Barrage between January & March. These declines were countered by slight increases in the numbers of Black-headed Gull, Lesser Black-backed Gull and Herring Gull following the operations.

Evidence that dredging has had a long-term effect on the numbers of birds using the mudflats by the Barrage is also limited. Over the nine years of monitoring, numbers of Black-headed Gull have shown a non-significant decline on the mudflats affected by dredging. This might suggest that the regular dredging that has occurred since the Barrage was completed has had a limited effect on the long-term development of invertebrate food supplies – if so, this would be an inevitable consequence of complying with the statutory requirements of the Cardiff Bay Barrage Act 1993. However, it should also be noted that Black-headed Gull numbers also declined significantly on adjacent mudflats, suggesting that changes were part of a wider trend. Numbers of Cormorant and herring Gull have actually increased on the mudflats affected by dredging and this would suggest that waterbird food supplies have not been detrimentally affected by the operations in the long-term. 
4.2      Fish
Fish primarily pass from the sea to the bay via the fish pass, although some enter via the locks. The dredging operations may result in some disturbance to migratory fish, which could potentially delay migration. However, by following advice received from NRW, the timings of these operations will be such as to minimise this disturbance. 

A fisheries intensity study was carried out as part of the 'Bristol Channel Marine Aggregates: Resources and Constraints Research Project'. Information provided in the report includes the location of various fisheries and the tonnages of fish catches between 1993 and 1998 - however this information is not specific to the Cardiff area but covers a section from approx. Newport to Ilfracombe. The 'Severn Estuary Strategy' also provides information on fishing activities and analysis of long term trends from fish captures. The report proposes policy recommendations with the aim to support and promote sustainable use of the Estuary's fisheries and to protect estuarine habitats whilst recognising the value of the fisheries to local communities. Cardiff County Council enters into annual agreements with NRW regarding fishery monitoring and mitigation services against presumed effects of the Barrage. 
4.3     Mudflats
Along the Cardiff Flats/Orchard Ledges area, and indeed all the way to the mouth of the River Usk, the position of the low water mark has retreated and the inter-tidal zone has narrowed. There exists evidence of foreshore lowering from the exposure of buried archaeological finds and consolidated blue-grey clays of the Wentlooge Formation, exposed on the lower foreshore. Where the backshore is being eroded, fill materials (coarse rubble and shingle) are becoming deposited on to the beach.
It is clear that the Severn Estuary shoreline has altered its position and form throughout history. Many factors combine to cause these changes in morphology. They are generally an attempt by the dynamic littoral zone of the shoreline to realign itself to the new conditions, thereby achieving equilibrium. Most changes are due to natural cyclical changes, however, more recent changes may in part be due to additional factors caused by human activities both nearby and on a global scale.
5.0      Cumulative Impacts in Relation to Other Activities
5.1   Bathymetry monitoring of the Outer Harbour and approach channel, Wrach channel, disposal ground, Orchard Ledges, and the areas immediately adjacent to the Barrage and around Penarth Head is being carried out on a regular basis.
5.2     The above measures should be sufficient in monitoring the combined impacts of the listed operation on the features of the Severn Estuary in this locality.
6.0      Measures to Avoid Adverse Impacts on European Features
A deemed impoundment licence for the construction of the Cardiff Bay barrage was granted by virtue of Section 3 of the Cardiff Bay Barrage Act (1993). A condition of this licence is that, except in emergency, no relevant work or operation be commenced unless full details of the work has been submitted as a Schedule 3 notice to, and approved by, NRW. 
6.1      Migratory fish-passage between the Severn Estuary and Cardiff Bay
It is proposed that the dredging operations be undertaken in January & February and then in July & August (which is the period within the migration season which historically produces the least numbers of fish, and is therefore NRW’s preferred time for the second dredging operation). Hence the usual peak salmon runs in November and December are avoided.
6.2      Migratory fish - Severn Estuary
Discharges of the dredged material will be undertaken over a 4-week period in January & February and July & August. Further to discussions with NRW it is confirmed that there are no surveys of migratory fish in the Severn estuary. The only studies that exist are those that are specific to outfall discharges.
6.3      Bird features of the Severn Estuary SPA/RAMSAR.
The noise level of the dredging operation will be limited within the specification of the contract to limits that are not expected to impact upon birds in the vicinity of Orchard ledges.

Dredging operations will only deepen the Approach channel and the area of the Outer Harbour. This operation is therefore unlikely to reduce the available invertebrate food source for the birds.
6.4      Management of lock gates and sump to allow flushing: -
Locks: The opening of both the inner and outer gates allowing a flow to flush the silt in the locks barrels or outside in the Outer Harbour is prohibited under the Operational Procedures for the Barrage as excessive flows of water will damage the hydro-mechanical parts of the locks.
Flushing Pipes: The flushing pipe transfers the saline water from the saline sump to the Outer Harbour and the velocity depends on the height differential of the tide and the sump. The velocity is not at any tide sufficiently high to move any large volumes of silt in the immediate area of the discharge location in the Outer Harbour.
6.5      Monitoring and feedback to determine future management
Monthly bathymetric surveys and siltation monitoring in the Outer Harbour and Outer Harbour Approach Channel is conducted by CHA staff.
7.0      Condition and Restriction
7.1      The project has been managed to avoid any adverse effects to the integrity of the site. In the event that any monitoring indicates that continuing with the same method of operation in the future may give rise to issues of concern, alternative proposals/options of maintaining the required bed levels will be considered.

