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A:  INTRODUCTION 

1. The Tidal Lagoon Swansea Bay Project 

1.0.0.1 Tidal Lagoon (Swansea Bay) plc (TLSB) proposes to construct and operate a new tidal-
powered generating station, with a nominal rated capacity of 240MW, on land in 
Swansea Bay and adjacent to Swansea Docks, between the dredged channels of the 
Rivers Tawe and Neath (the Project).  The Project involves the construction of a c. 
9.5km long u-shaped seawall impounding an area of some 11.5km² of seabed and 
foreshore to create a Lagoon.  The water impounded in the Lagoon provides the head - 
or build-up - of water needed to store kinetic energy that can be turned into electric 
power. Electricity will be generated as water flows through the bi-directional turbines 
when the Lagoon fills and empties after a holding period to create the head required. 
The electricity generated will be fed into the National Electricity Transmission System 
(NETS) at an existing substation in Baglan Bay via an underground cable. 

1.0.0.2 The Project comprises three main elements: 

Offshore 

 Seawalls with road 

 Turbine and sluice gate housing structure with Operation and Maintenance (O&M) 
facilities 

 Offshore visitor centre with O&M facilities 

 
Western and eastern landfall 

 Western landfall building with O&M facilities and seawall access control 

 Car parking 

 Hardstanding area for boats 

 Dunes and beach 

 Recreational space including play area 

 Grassland and saltmarsh area 

 
Grid connection 

 Underground cable connection from western landfall to substation at Baglan Bay 

1.0.0.3 This document has been prepared for and on behalf of TLSB in relation to the 
construction of the Project.  It forms part of the suite of application documents 
supporting an application by TLSB to the Secretary of State for Energy and Climate 
Change for authority to construct operate and maintain the Project (the Application).  It 
is an important and relevant consideration in the determination of the Application and 
will be secured by a requirement attached to the development consent order (DCO) 
sought by TLSB pursuant to the Application. 
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1.0.0.4 The Project site (or Application site) for the purposes of the outline OEMP is defined as 
shown on the land and works plans relating to construction of the Project and where 
physical works are carried out.  This is shown edged in red at Figure 1. 

2. The purpose and aims of the outline OEMP 

2.0.0.1 The purpose of this outline OEMP is to set out in general terms the mitigation measures 
required for the operation of the Project so as to protect the environment.  The outline 
OEMP covers legislative requirements and compliance with regulatory and best 
practice requirements.  It also defines mitigation measures set out in the Environmental 
Statement (ES) which accompanies the Application.  The provisions of the outline OEMP 
will be required to be adhered to as a requirement of the DCO.  TLSB and any 
contractor employed in operating the Project will be required to comply fully with the 
terms of the outline OEMP. 

2.0.0.2 During the operational phase of the Project, the O&M team will work in a manner that 
maximises the opportunities to enhance the environment whilst reducing any negative 
environmental impacts of the Project.  The outline OEMP sets out a framework to 
secure provisions for the management, mitigation and monitoring of environmental 
effects during operation of the Project.  Monitoring strategies will be secured under an 
Adaptive Environmental Management Plan to provide data that will ensure 
environmental procedures are adhered to and supported operationally.  

2.0.0.3 Section B of this outline OEMP addresses general operational matters.   

2.0.0.4 During the operation phase of the Project, Lagoon Wardens will be employed, whose 
responsibilities will include securing the delivery of this OEMP, although other elements 
may be discharged by consultants or contractors retained by TLSB.  Lagoon Wardens 
will liaise with the relevant local planning authorities.  In any event, ultimate 
responsibility will lie with TLSB, which will be a statutory undertaker. 

3. Turbine operation 

3.0.0.1 During periods when the turbines or sluices are in operation, there will be significant 
water flows through the concrete structures, resulting in high flow velocities. A 500m 
safety zone will be in place both inside and outside of the structure to ensure that 
people and small vessels will not be pulled into the structure. 

3.0.0.2 It is proposed that video cameras are placed, possibly on the Offshore Building, with 
good visibility on the safety zones (both on the inside and the outside of the Lagoon), 
and that monitoring screens are present within the operational control centre in the 
Offshore Building. The control centre will be permanently manned during day-time 
hours. This will ensure that in case of accidents where a person or a small vessel has 
entered the safety zone, then the turbines and sluices can be stopped immediately. 

3.0.0.3 A rescue vessel will be available at the boating centre that can be alerted in case of 
accidents and that can provide assistance where needed, for instance where craft 
within the lagoon are in difficulty in the vicinity of the works. 
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4. Waste management 

4.0.0.1 A Waste Management Plan will be developed for day-to-day operations at the Lagoon. 
This will include both the operation of the turbines and sluice gates, as well as the 
seawall and the general public areas.  The plan will be designed to assist the TLSB Team 
to ensure that waste streams are identified, dealt with appropriately and documented 
accordingly.  The waste management plan will be reviewed regularly to ensure that 
issues are considered at the appropriate juncture and that it reflects actual 
arrangements.   

4.0.0.2 The purpose of the waste management plan will be to ensure that any waste material 
will be collected and can be disposed of in a controlled manner without causing any 
spillage of waste material into the sea or the Lagoon, as well as to identify all potential 
waste streams during the operational phase of the works, to enable an assessment to 
be made to assist in identifying the potential for: 

 Eliminating waste at source through design, specification, size etc.; 

 Classification of waste materials and the European Waste Codes; 

 Understanding exemptions from the Waste Management Licensing Regulations; 

 Tracing the origins of materials used for Compound Construction materials; 

 Re-use and recycling off site –Identification of waste carriers; and 

 Identification of landfill sites, transfer sites, re-cycling facilities. 

4.0.0.3 Waste management contractors will be assessed for competence including that of 
arrangements for confirmation of transfer between parties, their arrangements for re-
use, recycling or forms of treatment, record keeping etc. Records will be retained on 
site. 

4.0.0.4 Along the Lagoon wall and at the public facilities, there will be waste bins that will be 
regularly emptied and cleaned, probably requiring a dedicated small waste collection 
vehicle. Cleaning at the fishing spots along the Lagoon wall will require regular 
attention. 

4.0.0.5 Beach areas will be regularly cleaned by collecting any rubbish that has washed ashore.  
This will include removal of non-natural material by hand.  Similarly, cleaning 
operations along the Lagoon seawalls may be required on a regular basis. 

5. Public Access Control 

5.0.0.1 The public use of the Lagoon facilities will be actively encouraged.  For this reason, 
walkways and cycle paths are included all along the seawall.  It is expected that public 
access will be possible during most sea and weather conditions, especially along the 
more protected sections of the seawall.  Managing public access and conduct will be 
part of the responsibilities of Lagoon Wardens. 
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5.0.0.2 During severe conditions (during storm winds coupled with high tides and water levels), 
relatively high levels of overtopping can be expected.  At such times, and during hours 
of darkness, public access to some or all parts of the Project may be restricted. 

5.0.0.3 A strategy for controlling public access to the Project will be developed. This will include 
checking the presence of people on the seawalls when severe weather is expected, and 
possibly a system of emergency phones at specific locations along the seawalls or 
shelter at regular intervals. 

5.0.0.4 At this stage it is expected that a means for controlling public access to the seawalls will 
be required at the turbine and sluice gate housing structure and at the Eastern and 
Western landfalls of the seawall. 

5.0.0.5 TLSB will consult Swansea University in relation to the control of access between the 
Project and the Swansea University Bay Campus.  It will also liaise with the University in 
relation to management of security of the Project at its Eastern Landfall. 

5.0.0.6 The Strategy will also provide for management of public access to Crymlyn Burrows SSSI 
from the Project on a day-to-day basis and during major events.  The strategy will seek 
to reduce effects upon sensitive receptors in the SSSI.  It will include measures for 
preventing unauthorised vehicular access via the Project.  

6. Health and Safety requirements 

6.0.0.1 Health and Safety requirements are important considerations during the design stages 
for the project. A Health and Safety risk workshop was held during early January 2014, 
during which these aspects were discussed and documented.  

6.0.0.2 Operational H&S issues are related to: 

 Provision of handrails 

 Provision of fire fighting equipment 

 Provision of life saving buoys 

 Provision of escape ladders to get out of the water. 

 Sign posting. 

 Etc. 

6.0.0.3 The above facilities will be provided and maintained on a regular basis to keep these in 
proper working order. 

7. Maintenance dredging 

7.0.0.1 The sedimentation study estimated that some 570,000 to 920,000 m3of material will 
annually settle inside the Lagoon, and that this is deposited mainly within the areas of 
the Lagoon closer to the shoreline.  Outside the active water volume in the Lagoon (the 
water that moves in and out through the turbines), there is some 25 million m³ of 
volume that can be filled without reducing the active volume and without reducing the 
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generation capacity. It is expected that only a smaller fraction of the sedimentation 
material will settle out in this “active” area. 

7.0.0.2 It is anticipated that maintenance dredging within the Lagoon will not need to start until 
10 to 15 years after the completion of construction and then be performed 
approximately every two years. This would require the mobilisation of a small mobile 
cutter dredger to remove this muddy material.  The accumulated sediment would be 
dredged and pumped to a split barge positioned on the seaward side of the seawall, 
which is filled and then deposits the material at the licensed offshore disposal site. 

7.0.0.3 Such maintenance dredging work would be undertaken by a reputable dredging 
contractor, and this contractor will need to work according to acceptable industry 
standards with respect to limiting environmental disturbance during the dredging. For 
the dredging and for the disposal of the accumulated material, permits will have to be 
applied for. 

7.0.0.4 So far as possible maintenance dredging within and outside the Lagoon will avoid 
herring spawning seasons when close to herring spawning media. 

8. Operation of the offshore building 

8.0.0.1 It is proposed that the management and operation of the Offshore Building will be 
carried out by an independent company in contract to Tidal Lagoon Swansea Bay. This 
company will have to prepare an operational strategy for the acceptable running of the 
visitor centre.  Access measures will provide that: 

a. visitors to the Centre can either use a bus to the Centre or can walk or cycle; 
b. cycle stands will be provided at the Centre; and 
c. supplies will be brought to the visitor centre once per day by car/truck. 
d. waste will be collected and disposed of off-site. 

9. Operation of the Western Landfall Building 

9.0.0.1 Similarly, it is proposed that the management and operation of the Western Landfall 
Building will be carried out by an independent company in contract to TLSB. This 
company will have prepared an operational strategy for the acceptable running of the 
Western Landfall building/ boating centre. 

9.0.0.2 The Lagoon would be used for regular events like boating and sailing races, and 
triathlons.  During such events, operational plans need to be in place to control traffic, 
parking as well as safety plans for the users of the Lagoon.  For example, it is proposed 
that the rescue boat will be deployed in the water during popular events, so that this 
vessel can lend assistance when and where required. 

10. Noise and disturbance 

10.0.0.1 It is proposed that permanent public address systems (if any) be designed so as to 
manage noise pollution. 



 

 Tidal Lagoon Swansea Bay plc  

Tidal Lagoon Swansea Bay Project   
Operation Environmental Management Plan (OEMP)  Page 6  

10.0.0.2 It will be important to establish, maintain and monitor quieter areas within the Lagoon, 
especially for the benefit of avian and other ecological receptors. 
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B:  CONTENTS OF THE OUTLINE OEMP 

Methodologies will be secured in the final version of the OEMP (or other documents) to secure the 
following items.  In each case, the management measure will be informed by monitoring pursuant to 
the AEMP. 

1. Coastal processes, sediment transport and contamination 

1.1. Intervention beach/dunescape profiles by nourishment in respect of new and existing 
beaches and/or dunescapes within the Lagoon, especially adjacent to SUBC, where 
appropriate. 

1.2. Implementation of maintenance dredging; (a) in navigation channels where 
appropriate; and (b) within the Lagoon. 

2. Ecological receptors 

2.1. Lagoon Warden(s) will be retained, with a remit including coordination of ecological 
monitoring and management of relevant ecological habitats and liaising with local 
ecological groups, landowners and statutory Nature Conservation Bodies in the area.  

2.2. Recreational activities within the Lagoon will be discouraged in designated areas, with 
"quiet areas" identified elsewhere to minimise impacts on birds within the Lagoon. 

2.3. A capture and release procedure to be implemented in circumstances where a marine 
mammal accesses the Lagoon through a sluice gate or turbine. 

2.4. Routine surveillance to be undertaken for marine mammal carcases and liaison with the 
UK Cetacean Strandings Investigation Programme (CSIP) concerning existing shoreline 
surveillance in key areas. 

2.5. Nourishment of new dunescape delivered as part of the Project to mitigate wind-driven 
sand losses. 

2.6. Vegetation management on the new beach(es) and dunescape(s) to: (a) create areas of 
bare sand; and (b) physical intervention to create blow outs. 

2.7. Public access restrictions to sensitive habitats shall be put in place, with signing away 
from Crymlyn Burrows SSSI, and other elements of visitor management undertaken to 
minimise adverse impacts and focus visitor pressure to managed areas of the new 
dunescape and beach areas. 

2.8. A sympathetic lighting regime will be instituted throughout operation of the Project to 
minimise adverse impacts on bats.  The regime will involve lighting switch-off outside 
visitor hours, except as is required for safe and efficient operation of the Project. 

2.9. Access for otters between the docks, River Tawe and coastline is to be maintained at all 
times and barriers that could impede otter movement will not be created.  Where 
obstacles exist, suitable mammal access will be provided. 
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3. Navigation 

3.1. A scheme relating to navigational safety in respect of the Project to be put in place, 
including: 

3.2. Promulgation of information to mariners regarding operation of the Project; 

3.3. Provision and maintenance of additional aids to navigation where necessary and 
appropriate; 

3.4. Procedures for adverse weather conditions; 

3.5. Coordination with event organisers to ensure provision of site support vessels during 
events and other busy periods; 

3.6. Quick response emergency shutdown procedure for turbines from a manned facility 
with CCTV observation of safety zones, on the turbine and sluice gate housing structure; 

3.7. Enforcement of use of life jackets for sporting activities within the Lagoon; and 

3.8. Implementation of Emergency Response Co-operation Plan (ERCoP) to incorporate the 
requirements of all on and offshore first responders, to be prepared in consultation 
with the Marine and Coastguard Agency. 

3.9. A protocol will be established dealing with infractions of the safety zone associated with 
the turbine and sluice gate housing structure. 

3.10. During marine operation, TLSB will comply with International Maritime Organisation 
Conventions and Guidance, including: 

3.10.1. Collision avoidance/RAM - COLREGS; 

3.10.2. Watchkeeping - SOLAS; 

3.10.3. Association of Lighthouse Authorities (IALA) Guidance and Aids to 
Navigation (AtoN); 

3.10.4. MGN 371. 

3.11. TLSB will arrange for development charting - e.g. structures associated with the Project 
to be marked on navigational and Admiralty Charts. 

4. Hydrology and flood risk 

4.1. A flood response plan, including provision for safe evacuation, prepared in consultation 
with Natural Resources Wales and the Joint Resilience Unit of the City and County of 
Swansea Council, to be implemented, including preparation of flood warning plan and 
flood warning area. 
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4.2. The flood response plan will accord with the recommendations of the Flood 
Consequence Assessment submitted in respect of the Project and dated June 2014. 

 

5. Contamination 

5.1. Operating measures, such as speed limits and road markings, and procedures during 
delivery or movement of materials to be implemented to prevent risk of spill of 
contaminating materials. 

5.2. Commercial uses and landscaping maintenance on site shall adhere to statutory and 
best practice waste regulations, and would adhere to safety protocols, plans and 
procedures, in respect of the storage of all fuels, chemicals and waste. 

5.3. Storage of any chemicals required for use within the Project, such as for landscaping or 
general maintenance, will be in designated areas, with no direct pathway to the sewer 
system or watercourses. 

6. Introduction of invasive non-native species (INNS) 

6.1. TLSB will ensure the adoption of measures outline in a bio-security risk 
assessment/framework substantially in the form attached at Appendix 1 which will be 
passed to the O&M team for review and updating, based on the vessels used on site for 
dredging and maintenance and their port of origin, taking into consideration 
International Maritime Operations guidance (IMO). 

6.2. The vessels used on site for sporting/recreational purposes will be subject to relevant 
provisions in the appended bio-security risk assessment/framework. 
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1      Data gathering and INNS identification  

Introduction  
This document relates to the Tidal Lagoon Swansea Bay Project (“Project”) and is designed 

as a framework for mitigation of effects of and upon the Project relating to Invasive 
Non-native Species (“INNS”). The document is an annex to two other documents: 

a) A Construction Environmental Management Plan (“CEMP”); and 

b) An Operational Environmental Management Plan (“OEMP”). 

 Non-native or invasive, species are described as "organisms introduced by man into places 
outside their natural range of distribution, where they become established and 
disperse, generating a negative impact on the local ecosystem and species" (IUCN, 
2011).  The ecological impacts of such ‘biological invasions’ are considered to be the 
second largest threat to biodiversity worldwide, after habitat loss and destruction.  
In the last few decades marine and freshwater systems have suffered greatly from 
invasive species as a result of increased global shipping (Carlton and Geller, 1993). 

The introduction of non-native species has the potential to alter interactions within existing 
ecological assemblages. Potential effects on native species include competition for 
space and resources; alteration of substrata and water conditions; predation and 
depletion of native species; smothering of native species; consumption of pelagic 
larvae and loss of prey and refuge (Sewell et al., 2008). 

This document has been developed based on the assessment of non-native species within 
Chapter 8, 8.5.6 and 8.5.14 of the Environmental Statement (“ES”); accompanying 
the application for certain consents for the Project. It has been produced to provide 
a framework on which to build more detailed Bio-security Risk Assessments which 
will inform the construction and operation phase of the Project. For the construction 
phase the Bio-security Risk Assessment will also be used to discharge the standard 
Marine Licence condition pertaining to this subject. As such relevant sections of the 
detailed Bio-security Risk Assessment will be submitted as part of the final CEMP and 
it will also form part of the OEMP. In terms of construction it is important to note 
that the appointed main Contractor (being an international marine operator) will 
also have its own protocols relating to biosecurity and these would also be inbuilt 
into the final document.  

The following document examines the pathways that could give rise to the transmission or 
introduction of INNS through the marine environment, as a result of the pre-
construction, construction, operation and decommissioning of the Project, provides 
details of mitigation measures proposed to reduce the risks of INNS transmission. An 
outline monitoring programme is also provided which includes routine and detailed 
survey/monitoring. 

 

Identifying pathways of non-native species 
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The introduction of non-native species can occur either accidentally or by intentional 
movement of species as a consequence of human activity (Ruiz and Carlton, 2003; 
Copp et al., 2005 in Pearce et al., 2012). Within the UK, pathways of introduction 
involving vessel movements (fouling of hulls and ballast water) have been identified 
as the highest potential risk routes for the introduction of non-native species 
(Carlton, 1992; Defra, 2003; Pearce et al., 2012), which agrees with the fact that 
areas with a high volume of shipping traffic are hotspots for non-native species in 
British waters (Pearce et.al 2012). 

The pathways which have the potential for introducing non-native species during 
construction are via transport of species in ballast or bilge water, fouling of vessels’ 
hulls and the accidental imports from materials brought into the ecosystem as a 
result of the Project. The transport pathways would be in both directions namely 
brought into site and then offsite when the vessel returns to their home port.  The 
pathways would be via infrequent movements for instance marine plant moving to 
site at the beginning of the construction year and then moving offsite to over winter 
or from any jack-up-barge used during further ground investigation works, or more 
frequent movements during the transport of materials to site for instance rock 
armour to construct the tidal lagoon walls. 

During the operational stage of the project, INNS may be introduced via vessels that are 
attending sailing events at the tidal lagoon or through maintenance dredging vessels. 
In addition, the presence of artificial structures (the lagoon walls) could also provide 
a habitat which non-native species can establish themselves. Artificial structures 
provide material for attachment, similar to natural hard substratum, which would 
create a new colonising surface for non-native species, acting as a corridor for their 
growth and expansion (Bulleri and Airoldi, 2005; Bertelli and Powell, 2013).  

At this stage, decommissioning of the Project is not anticipated to result in an increased risk 
of the introduction of any INNS over and above that during the operational stage as 
no major structural works such as the removal of the lagoon walls are anticipated. 

Table 1.1 below summarises the possible pathways identified for the introduction or spread 
of INNS throughout the life stages of the Project. 

 

 Table 1:1 Provisional Identification of Potential Pathways for INNS 

Project Stage Potential pathway via Indicative risk  

Pre-construction   

Ground investigation works Jack-up-barge Low (move to/from site 
once) 

Surveys to inform assessment Survey vessels Low  (local vessels and 
(move to/from site once) 

Construction   

Capital dredging Dredging vessels Low (move to/from site 
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start end of construction 
year) 

Construction of lagoon walls 
(including rock armour) 

Side stone dumping vessels, 
geotube lay barge 

Low (move to/from site 
start end of construction 
year) 

Transport of rock Rock transport barge High (move to/from site 
multiple times) 

Piling  Piling rigs  Low (move to/from site 
once) 

Transport of turbine components Transport barges Medium (move to/from site 
more than once) 

Operation   

Maintenance dredging Dredging vessels 

 

Spoil disposal 

Low (move to/from site 
start when needed) 

High – slipper limpet are 
known to be present in 
Swansea Bay 

Sailing events  Sailing vessels Low (move to/from site 
start end of construction 
year) 

Other recreational activities Canoes, dinghies,  fishing boats 
etc. 

Low - land transport to 
access lagoon 

Decommissioning    

Removal of turbines/sluice gates Transport barges Low (works from turbine 
house – any vessels present 
only for works) 

 

Definition of assessment environments  
Before deployment of any vehicles, vessels or infrastructure, the potential source of INNS, 

transit routes and the receiving environment need to be defined in order to provide 
the basis for assessment.  

Source environment 

In line with Table 4.6 in Chapter 4 of the ES, the following table identifies the offshore plant 
and vessel requirement for the construction phase of the project and their 
mobilisation times on site. It is important to note that number of vessels and their 
origin has not yet been finalised. However; once this is known it would form an 
integral part of the Risk Assessment. 
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 Table 1.2: Offshore Plant and Vessel Requirements during Construction 

Offshore plant/vessels Quantity Origin  2015 2016 2017 2018 

   Mob De-
mob 

Mob De-
mob 

Mob De-
mob 

Mob De-
mob 

Cutter Suction Dredger 
(CSD) or Hopper 
Dredger (TSHD) 

2 Rotterdam 
May  Oct  Mar Oct  Mar Oct  Mar July 

Backhoe Dredger (BHD) 2 Rotterdam May  Oct  Mar Oct  Mar Oct  Mar July 

Split Hopper Barge 
(SHB) 

4 to 6 Rotterdam 
May  Oct  Mar Oct  Mar Oct  Mar July 

Side Stone Dumping 
Vessel (SSDV) 

2 Rotterdam 
May  Oct  Mar Oct  Mar Oct  Mar July 

Rock Transport Barge 
(RTB) 

4 Rotterdam 
May  Oct  Mar Oct  Mar Oct  Mar July 

Geotube® Laybarge 1 Rotterdam May  Oct  Mar Oct  Mar Oct  Mar July 

Spray Pontoon 1 Rotterdam May  Oct  Mar Oct  Mar Oct  Mar July 

Tugboat 4 or 5 Rotterdam May  Oct  Mar Oct  Mar Oct  Mar July 

Survey launch 1 UK  May        July 

Crew launch 1 UK May        July 

Safety boat 1 UK May        July 

 

It can be seen from Table 1.2 above that the source of the vessels prior to deployment is 
likely to be Rotterdam. The survey launch, crew launch and safety boat are assumed 
to be sourced from as close to Swansea Bay as possible. 

During construction, 3-4 movements of rock transport barges per week are anticipated 
between Swansea Bay and the sources of rock, which may be from Norway for the 
first few months and then Dean Quarry, Cornwall thereafter when this becomes 
operational. Several INNS have been recorded (plant and animal) from Swansea Bay 
and Dean Quarry. Therefore, both these areas can be considered as potential 
sources of INNS. 

With respect to Norway, further investigation may be required into INNS that have been 
recorded there in order to assess its status as a source, or potentially a receiving 
environment. 

With respect to sources during the operational stage, as described in paragraph 1.2.3 above, 
vessels attending events in the lagoon and maintenance dredging vessels are 
considered to be the only potential pathway for INNS into the lagoon and from there 
to Swansea Bay. At present, all vessels would be transported by road, as there is no 
boat access into the lagoon from the sea. It is considered that the vessels attending 
events could originate from local, national or international sources depending on the 
event. 
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Stop-off transit sites 

It is assumed that no additional onshore or offshore area would be visited during transit 
to/from the Project and the original vessel destinations (Swansea Bay/Norway or 
Swansea Bay/Dean Quarry). Should stop off destinations be required it is assumed 
that the contractor would be required to implement its standard bio-security 
measures.  As such no risk assessment is considered necessary of any stop off transit 
areas. 

Receiving environment 

Swansea Bay is the primary receiving environment as this is where construction will be 
taking place. However, it is acknowledged that Swansea’s Bay is already host to 
several INNS, and therefore it is appropriate to also take into account the 
movements between Swansea Bay and Dean Quarry, and Swansea Bay and Norway. 
Several rock transport barges per week would be moving between Swansea 
Bay/Norway and Swansea Bay/Dean Quarry (although not simultaneously, Norway 
would be used up until the time that Dean Quarry becomes operational if delay was 
experienced). The quarries are therefore also classified as ‘receiving environments’. 

 Consequently, Swansea Bay, Norway and Dean Quarry are both classified as ‘sources’ and 
‘receiving environments’ with potential high risk prior to mitigation. 

Home ports or over-winter locations for other construction vessels on site would also be a 
receiving environment.  

INNS present in Swansea Bay 
 

Intertidal and sub-tidal surveys undertaken for the studies informing the ES for the Project 
identified the following INNS present within Swansea Bay. Table 1.3 below is derived 
from information contained within Chapter 8 of the ES, from relevant species 
factsheets found on the GB Non-Native Species Secretariat (NNSS) website: 
http://www.nonnativespecies.org and from the Marine Life Information Network 
(MarLIN) website http://www.marlin.ac.uk/speciesinformation . 

 

 Table 1.3: INNS recorded in Swansea Bay 

Species Current distribution Impacts   

American slipper limpet 
(Crepidula fornicata) 

Widely distributed in 
south-west England and 
Wales and spreading 
northwards. 

Threatens species and alters habitat 
through spatial competition. Stacks of 
slipper limpets can prevent other 
species from settling, and where 
abundant create additional 
competition with suspension feeders 
for resources. 

leathery sea squirt (Styela clava) Principally found in 
harbours and marinas, 
from the Clyde (Scotland) 

Colonies can occupy substantial space 
at high densities, overgrowing other 
sessile fauna and causing fouling to 

http://www.nonnativespecies.org/
http://www.marlin.ac.uk/speciesinformation
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around the coast of 
Wales and the south 
coast of England to the 
Humber.  

ships. The species may therefore have 
a negative effect on the abundance 
and habitat occupancy of other 
suspension feeding invertebrates.  
However, it is not clear whether this 
would cause the local extinction of 
any species. 

Wireweed (Sargassum muticum) Distributed widely along 
the coasts of south and 
west England, Wales and 
west Scotland. 

Wireweed out-competes native 
species because it is fast growing and 
reproduces within the first year of life 
by self fertilisation producing large 
numbers of offspring. Abundance of 
wireweed has been found to 
correspond with a reduction in the 
diversity of native seaweeds. Dense 
stands reduce light, increase 
sedimentation and alter temperature 
in rockpools. 

Australian tube worm 
(Ficopomatus enigmaticus) 

Found in all southern 
ports between 
Pembrokeshire, Wales 
and the Thames estuary. 
Has been recorded in 
Swansea Marina. 

This species forms aggregations of 
calcareous tubes on different types of 
hard substrate including rocks and 
solid surfaces such as hulls of ships 
and pipes. It can modify the local 
environment by altering 
hydrodynamic and sediment 
characteristics and is a fouling species 
that affects ships, harbours and other 
structures. 

An acorn barnacle (Elminius 
modestus) 

Found all around the 
coast of England and 
Wales and in a few 
locations around the 
coast of Scotland and 
Ireland and in the 
Scottish Islands. 

Competes with other shallow water 
barnacles for space as it is able to 
settle at higher levels of the shore as 
well as deeper into subtidal levels 
than other barnacles (NOBANIS, 
2013a). It has a high reproductive 
potential, and in some places it is the 
dominating barnacle species and may 
have completely replaced the native 
barnacles. E. modestus attaches to a 
wide variety of substrata including 
rocks, stones, shells, other 
crustaceans and artificial structures. 

amphipod (Monocorophium 
sextonae) 

Around southern 
England, Wales and is 
now spreading in 
Scotland 

Recorded during the 2013 subtidal 
survey, this species lives in soft 
sediment, on top of other organisms 
such as algae and sponges and on 
artificial substrates. Impacts currently 
unknown. 

Soft shelled clam (Mya arenaria) 
(Sand gaper) 

Found on all British 
coasts but is not 
recorded from the Isles 

Soft-shelled clam was also found 
during the 2013 subtidal survey, 
buries itself up to 30 cm below the 
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of Scilly surface in sand, mud and clays, often 
in mixtures with coarse gravel. It 
mainly occurs in the upper intertidal 
zone in bays and estuaries. Adults are 
tolerant of quite large changes in 
salinity and temperature and can 
survive in an oxygen-free 
environment for a number of days. It 
is a dominant member of the benthic 
fauna and an important food source 

 INNS present in Rotterdam, Norway 
 

Further investigation would be required into INNS that had been recorded at Rotterdam and 
in Norway. It is the intention that this would be undertaken prior to commencement 
of marine works when information is available regarding vessel origins, movements 
etc. Existing information can be used to consider what is relevant and applicable to 
this location, including: 

 Research institutions, nature conservation agencies 

 Norwegian Biodiversity Information Centre 

 Global Invasive Species Programme (GISP) 

 Global Invasive Species Database 

 Globallast 

 MeRLIN database 

INNS present in Dean Quarry 
 

An initial desktop assessment has been undertaken to establish what INNS are found in the 
vicinity of Dean Quarry, which is located on the Lizard Peninsular in Cornwall. All the 
species found in Swansea Bay have also been recorded off the Lizard Peninsular. 
Further benthic and sediment sampling surveys being undertaken as part of the 
assessments relating to Dean Quarry and will result in a more accurate baseline 
regarding the presence of INNS prior to main works being carried out for the Project. 

Potential spread of INNS into Swansea Bay from other areas 
 

Chapter 8 of the ES also records non-native species which currently have not been observed 
in Swansea Bay, but occur within the UK and have the potential to spread into the 
Bay from nearby areas. These include the marine bacteria Vibrio parahaemolyticus, 
the macroalgae species green sea fingers (Codium fragile subspecies tomentosoides) 
as well as the carpet sea squirt (Didemnum vexillum) and colonial sea squirt 
(Botrylloides violaceus), zebra mussel (Dreissena polymorpha), Manila clam 
(Venerupis philippinarum), Pacific oyster (Crassostrea gigas), Chinese mitten crab 
(Eriocheir sinensis) and killer shrimp (Dikerogammarus villosus). 
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Further investigations into the risks associated with the potential spread of these INNS into 
Swansea Bay from the UK and beyond would be undertaken in finalising the 
construction and design prior to commencement of marine works for the Project 

A similar exercise would be undertaken for Norway and for Dean Quarry. 

Potential spread of INNS into Dean Quarry from other areas 
 

It is intended that this is considered in relation to the Dean Quarry proposals. 
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Logistics 

Implementation and management  
 

The following sections outline how the careful implementation of the Project would reduce the risk 
of potential INNS pathways during construction and operation. International Marine 
Organisation guidelines would be followed for the construction phase and Royal Yachting 
Association1 guidelines would be followed for the operational phase.   For the construction 
phase the standard INNS protocol implemented by the main contractor (an international 
marine operator) would be reviewed.  Measures include consideration of the following : 

i. implementation of Biofouling management and removal; 

ii. implementation of ballast management (uptake, discharge, exchange)movement of 
slow-moving or stationary vessels; 

iii. movement of rock, dredge spoil disposal; 

iv. Hulls should be cleaned regularly to avoid the risk of spreading and adequate 
antifouling applied; 
 

v. thoroughly cleaning elements to be places in marine waters at the earliest opportunity 
before transfer, to allow the maximum period of drying. Structures should also be 
carefully inspected and, if necessary, thoroughly cleaned on arrival; 
 

vi. avoiding biofoul scrapings from entering the water; 
 

vii. biofouling waste must be disposed of appropriately; 
 

viii. risks of acquiring invasive hitchhikers on boats increases the longer the boat is kept in 
the water. Considering only keeping boats in the water when it is needed; 
 

ix. when leaving an anchorage, washing off both the anchor and chain before stowing; 
 

x. draining all water from boats before leaving a sailing site, including any caught in 
buckets or sails; 
 

xi. being aware of any additional signage or information on non-native species posted 
around water bodies; 
 

xii. reporting any suspicions on invasive species sightings to the Food and Environment 
Research Agency (Defra);  
 

                                                      
1
 http://www.rya.org.uk/infoadvice/planningenvironment/advice/Pages/AdviceonAlienSpecies.aspx 
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xiii. mitigating or managing or eradicating if non-native species are found; 

xiv. recreational management strategy integrated into OEMP and Major Events Planning; 
and 

xv. conforming to industry guidelines (IMO, DEFRA and RYA) 

 

Biosecurity measures to be undertaken during mitigation and enhancement works would also be 
considered. The measures would be further developed through liaison with regulatory bodies 
prior to construction. 

 

Management of vehicles and vessels during construction and operation 
 

All vehicles and vessels involved in the construction and operational phases of the Project would 
adhere to management plans and best practice guidance detailed in the following section. 
Recreational management during operation is discussed in section 2.3; as detailed in Chapter 
8 of the Environmental Statement.  

Biofouling 

The fouling of vessel hulls from biological material (biofouling) is a recognised pathway by which 
INNS can be introduced and translocated within the marine environment. The Australian 
National Bio-fouling Management guidelines2 are recognised international guiding principles 
which establish management measures for INNS and prevent the spread of established 
populations.  The requirement for implementation and management of anti-fouling systems 
on merchant vessels are set out by the International Maritime Organisation (IMO), in the 
marine guidance note MGN 3983. Both of these documents would be consulted; this would be 
conducted through liaison with the appointed contractor and updated in accordance to vessel 
allocation.     

To prevent the introduction and spread of marine species via biofouling adherence to effective anti-
fouling and/or cleaning programmes are required (Jackson, 2008). The programmes aim to:  

1) Prevent settlement of fouling organisms; 

2) Prevent growth of settled organisms; and  

3) Remove and dispose of biofouling organisms that have established 

 Key maintenance actions to reduce the risk of vessels spreading non-native marine species would 
include: 

1) Slipping or dry-docking vessels before relocation to thoroughly clean to remove bio-
fouling and to repair/replace the antifouling coating; 

                                                      
2
 http://www.marinepests.gov.au/marine_pests/publications/Documents/Biofouling_guidance__NTV.pdf  

3
 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/282156/mgn398.pdf  

http://www.marinepests.gov.au/marine_pests/publications/Documents/Biofouling_guidance__NTV.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/282156/mgn398.pdf
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2)  Inspecting internal seawater systems, cleaning strainer boxes and dosing or flushing 
of these systems; and 

3) Inspecting and cleaning all above water equipment and areas that may accumulate 
sediments and bio-fouling. 

Slipping and dry-docking: Schedule maintenance to repair or renew the vessels antifouling system at 
intervals within the projected life of the coating system. Make sure that the facility is licensed 
and has adequate waste management facilities to capture and dispose of removed bio-
fouling. 

Vessel cleaning: Improve the effectiveness of hull cleaning by paying particular attention to risk 
areas, as illustrated in the below figure 

 

 

                                   Figure 1: Biofouling Maintenance Guidelines - key inspection and cleaning 
areas4 

1.1.1 During construction, these protocols would be applied prior to the vessels being mobilised, 
i.e. at the source environments. 

Ballast water  

The intake and discharge of sea water via ballast tanks is a potential pathway by which INNS could be 
transported into and out of Swansea Bay, Dean Quarry and Norway. Sea water may be drawn 
into tanks when the ship is not carrying cargo, for stability, and expelled when it is no longer 
required. This provides a vector whereby organisms may be transported long distances. At 
present, vessels operating through the Port of Swansea very rarely undertake ballast water 
exchange in the vicinity of the Port and are required to maintain a ballast water management 
plan and ballast water record book for inspection by the harbour authority and flag state; a 
protocol which would be adopted by the appointed marine contractor. 

                                                      
4
 Jackson, L. 2008 Guidelines for the Prevention and Management of Marine Biofouling and Invasive Species. Publisher GISP 
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The control and management of vessel ballast water would be carried out in accordance with IMO 
guidance MGN 815; with specific focus on minimising transfer of harmful aquatic organisms 
and pathogens. The following procedures would be followed in accordance with the guidance: 

1) Carry a ballast water management plan which would include procedures for ballast 
management, and in particular, for safe ballast exchange at sea; 

2) Recording and reporting (discussed in section 5); 

3) Precautionary practices to minimize uptake of organisms, removal of sediment and 
avoidance of unnecessary discharge; and 

4) Ballast water management options including exchange at sea, discharge to shore 
reception facilities, non-release and emergent treatment technologies. 

Movement of slow moving or stationary vessels 

Vessels which typically are slow moving or those that have extended stationary periods provide 
fouling species opportunities to settle, grow to maturity and spawn; nearby structures such as 
breakwaters and wharf piles provide convenient settlement areas. Even when vessels are 
being towed, the slow rates of tow, combined with the sheltered spaces on their underwater 
structures, means that fouling is not easily dislodged (Jackson, 2008). 

From a biosecurity perspective, high risk vessels are in the first instance, those which are slow-
moving and have high port residence times such as: barges, drilling platforms and pontoons.  
Large cutter suction and trailer hopper dredges tend to operate on a global basis, moving 
from one project to another at relatively slow speeds, remaining relatively stationary once on 
site.   

To reduce risk of introducing INNS a risk profile for vessels/equipment would be carried out by the 
appointed contractor prior to site mobilisation. The table below provides actions that would 
be undertaken according to the perceived level of risk.  

 Table 1.4: Risk profile - vessel actions 

Risk Level Action 

High 1. Clean hull, ballast tanks as appropriate; 

2. Apply appropriate antifouling. 

Low 1. mobilise to site; 

2.Perform compliance check upon arrival on site; 

 

In the event that any remaining risks are identified post-inspection then the following corrective 
actions would be performed: 

 Inform Authorities; 

                                                      
5
 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/282331/mgn081.pdf  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/282331/mgn081.pdf
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 Move vessel offshore, at sufficient water depth; and  

 Investigate the cause of the incident and decide on further action to clean the vessel 
(including identification of facilities and location  

In accordance with the National Biofouling Management Guidance6, where risk is suspected, an in-
water inspection can be performed. In-water inspection should be undertaken periodically as 
a general means of routine surveillance, augmented by specific occasions as necessary to 
address any particular situations of elevated risk.  

Use of small vessels 

The use of small vessels during the operational phase is discussed in section 2.3. During construction, 
the majority of the working fleet are classed as ‘large vessels’ (full list provided in table 2.1) 
and would adhere to the preceding management plans. Small vessels (survey launch, crew 
launch and safety boat) will comply with the National Biofouling Management Guidance for 
small working vessels.   

Movement of rock, dredge spoil and disposal 

It is considered best practice for locally sourced material to be used where possible as a means to 
reduce possible introduction of INNS. Where practical, TLSB has endeavoured to use local 
materials; (i) sediment used for the construction of the lagoon wall extracted in situ from 
Swansea Bay, and (ii) rock used for armouring the lagoon wall sourced from a quarry within 
the United Kingdom.  

Rock required for the construction of the Project will be transported by rock barge and supporting 
tugboat from Dean Quarry directly to Swansea Bay.  The Rock barge and tugboat 
combinations require to intake ballast water to ensure safe loading and offloading. During 
loading and unloading each rock barge and tugboat combination uses approximately 
15,000m3 ballast water capacity. However, at the end of the loading and unloading cycle 
ballast tanks would be emptied to avoid mixing of ballast water between the Quarry and 
Construction Site. 

Once rock has reached Swansea it will be stored in one of two intertidal rock storage areas within the 
footprint of the lagoon: storage area A is located close to the western landfall (c 400m x 
400m; and storage area B is located along the eastern arm of the lagoon wall (c.200m x200m. 
These areas fall within the study area of the Intertidal and Subtidal benthic ecology 
assessment and therefore the species present are known. Slipper limpet (Crepidula fornicata) 
are known to be present here as within the wider Bay area.  

Movement of dredge spoil and disposal would be performed by the allocated specialist dredging 
vessels (Table 2.1). The vessels would take up and re-distribute material within the footprint 
of the lagoon, minimising biosecurity risk, as all works would be performed within the same 
receiving environment. Materials which are not suitable for use in construction would require 
disposal at the licensed Swansea Bay (Outer) deposit ground (LU130). The disposal site 

                                                      
6
 http://www.marinepests.gov.au/marine_pests/publications/Documents/Biofouling_guidance__NTV.pdf  

http://www.marinepests.gov.au/marine_pests/publications/Documents/Biofouling_guidance__NTV.pdf
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receives deposits from many sources within the Severn Estuary and therefore poses low risk 
in terms introduction of INNS from the construction site sediment.  

Transport of turbine components 

To be confirmed 

Recreational management 
 

The Lagoon area will be an attractive environment for recreational use; sailing boats, kayaks, 
swimmers and anglers. An environmental warden would be assigned to perform checks on 
recreational equipment / vessels that will enter the lagoon. This would be in accordance with 
the Department for Environment Food and Rural Affairs (DEFRA) guidance on biosecurity 
prevention7, which sets out the following inspection procedure.  

Check, Clean, Dry disinfection procedure: 

1) Check - All clothing and equipment should be thoroughly inspected and any visible 
debris (mud, plant or animal matter) should be removed and left at the water body 
where it was found. Particular attention must be paid to the seams and seals of boots 
and waders. Any pockets of pooled water should be emptied. 

2) Clean - Equipment should be hosed down or pressure-washed on site. If facilities are 
not available equipment should be carefully contained, e.g. in plastic bags, until they 
can be found. Washings should be left at the water body where the equipment was 
used, or contained and not allowed to enter any other watercourse or drainage 
system (i.e. do not put them down the drain or sink). Where possible, clean equipment 
should be dipped in disinfectant solution (e.g. Virkon) to kill diseases, but note this is 
unlikely to kill non-native species. 

3) Dry - Thoroughly drying is the best method for disinfecting clothing and equipment. 
Boots and nets should be hung-up to dry. Equipment should be thoroughly dry for 48 
hours before it is used elsewhere. Some non-native species can survive for as many as 
15 days in damp conditions and up to 2 days in dry conditions, so the drying process 
must be thorough. 

 

Ports & harbours 
 

To minimise biosecurity risk, all protocol would be adhered to in accordance to the legislative 
guidance for the port and harbour authorities for the specific environment e.g Norway, 
Wales, England.  

Identification of suitable facilities to assist in biosecurity checking / risk reduction would be gathered 
prior commencement. 

                                                      
7
 http://www.nonnativespecies.org/checkcleandry/biosecurity-for-everyone.cfm  

http://www.nonnativespecies.org/checkcleandry/biosecurity-for-everyone.cfm
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Rotterdam, Norway 

There are various suitable dry docks in the Port of Rotterdam, e.g. Wiltonhaven or Wilhelminahaven 
in Schiedam (NL) which have suitable treatment facilities for hull cleaning / inspection and 
disposal. As discussed in section 2.2, if a vessel is identified as high risk it would be docked 
and thoroughly cleaned, prior to departure.  

Swansea Bay, Wales 

The port located in Swansea Bay, owned and operated by Associated British Ports (ABP) contains 
various dry docks and treatment facilities. If a biosecurity risk was identified during 
construction these facilities could potentially be utilised. Alternatively, a process of in-water 
inspection, as discussed in section 2.2 (2.2.8) could be performed by the appointed marine 
contactor.  

Conforming to industry guidelines 
 

Where possible best practice guidance would be adopted throughout all phases of the project life.  

Risk of INNS would be lowered through the above in conjunction with training – as discussed in 
section 5. 

Through the means of efficient resourcing and use of the Best Available Technology (BAT) specifically 
suited to perform the highly specialised level of work, the risk of biosecurity would be 
significantly lowered.   
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Defining particularly vulnerable receiving environments 

Receiving environments: construction 
 

The receiving environment is that in which the construction activity takes place. As outlined in 
section 1.3.8, Swansea Bay is considered the primary receiving environment. However, it is 
appropriate to also take into account the transport movements between Swansea Bay and 
Dean Quarry, and Swansea Bay and Norway.  

Several rock transport barges per week would be moving between Swansea Bay/Norway and for 
Swansea Bay/Dean Quarry. The quarries are therefore also classified as ‘receiving 
environments’. 

Other areas outside the destination that require consideration during construction are the ports 
where the vessels are mobilised from, and returned to. These are currently understood to be 
Rotterdam and the UK. 

At present none of the receiving environments identified above are classified as being 
‘particularly vulnerable’ because they have all experienced exposure to human activity, 
vehicle/vessel movements and anthropogenic impacts. The presence of INNS at Swansea Bay 
and Dean Quarry, is evidence of this. The presence of INNS at the Norway quarry has yet to be 
determined. However, this would be informed by work required prior to implementation of 
the marine works for the Project. 

Receiving environments: operation 
 
During operation, the Lagoon will become a venue for local, national and international sailing 
events, and therefore could become a receiving environment for INNS from a wide range of 
locations. As outlined in section 3.1.4 above, Swansea Bay has not been identified as a 
‘particularly vulnerable’ receiving environment 

Vulnerable receptors 
 

As identified in Chapter 9 of the ES (Fish) several species of commercially important species are 
present in the Swansea Bay, including sole, plaice and bass. The potential impacts of INNS 
already present in Swansea Bay (and through the possible introduction of INNS into Swansea 
Bay) on these commercially important species would be examined as part of any final 
Biosecurity Risk Assessment. 

Chapter 9 also identifies several commercially important shellfish within Swansea Bay, including 
edible crab, spider crab, velvet swimming crab, whelk and lobster. A similar assessment 
procedure would be followed for these species in order to assess any particular vulnerability 
to INNS. 
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Awareness  

Awareness for personnel  
 

Awareness of INNS amongst all on the ground personnel as well as external contractors and service 
providers increases knowledge of INNS, thus helping to prevent potential transmission, and 
also increases the likelihood of detecting any infestations at an early stage (the only point at 
which eradication of an INNS is likely to be effective). 

Contractors will be ultimately responsible for implementation of any risk reducing measures and 
training of personnel. However, this document is intended to provide a framework upon 
which any final Biosecurity Risk Assessment would be based. 

During operation, awareness raising of INNS to recreational users of the Lagoon would also be 
undertaken. 

INNS training and awareness is more likely to be effective when targeting specific INNS and 
associated pathways known to be potential issues for the project or operation currently being 
undertaken. 

Training  
 

Training would be developed for all relevant personnel with the same level of importance as 
potential impacts such as pollution. 

Targeting of key personnel will include: 

 Masters and crew trained in INNS management (biofueling/ballast) 

 Maintenance personnel 

 Environmental managers 

Key species would be highlighted and identified so site personnel and recreational users of the 
Lagoon are able to recognise them. This would be reinforced by on-site posters and a central 
information database on INNS already recorded within Swansea Bay e.g. American slipper 
limpet and the soft shelled clam. Similar information would also be gathered and stored for 
reference on INNS that could potentially spread from other areas outside Swansea Bay such 
as green sea fingers and the carpet sea squirt. 

For non-visible INNS e.g. spores, fungi, the correct pathway prevention and transmission 
management would be highlighted to limit the risk of transmission. 
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Monitoring and Reporting   

Monitoring requirements / protocol during construction and operation 
 

Monitoring protocols will be applied at Dean Quarry and Norway, in addition to Swansea Bay 
protocols. Protocols will also be applied at the ports where the vessels will be mobilised from, 
e.g. Rotterdam and somewhere yet to be determined in the UK. 

Monitoring of vessels / inspections with regarding to biofouling and keeping a biofouling log ballast 
water vessel inspection to ensure adherence to ballast water management requirements. 
Vessels are required to maintain a ballast water management plan and a ballast water record 
book for inspection by the harbour authority and flag state. When a vessel is required to de-
ballast for safety or operational reasons this should be through an approved ballast water 
treatment system or a ballast water exchange should have been completed. A ballast water 
exchange should equate to a 95% volumetric exchange and be completed at least 50 nautical 
miles from land or as far as possible from the nearest land within the vessels normal trading 
pattern. Where possible, the exchange should be completed in waters at least 200m deep. 
(8.5.6.26 of the ES) visual inspections for INNS on arrival. 

The proposed environmental warden would have a remit to monitor vessel movements and history 
of movement of recreational vessels prior to entering lagoon, whether for recreational, 
maintenance or dredging activities. 

Measures set out in the Adaptive Environmental Management Plan (AEMP)  
 

Section 6.4 of the Adaptive Environmental Management Plan (AEMP) sets out the monitoring 
planned for the initial colonisation of rock armour in the intertidal area by INNS. This will be 
carried out through a bi-annual walkover survey extending to low water. Fixed point 
photography will also be undertaken. 

Section 6.5 of the AEMP sets out the monitoring planned for the operational stage of the Lagoon. 
This will be undertaken through the selection of a number of representative transects of the 
wall fixed as permanent monitoring sites at various locations around the lagoon, with 
differing levels of exposure. The colonisation process will be monitored by photographic 
recording and mapping of a 0.5m corridor from the upper intertidal to lower intertidal area. 
Initially transects will be monitored twice per year in spring and autumn, and after two years 
the monitoring frequency will be reduced to once per year for the following 3 years.  

Once the walls are completed divers will be used to carry out a survey of the submerged sections of 
the lagoon wall. Underwater cameras will be deployed either stationary or from a RIB to 
record motile fauna at the foot of the lagoon wall.  The results of this survey will be evaluated 
and if effective the survey will be repeated in Year 3 and Year 5 of operation. 

Mitigation and monitoring measures and bio-security  
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The final Marine Biosecurity Risk Assessment and AEMP will detail the mitigation and monitoring that 
is required for the Project based upon the proposal in this document. 
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	A:  INTRODUCTION
	1. The Tidal Lagoon Swansea Bay Project
	1.0.0.1 Tidal Lagoon (Swansea Bay) plc (TLSB) proposes to construct and operate a new tidal-powered generating station, with a nominal rated capacity of 240MW, on land in Swansea Bay and adjacent to Swansea Docks, between the dredged channels of the R...
	1.0.0.2 The Project comprises three main elements:
	Offshore
	 Seawalls with road
	 Turbine and sluice gate housing structure with Operation and Maintenance (O&M) facilities
	 Offshore visitor centre with O&M facilities
	Western and eastern landfall

	 Western landfall building with O&M facilities and seawall access control
	 Car parking
	 Hardstanding area for boats
	 Dunes and beach
	 Recreational space including play area
	 Grassland and saltmarsh area
	Grid connection

	 Underground cable connection from western landfall to substation at Baglan Bay
	1.0.0.3 This document has been prepared for and on behalf of TLSB in relation to the construction of the Project.  It forms part of the suite of application documents supporting an application by TLSB to the Secretary of State for Energy and Climate C...
	1.0.0.4 The Project site (or Application site) for the purposes of the outline OEMP is defined as shown on the land and works plans relating to construction of the Project and where physical works are carried out.  This is shown edged in red at Figure 1.


	2. The purpose and aims of the outline OEMP
	2.0.0.1 The purpose of this outline OEMP is to set out in general terms the mitigation measures required for the operation of the Project so as to protect the environment.  The outline OEMP covers legislative requirements and compliance with regulator...
	2.0.0.2 During the operational phase of the Project, the O&M team will work in a manner that maximises the opportunities to enhance the environment whilst reducing any negative environmental impacts of the Project.  The outline OEMP sets out a framewo...
	2.0.0.3 Section B of this outline OEMP addresses general operational matters.
	2.0.0.4 During the operation phase of the Project, Lagoon Wardens will be employed, whose responsibilities will include securing the delivery of this OEMP, although other elements may be discharged by consultants or contractors retained by TLSB.  Lago...

	3. Turbine operation
	3.0.0.1 During periods when the turbines or sluices are in operation, there will be significant water flows through the concrete structures, resulting in high flow velocities. A 500m safety zone will be in place both inside and outside of the structur...
	3.0.0.2 It is proposed that video cameras are placed, possibly on the Offshore Building, with good visibility on the safety zones (both on the inside and the outside of the Lagoon), and that monitoring screens are present within the operational contro...
	3.0.0.3 A rescue vessel will be available at the boating centre that can be alerted in case of accidents and that can provide assistance where needed, for instance where craft within the lagoon are in difficulty in the vicinity of the works.

	4.  Waste management
	4.0.0.1 A Waste Management Plan will be developed for day-to-day operations at the Lagoon. This will include both the operation of the turbines and sluice gates, as well as the seawall and the general public areas.  The plan will be designed to assist...
	4.0.0.2 The purpose of the waste management plan will be to ensure that any waste material will be collected and can be disposed of in a controlled manner without causing any spillage of waste material into the sea or the Lagoon, as well as to identif...
	 Eliminating waste at source through design, specification, size etc.;
	 Classification of waste materials and the European Waste Codes;
	 Understanding exemptions from the Waste Management Licensing Regulations;
	 Tracing the origins of materials used for Compound Construction materials;
	 Re-use and recycling off site –Identification of waste carriers; and
	 Identification of landfill sites, transfer sites, re-cycling facilities.
	4.0.0.3 Waste management contractors will be assessed for competence including that of arrangements for confirmation of transfer between parties, their arrangements for re-use, recycling or forms of treatment, record keeping etc. Records will be retai...
	4.0.0.4 Along the Lagoon wall and at the public facilities, there will be waste bins that will be regularly emptied and cleaned, probably requiring a dedicated small waste collection vehicle. Cleaning at the fishing spots along the Lagoon wall will re...
	4.0.0.5 Beach areas will be regularly cleaned by collecting any rubbish that has washed ashore.  This will include removal of non-natural material by hand.  Similarly, cleaning operations along the Lagoon seawalls may be required on a regular basis.


	5. Public Access Control
	5.0.0.1 The public use of the Lagoon facilities will be actively encouraged.  For this reason, walkways and cycle paths are included all along the seawall.  It is expected that public access will be possible during most sea and weather conditions, esp...
	5.0.0.2 During severe conditions (during storm winds coupled with high tides and water levels), relatively high levels of overtopping can be expected.  At such times, and during hours of darkness, public access to some or all parts of the Project may ...
	5.0.0.3 A strategy for controlling public access to the Project will be developed. This will include checking the presence of people on the seawalls when severe weather is expected, and possibly a system of emergency phones at specific locations along...
	5.0.0.4 At this stage it is expected that a means for controlling public access to the seawalls will be required at the turbine and sluice gate housing structure and at the Eastern and Western landfalls of the seawall.
	5.0.0.5 TLSB will consult Swansea University in relation to the control of access between the Project and the Swansea University Bay Campus.  It will also liaise with the University in relation to management of security of the Project at its Eastern L...
	5.0.0.6 The Strategy will also provide for management of public access to Crymlyn Burrows SSSI from the Project on a day-to-day basis and during major events.  The strategy will seek to reduce effects upon sensitive receptors in the SSSI.  It will inc...

	6. Health and Safety requirements
	6.0.0.1 Health and Safety requirements are important considerations during the design stages for the project. A Health and Safety risk workshop was held during early January 2014, during which these aspects were discussed and documented.
	6.0.0.2 Operational H&S issues are related to:
	 Provision of handrails
	 Provision of fire fighting equipment
	 Provision of life saving buoys
	 Provision of escape ladders to get out of the water.
	 Sign posting.
	 Etc.
	6.0.0.3 The above facilities will be provided and maintained on a regular basis to keep these in proper working order.


	7. Maintenance dredging
	7.0.0.1 The sedimentation study estimated that some 570,000 to 920,000 m3of material will annually settle inside the Lagoon, and that this is deposited mainly within the areas of the Lagoon closer to the shoreline.  Outside the active water volume in ...
	7.0.0.2 It is anticipated that maintenance dredging within the Lagoon will not need to start until 10 to 15 years after the completion of construction and then be performed approximately every two years. This would require the mobilisation of a small ...
	7.0.0.3 Such maintenance dredging work would be undertaken by a reputable dredging contractor, and this contractor will need to work according to acceptable industry standards with respect to limiting environmental disturbance during the dredging. For...
	7.0.0.4 So far as possible maintenance dredging within and outside the Lagoon will avoid herring spawning seasons when close to herring spawning media.

	8. Operation of the offshore building
	8.0.0.1 It is proposed that the management and operation of the Offshore Building will be carried out by an independent company in contract to Tidal Lagoon Swansea Bay. This company will have to prepare an operational strategy for the acceptable runni...
	a. visitors to the Centre can either use a bus to the Centre or can walk or cycle;
	b. cycle stands will be provided at the Centre; and
	c. supplies will be brought to the visitor centre once per day by car/truck.
	d. waste will be collected and disposed of off-site.

	9. Operation of the Western Landfall Building
	9.0.0.1 Similarly, it is proposed that the management and operation of the Western Landfall Building will be carried out by an independent company in contract to TLSB. This company will have prepared an operational strategy for the acceptable running ...
	9.0.0.2 The Lagoon would be used for regular events like boating and sailing races, and triathlons.  During such events, operational plans need to be in place to control traffic, parking as well as safety plans for the users of the Lagoon.  For exampl...

	10. Noise and disturbance
	10.0.0.1 It is proposed that permanent public address systems (if any) be designed so as to manage noise pollution.
	10.0.0.2 It will be important to establish, maintain and monitor quieter areas within the Lagoon, especially for the benefit of avian and other ecological receptors.

	B:  CONTENTS OF THE OUTLINE OEMP
	Methodologies will be secured in the final version of the OEMP (or other documents) to secure the following items.  In each case, the management measure will be informed by monitoring pursuant to the AEMP.

	1      Data gathering and INNS identification
	Introduction
	This document relates to the Tidal Lagoon Swansea Bay Project (“Project”) and is designed as a framework for mitigation of effects of and upon the Project relating to Invasive Non-native Species (“INNS”). The document is an annex to two other documents:
	a) A Construction Environmental Management Plan (“CEMP”); and
	b) An Operational Environmental Management Plan (“OEMP”).
	Non-native or invasive, species are described as "organisms introduced by man into places outside their natural range of distribution, where they become established and disperse, generating a negative impact on the local ecosystem and species" (IUCN,...
	The introduction of non-native species has the potential to alter interactions within existing ecological assemblages. Potential effects on native species include competition for space and resources; alteration of substrata and water conditions; preda...
	This document has been developed based on the assessment of non-native species within Chapter 8, 8.5.6 and 8.5.14 of the Environmental Statement (“ES”); accompanying the application for certain consents for the Project. It has been produced to provide...
	The following document examines the pathways that could give rise to the transmission or introduction of INNS through the marine environment, as a result of the pre-construction, construction, operation and decommissioning of the Project, provides det...
	Identifying pathways of non-native species
	The introduction of non-native species can occur either accidentally or by intentional movement of species as a consequence of human activity (Ruiz and Carlton, 2003; Copp et al., 2005 in Pearce et al., 2012). Within the UK, pathways of introduction i...
	The pathways which have the potential for introducing non-native species during construction are via transport of species in ballast or bilge water, fouling of vessels’ hulls and the accidental imports from materials brought into the ecosystem as a re...
	During the operational stage of the project, INNS may be introduced via vessels that are attending sailing events at the tidal lagoon or through maintenance dredging vessels. In addition, the presence of artificial structures (the lagoon walls) could ...
	At this stage, decommissioning of the Project is not anticipated to result in an increased risk of the introduction of any INNS over and above that during the operational stage as no major structural works such as the removal of the lagoon walls are a...
	Table 1.1 below summarises the possible pathways identified for the introduction or spread of INNS throughout the life stages of the Project.
	Definition of assessment environments
	Before deployment of any vehicles, vessels or infrastructure, the potential source of INNS, transit routes and the receiving environment need to be defined in order to provide the basis for assessment.
	Source environment
	In line with Table 4.6 in Chapter 4 of the ES, the following table identifies the offshore plant and vessel requirement for the construction phase of the project and their mobilisation times on site. It is important to note that number of vessels and ...
	It can be seen from Table 1.2 above that the source of the vessels prior to deployment is likely to be Rotterdam. The survey launch, crew launch and safety boat are assumed to be sourced from as close to Swansea Bay as possible.
	During construction, 3-4 movements of rock transport barges per week are anticipated between Swansea Bay and the sources of rock, which may be from Norway for the first few months and then Dean Quarry, Cornwall thereafter when this becomes operational...
	With respect to Norway, further investigation may be required into INNS that have been recorded there in order to assess its status as a source, or potentially a receiving environment.
	With respect to sources during the operational stage, as described in paragraph 1.2.3 above, vessels attending events in the lagoon and maintenance dredging vessels are considered to be the only potential pathway for INNS into the lagoon and from ther...
	Stop-off transit sites
	It is assumed that no additional onshore or offshore area would be visited during transit to/from the Project and the original vessel destinations (Swansea Bay/Norway or Swansea Bay/Dean Quarry). Should stop off destinations be required it is assumed ...
	Receiving environment
	Swansea Bay is the primary receiving environment as this is where construction will be taking place. However, it is acknowledged that Swansea’s Bay is already host to several INNS, and therefore it is appropriate to also take into account the movement...
	Consequently, Swansea Bay, Norway and Dean Quarry are both classified as ‘sources’ and ‘receiving environments’ with potential high risk prior to mitigation.
	Home ports or over-winter locations for other construction vessels on site would also be a receiving environment.
	INNS present in Swansea Bay
	Intertidal and sub-tidal surveys undertaken for the studies informing the ES for the Project identified the following INNS present within Swansea Bay. Table 1.3 below is derived from information contained within Chapter 8 of the ES, from relevant spec...
	INNS present in Rotterdam, Norway
	Further investigation would be required into INNS that had been recorded at Rotterdam and in Norway. It is the intention that this would be undertaken prior to commencement of marine works when information is available regarding vessel origins, moveme...
	 Research institutions, nature conservation agencies
	 Norwegian Biodiversity Information Centre
	 Global Invasive Species Programme (GISP)
	 Global Invasive Species Database
	 Globallast
	 MeRLIN database
	INNS present in Dean Quarry
	An initial desktop assessment has been undertaken to establish what INNS are found in the vicinity of Dean Quarry, which is located on the Lizard Peninsular in Cornwall. All the species found in Swansea Bay have also been recorded off the Lizard Penin...
	Potential spread of INNS into Swansea Bay from other areas
	Chapter 8 of the ES also records non-native species which currently have not been observed in Swansea Bay, but occur within the UK and have the potential to spread into the Bay from nearby areas. These include the marine bacteria Vibrio parahaemolytic...
	Further investigations into the risks associated with the potential spread of these INNS into Swansea Bay from the UK and beyond would be undertaken in finalising the construction and design prior to commencement of marine works for the Project
	A similar exercise would be undertaken for Norway and for Dean Quarry.
	Potential spread of INNS into Dean Quarry from other areas
	It is intended that this is considered in relation to the Dean Quarry proposals.

	Logistics
	Implementation and management
	The following sections outline how the careful implementation of the Project would reduce the risk of potential INNS pathways during construction and operation. International Marine Organisation guidelines would be followed for the construction phase ...
	i. implementation of Biofouling management and removal;
	ii. implementation of ballast management (uptake, discharge, exchange)movement of slow-moving or stationary vessels;
	iii. movement of rock, dredge spoil disposal;
	xiii. mitigating or managing or eradicating if non-native species are found;
	xiv. recreational management strategy integrated into OEMP and Major Events Planning; and
	xv. conforming to industry guidelines (IMO, DEFRA and RYA)
	Biosecurity measures to be undertaken during mitigation and enhancement works would also be considered. The measures would be further developed through liaison with regulatory bodies prior to construction.
	Management of vehicles and vessels during construction and operation
	All vehicles and vessels involved in the construction and operational phases of the Project would adhere to management plans and best practice guidance detailed in the following section. Recreational management during operation is discussed in section...
	Biofouling
	The fouling of vessel hulls from biological material (biofouling) is a recognised pathway by which INNS can be introduced and translocated within the marine environment. The Australian National Bio-fouling Management guidelines  are recognised interna...
	To prevent the introduction and spread of marine species via biofouling adherence to effective anti-fouling and/or cleaning programmes are required (Jackson, 2008). The programmes aim to:
	1) Prevent settlement of fouling organisms;
	2) Prevent growth of settled organisms; and
	3) Remove and dispose of biofouling organisms that have established
	Key maintenance actions to reduce the risk of vessels spreading non-native marine species would include:
	1) Slipping or dry-docking vessels before relocation to thoroughly clean to remove bio-fouling and to repair/replace the antifouling coating;
	2)  Inspecting internal seawater systems, cleaning strainer boxes and dosing or flushing of these systems; and
	3) Inspecting and cleaning all above water equipment and areas that may accumulate sediments and bio-fouling.
	Slipping and dry-docking: Schedule maintenance to repair or renew the vessels antifouling system at intervals within the projected life of the coating system. Make sure that the facility is licensed and has adequate waste management facilities to capt...
	Vessel cleaning: Improve the effectiveness of hull cleaning by paying particular attention to risk areas, as illustrated in the below figure
	1.1.1 During construction, these protocols would be applied prior to the vessels being mobilised, i.e. at the source environments.
	Ballast water
	The intake and discharge of sea water via ballast tanks is a potential pathway by which INNS could be transported into and out of Swansea Bay, Dean Quarry and Norway. Sea water may be drawn into tanks when the ship is not carrying cargo, for stability...
	The control and management of vessel ballast water would be carried out in accordance with IMO guidance MGN 81 ; with specific focus on minimising transfer of harmful aquatic organisms and pathogens. The following procedures would be followed in accor...
	1) Carry a ballast water management plan which would include procedures for ballast management, and in particular, for safe ballast exchange at sea;
	2) Recording and reporting (discussed in section 5);
	3) Precautionary practices to minimize uptake of organisms, removal of sediment and avoidance of unnecessary discharge; and
	4) Ballast water management options including exchange at sea, discharge to shore reception facilities, non-release and emergent treatment technologies.
	Movement of slow moving or stationary vessels
	Vessels which typically are slow moving or those that have extended stationary periods provide fouling species opportunities to settle, grow to maturity and spawn; nearby structures such as breakwaters and wharf piles provide convenient settlement are...
	From a biosecurity perspective, high risk vessels are in the first instance, those which are slow-moving and have high port residence times such as: barges, drilling platforms and pontoons.  Large cutter suction and trailer hopper dredges tend to oper...
	To reduce risk of introducing INNS a risk profile for vessels/equipment would be carried out by the appointed contractor prior to site mobilisation. The table below provides actions that would be undertaken according to the perceived level of risk.
	In the event that any remaining risks are identified post-inspection then the following corrective actions would be performed:
	 Inform Authorities;
	 Move vessel offshore, at sufficient water depth; and
	 Investigate the cause of the incident and decide on further action to clean the vessel (including identification of facilities and location
	In accordance with the National Biofouling Management Guidance , where risk is suspected, an in-water inspection can be performed. In-water inspection should be undertaken periodically as a general means of routine surveillance, augmented by specific ...
	Use of small vessels
	The use of small vessels during the operational phase is discussed in section 2.3. During construction, the majority of the working fleet are classed as ‘large vessels’ (full list provided in table 2.1) and would adhere to the preceding management pla...
	Movement of rock, dredge spoil and disposal
	It is considered best practice for locally sourced material to be used where possible as a means to reduce possible introduction of INNS. Where practical, TLSB has endeavoured to use local materials; (i) sediment used for the construction of the lagoo...
	Rock required for the construction of the Project will be transported by rock barge and supporting tugboat from Dean Quarry directly to Swansea Bay.  The Rock barge and tugboat combinations require to intake ballast water to ensure safe loading and of...
	Once rock has reached Swansea it will be stored in one of two intertidal rock storage areas within the footprint of the lagoon: storage area A is located close to the western landfall (c 400m x 400m; and storage area B is located along the eastern arm...
	Movement of dredge spoil and disposal would be performed by the allocated specialist dredging vessels (Table 2.1). The vessels would take up and re-distribute material within the footprint of the lagoon, minimising biosecurity risk, as all works would...
	Transport of turbine components
	To be confirmed
	Recreational management
	The Lagoon area will be an attractive environment for recreational use; sailing boats, kayaks, swimmers and anglers. An environmental warden would be assigned to perform checks on recreational equipment / vessels that will enter the lagoon. This would...
	Check, Clean, Dry disinfection procedure:
	1) Check - All clothing and equipment should be thoroughly inspected and any visible debris (mud, plant or animal matter) should be removed and left at the water body where it was found. Particular attention must be paid to the seams and seals of boot...
	2) Clean - Equipment should be hosed down or pressure-washed on site. If facilities are not available equipment should be carefully contained, e.g. in plastic bags, until they can be found. Washings should be left at the water body where the equipment...
	3) Dry - Thoroughly drying is the best method for disinfecting clothing and equipment. Boots and nets should be hung-up to dry. Equipment should be thoroughly dry for 48 hours before it is used elsewhere. Some non-native species can survive for as man...
	Ports & harbours
	To minimise biosecurity risk, all protocol would be adhered to in accordance to the legislative guidance for the port and harbour authorities for the specific environment e.g Norway, Wales, England.
	Identification of suitable facilities to assist in biosecurity checking / risk reduction would be gathered prior commencement.
	Rotterdam, Norway
	There are various suitable dry docks in the Port of Rotterdam, e.g. Wiltonhaven or Wilhelminahaven in Schiedam (NL) which have suitable treatment facilities for hull cleaning / inspection and disposal. As discussed in section 2.2, if a vessel is ident...
	Swansea Bay, Wales
	The port located in Swansea Bay, owned and operated by Associated British Ports (ABP) contains various dry docks and treatment facilities. If a biosecurity risk was identified during construction these facilities could potentially be utilised. Alterna...
	Conforming to industry guidelines
	Where possible best practice guidance would be adopted throughout all phases of the project life.
	Risk of INNS would be lowered through the above in conjunction with training – as discussed in section 5.
	Through the means of efficient resourcing and use of the Best Available Technology (BAT) specifically suited to perform the highly specialised level of work, the risk of biosecurity would be significantly lowered.

	Defining particularly vulnerable receiving environments
	Receiving environments: construction
	The receiving environment is that in which the construction activity takes place. As outlined in section 1.3.8, Swansea Bay is considered the primary receiving environment. However, it is appropriate to also take into account the transport movements b...
	Several rock transport barges per week would be moving between Swansea Bay/Norway and for Swansea Bay/Dean Quarry. The quarries are therefore also classified as ‘receiving environments’.
	Other areas outside the destination that require consideration during construction are the ports where the vessels are mobilised from, and returned to. These are currently understood to be Rotterdam and the UK.
	At present none of the receiving environments identified above are classified as being ‘particularly vulnerable’ because they have all experienced exposure to human activity, vehicle/vessel movements and anthropogenic impacts. The presence of INNS at ...
	Receiving environments: operation
	During operation, the Lagoon will become a venue for local, national and international sailing events, and therefore could become a receiving environment for INNS from a wide range of locations. As outlined in section 3.1.4 above, Swansea Bay has not ...
	Vulnerable receptors
	As identified in Chapter 9 of the ES (Fish) several species of commercially important species are present in the Swansea Bay, including sole, plaice and bass. The potential impacts of INNS already present in Swansea Bay (and through the possible intro...
	Chapter 9 also identifies several commercially important shellfish within Swansea Bay, including edible crab, spider crab, velvet swimming crab, whelk and lobster. A similar assessment procedure would be followed for these species in order to assess a...

	Awareness
	Awareness for personnel
	Awareness of INNS amongst all on the ground personnel as well as external contractors and service providers increases knowledge of INNS, thus helping to prevent potential transmission, and also increases the likelihood of detecting any infestations at...
	Contractors will be ultimately responsible for implementation of any risk reducing measures and training of personnel. However, this document is intended to provide a framework upon which any final Biosecurity Risk Assessment would be based.
	During operation, awareness raising of INNS to recreational users of the Lagoon would also be undertaken.
	INNS training and awareness is more likely to be effective when targeting specific INNS and associated pathways known to be potential issues for the project or operation currently being undertaken.
	Training
	Training would be developed for all relevant personnel with the same level of importance as potential impacts such as pollution.
	Targeting of key personnel will include:
	 Masters and crew trained in INNS management (biofueling/ballast)
	 Maintenance personnel
	 Environmental managers
	Key species would be highlighted and identified so site personnel and recreational users of the Lagoon are able to recognise them. This would be reinforced by on-site posters and a central information database on INNS already recorded within Swansea B...
	For non-visible INNS e.g. spores, fungi, the correct pathway prevention and transmission management would be highlighted to limit the risk of transmission.

	Monitoring and Reporting
	Monitoring requirements / protocol during construction and operation
	Monitoring protocols will be applied at Dean Quarry and Norway, in addition to Swansea Bay protocols. Protocols will also be applied at the ports where the vessels will be mobilised from, e.g. Rotterdam and somewhere yet to be determined in the UK.
	Monitoring of vessels / inspections with regarding to biofouling and keeping a biofouling log ballast water vessel inspection to ensure adherence to ballast water management requirements. Vessels are required to maintain a ballast water management pla...
	The proposed environmental warden would have a remit to monitor vessel movements and history of movement of recreational vessels prior to entering lagoon, whether for recreational, maintenance or dredging activities.
	Measures set out in the Adaptive Environmental Management Plan (AEMP)
	Section 6.4 of the Adaptive Environmental Management Plan (AEMP) sets out the monitoring planned for the initial colonisation of rock armour in the intertidal area by INNS. This will be carried out through a bi-annual walkover survey extending to low ...
	Section 6.5 of the AEMP sets out the monitoring planned for the operational stage of the Lagoon. This will be undertaken through the selection of a number of representative transects of the wall fixed as permanent monitoring sites at various locations...
	Once the walls are completed divers will be used to carry out a survey of the submerged sections of the lagoon wall. Underwater cameras will be deployed either stationary or from a RIB to record motile fauna at the foot of the lagoon wall.  The result...
	Mitigation and monitoring measures and bio-security
	The final Marine Biosecurity Risk Assessment and AEMP will detail the mitigation and monitoring that is required for the Project based upon the proposal in this document.
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