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0 NON-TECHNICAL SUMMARY 

0.1 Introduction 
The Irish Government has identified the need for a strategic energy link, in the form of 
an electrical high-voltage direct current (HVDC) interconnector cable, which is to be 
developed between the Republic of Ireland (hereafter referred to as Ireland) and Great 
Britain (hereafter referred to as Britain).   

In 2006, EirGrid and the Commission for Energy Regulation (CER) were appointed the 
task of arranging a competition to secure the construction of the East West 
Interconnector (EWI). The EWI will have the capacity to transmit 500MW of electrical 
power in either direction, and has a planned operational year of no later than 2012.  
Ownership of the EWI is to be vested in EirGrid.  

The EWI is a major infrastructure initiative, consisting of subsea cables between Ireland 
and Wales, onshore converter stations, and onshore cables that link the converter 
stations and the national electricity grids in both countries.  The converter stations 
change the current from alternating current (AC) to direct current (DC); the proposed 
subsea cables will transmit direct current.  Environmental reports have been prepared 
for the converter stations and the onshore cable routes in both Ireland and Britain, and 
are being submitted under separate applications.  The environmental report to which 
this non-technical summary (NTS) relates covers the section of the EWI between the 
high water mark (HWM) in Wales and the median line between British and Irish waters.  
The construction, operation and decommissioning phases of the project are considered 
in the report. 

A similar report has also been submitted separately (to the Irish consenting authorities) 
for the section of the EWI between the median line and the HWM in Ireland.   

The proposed marine section of the full route is shown in Figure 0.1.   

 

Figure 0.1: Landfall and Route Overview 

0.1.1 Assessment of Environmental Impacts 
The consolidated EU Directive 85/337/EEC as amended by 97/11/EC and 2003/35/EC 
applies to the assessment of the environmental effects of developments that are likely 

© Crown Copyright and/or database rights. Reproduced by permission of the Controller of Her Majesty’s Stationery Office and the 
UK Hydrographic Office (www.ukho.gov.uk).  Not to be used for Navigation. 
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to have significant effects on the environment.  Member states of the EU are required to 
adopt all measures necessary to ensure that, before consent is given, projects likely to 
have significant effects on the environment by virtue of their nature, size or location are 
made subject to a requirement for development consent and an assessment with regard 
to their effects. These projects are defined in Article 4 of the directive. 

Developments listed in Annex I to the Directive are required to be made subject to an 
assessment. Developments listed in Annex II to the Directive require the member 
States to determine the need for an environmental impact assessment (EIA) either on a 
case-by-case examination, or by the adoption of thresholds or criteria.  In the case of 
the EWI, the relevant consenting authorities have provided a formal screening opinion 
confirming that an EIA is not required for the onshore and offshore elements of the 
development.  

While formal EIA is not required for the EWI, there are a number of regulatory consents 
required for such installations, and the environmental report is intended to provide the 
information required by the regulatory authorities in the consenting process.   

To ensure that the assessment covers the main issues of concern, a scoping report was 
produced and submitted to the appropriate agencies in Britain.  The objective of that 
report was to provide sufficient information on the project, and the environment into 
which it would be constructed and operated, so that the agencies (with the assistance of 
statutory consultees) could advise which issues should be the focus of the full appraisal 
of potential impacts.  This assessment includes the consideration of cumulative and 
transboundary effects.  Comments received from the agencies and consultees have 
been addressed in the environmental report. 

0.1.2 The Developer 
EirGrid is an Irish state-owned company responsible for the operation, development and 
maintenance of their national electricity grid power system, providing services equally 
and independently to all users of the electricity system.  This includes all generators, 
suppliers and high-voltage customers.   

0.1.3 The Need 
European Union policy is to increase interconnectivity between member states. 
Interconnectors are considered necessary for the effective functioning of the internal 
market to enable inter-regional and cross-border transport of power and energy. 
Electricity interconnection is an essential element in achieving the objectives of 
sustainability, competitiveness and security of supply. 

To this end, an EU Commission communication ‘Priority Interconnection Plan’ published 
in January 2007 identifies the urgent action needed to increase minimum 
interconnection levels between member states to 10%. Electricity interconnection 
between Ireland and the UK is listed amongst 42 high-priority "projects of European 
interest". 

Both Ireland and Wales have some of the largest potential renewable energy generation 
resources in Europe. The UK Government has set ambitious domestic goals for 
renewable energy via Climate Change – the UK Programme, published in November 
2000, which aimed to bring about a reduction in UK emissions of greenhouse gases of 
20% by 2010 compared with 1990 levels, with a reduction in carbon dioxide emissions 
of 19% over the same period. 

The policies and measures outlined in the 2000 UK Climate Change Programme were 
further developed in the Energy White Paper: Our Energy Future – Creating a Low 
Carbon Economy 2003, which adopted a longer-term goal of putting the UK on a path to 
reduce carbon dioxide emissions by some 60% by about 2050, with real progress by 
2020. It also confirmed the Government's aim for renewables to supply 10% of UK 
electricity in 2010 and 20% by 2020. 
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While the EWI will allow for energy importation from the British market to Ireland, it will 
also offer an opportunity for energy generators in Ireland to access the greater British 
market.  The British energy market is approximately 10 times the size of the Irish 
market.  Such access will allow both Britain and Ireland to increase their dependence 
on renewable energy, as there would be reassurance that, when such energy sources 
do not provide sufficient power to meet demand (i.e. in the case of wind farms, when 
wind speeds are low), energy could be easily imported to meet demand.  The EWI 
would allow more wind generation to be accommodated because the effective creation 
of a larger market would allow energy variations to be managed more easily. 
 
In addition, the EWI may provide a “blackstart” facility to restore system operations for 
either the British or Irish transmissions systems following the unlikely event of a system-
wide power outage.  

The increased capacity to export and import energy will lead to enhanced competition in 
the electricity market and, in the long-term, help reduce costs to electricity customers. 
Additionally, despite the fact that Ireland and Britain have some of the largest potential 
renewable energy generation resources in Europe, without an interconnector, the full 
potential of these resources may not be realised in either country. 

0.1.4 Do-Nothing Scenario 
In carrying out an assessment of the impacts of a development, it is necessary to 
consider the implications of the “do-nothing” scenario. In the case of the EWI, by not 
developing the project, reliance on more conventional forms of power generation may 
be required by both Britain and Ireland.  The EU Commission communication ‘Priority 
Interconnection Plan’ published in January 2007 (COM (2006) 846 final) also identifies 
the urgent action needed to increase minimum energy interconnection levels between 
member states to 10%. Ireland and the UK are among the member states listed as not 
yet achieving the minimum target.  The absence of the EWI would also mean that there 
is a danger that the energy demands of the growing economy and population of both 
countries could not be met.  

It is therefore considered that the do-nothing scenario would fail to meet or contribute to 
the national policy in both Ireland and Britain. 

0.1.5 Alternatives Considered 
Having determined that the EWI project is of national importance, options for connection 
points, landfall locations and the marine route have been considered.  While lying 
outside the scope of the present report, selection of a robust grid connection point partly 
determines the route of the EWI.  

0.1.6 Irish Grid Connections 
EirGrid evaluated the potential connection points to the Irish transmission grid for a 
high-voltage direct current interconnector (HVDC).  Technical studies were carried out 
on the strongest (i.e. 400kV and 220kV) grid networks, identifying that Dunstown 400kV 
substation (Co. Kildare) and Woodland 400kV substation (south-east Co. Meath), were 
the strongest potential connection points.  The East-West Interconnector: Connection 
Study Report is available on the CER website www.cer.ie.  In identifying Woodland as 
the preferred connection point, the following factors were reviewed:  

· Woodland option requires a minimum amount of associated transmission and 
grid reinforcement; 

· Woodland is closer to the coast than Dunstown, leading to a shorter underground 
cable (45km compared with 65km); 

· Installation of cable through the Wicklow Mountains National Park (which is 
covered by SPA and SAC designations) to Dunstown would potentially create a 
greater environmental impact than the route to Woodland would; and 
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· On balance, for a given northerly location of the connection point in Wales, the 
Woodland option affords a shorter submarine route. 

The 400kV substation at Woodland was therefore chosen as the preferred connection 
point in environmental, technical and economic terms.   

0.1.7 UK Grid Connections 
The following areas were investigated for connection in Wales: 

· Wylfa – Anglesey, north-west Wales; 

· Trawsfynydd 400kV station – Snowdonia, west Wales; 

· South Wales; 

· Pentir 400kV station – north-west Wales; and 

· Deeside 400kV station – north-east Wales. 

In considering these five alternatives, a number of constraining factors were noted. 
Wylfa contains no infrastructure for exporting additional power from the island of 
Anglesey, so additional infrastructure crossing the Menai Straits would have to be 
constructed.  Trawsfynydd and Pentir would require circuits traversing Snowdonia 
National Park, as Trawsfynydd is located within the National Park itself, and use of 
Pentir would require reinforcement of the circuit between Pentir and Trawsfynydd.  The 
construction of sufficient additional capacity in South Wales could not be 
accommodated within the project timescales. This is due to existing connection 
agreements and progress on reinforcement of the South Wales transmission system.  

Therefore, Deeside was selected as the most favourable option from environmental and 
engineering perspectives. 

Once the grid connection points had been identified, the next part of the project to be 
confirmed was the location for landfalls.  

0.1.8 Potential Landfall Site Locations: Ireland 
A range of factors, including environmental, engineering and cost were considered for 
the following landfall locations: Portrane, Donabate, Rush North Beach, Rush South 
Beach (Rogerstown Estuary) and Rush harbour. 

Donabate is a Blue Flag beach with high public amenity value of regional importance.  
Extensive sand dunes behind the beach also make routing to the local road network 
very difficult. Portrane was discounted due to engineering constraints such as railway 
crossings and heavily built-up areas around Donabate.  

Of the remaining three options, Rush harbour was discounted due to geological 
constraints and the limited working area available.  Both Rush North and Rush South 
Beach are considered to have amenity value of local importance and were regarded as 
favourable landing points, as they offer ready access to the road network inland towards 
Woodland.  However, part of Rush South Beach lies with the Special Protection Area of 
Rogerstown Estuary, known for its importance to species of birds for feeding and 
sheltering.  Therefore, a landfall at Rush North Beach was selected.  A marine survey 
confirmed the suitability of the landfall location at Rush North Beach. 

0.1.9 Potential Landfall Site Locations: UK 
Similar factors were also considered for three locations along the North Wales coast, 
these being Deeside (close to Deeside 400kV station), Point of Ayr and Barkby beach. 

Access to the Deeside transmission station from the River Dee was judged 
unfavourable from engineering and environmental perspectives. Possible cable landfalls 
close to Deeside are also constrained by the nature conservation designations 
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applicable to the Dee Estuary, which in addition has a narrow tidal channel with 
dredged approaches. 

Point of Ayr is an environmentally sensitive location, although impact could be 
minimised through horizontal directional drilling. Onshore from a landfall at Point of Ayr, 
connection with the Deeside 400kV station would require the crossing of 
environmentally sensitive areas (SAC and SSSI). 

Barkby beach in Prestatyn is close to Point of Ayr, but outside of the designated sites, 
and was therefore selected over Point of Ayr and Deeside.  Additionally, the Barkby 
beach option will require a shorter horizontal directional drill to cross the existing coastal 
defences.  A marine survey confirmed the suitability of the landfall location at Barkby 
beach. 

0.1.10 Marine Route Alternatives 
EirGrid’s marine engineering specialist consultant JP Kenny identified the shortest 
route, taking into account all relevant constraints.  This included environmentally 
sensitive areas, wrecks, geology, navigational restrictions and third-party assets that 
could influence the selection of the route between Rush Bay and Barkby beach.  The 
most favourable route for a submarine cable is within soft sediment, and the route 
selected runs mostly through such sediments, while avoiding major constraints. 

0.2 Description of the Development 

0.2.1 The Project 
Two high-voltage direct current (HVDC) cables will be laid close to each other on the 
seabed, one main cable and a second smaller cable to complete the circuit.  It will be 
possible to transmit power in both directions.  A fibre optic cable (or cables) will also be 
laid, which will be used for operational control of the EWI.  The main cable will have a 
diameter of between 90 and 150mm with a central core of copper and a number of 
other sheaths and insulating layers around it.  Depending upon the design, the weight of 
the main cable will be up to 50kg/m.  

The offshore cable is different from the onshore cable and a joint between the two types 
is required.  The joint will be made in a transition joint pit (TJP) to be dug in the car park 
at Barkby beach. The pit’s base and sides may be concrete coated for stability. Once 
the cables have been connected, the pit will be filled in, the surface reinstated and the 
car park will open for use as normal. There will be no above ground structures 
associated with the cable-jointing pit.  

0.2.2 Pre-construction 
The route has been surveyed using boat based seabed mapping and sediment analysis 
techniques to determine the best route, and discussions have been held with operators 
of existing pipelines and cable to ensure that the cable does not interfere with their 
normal operation.   

Before the cables are laid, the seabed will be cleared of debris with a special grapnel 
(or anchor), which will be towed along the seabed. The grapnel will be carefully 
controlled, and will not be dragged anywhere within 100m of existing cables and 
pipelines along the route.  

0.2.3 Construction 

Landfall and Joints 
Barkby beach is protected by existing sea defences which will need to remain in place 
throughout construction operations. Therefore, to avoid breaching the existing sea wall, 
a technique known as horizontal directional drill (HDD) will be used to install the ducts 
for the cable from the car park, beneath the sea wall and out to a point on the lower part 
of the intertidal zone.  It is envisaged that two or three ducts will be installed. 
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Equipment associated with the HDD will include two power units mounted on skids, one 
or two Bentonite storage tanks, a mixing tank, a filter for separating cuttings from the 
used drilling mud and a control cab.  The equipment will be sited in the car park. 

A drilling fluid comprising water and bentonite (a naturally occurring clay mineral) is 
required to lubricate the drill bits during the HDD operation. Drill fluid usage is monitored 
at the surface to confirm no significant losses are occurring.  Bentonite mud is normally 
recommended by the Environment Agency for drilling where there may be any 
groundwater present because it is non-toxic.  The composition of the bentonite and the 
use of any additives will be agreed with the Environment Agency prior to construction. 
The mud pumped to the drilling face picks up the cuttings created by the drill bit and 
carries them back to the point where the drilling commenced.     

A narrow hole will be drilled using a drill string from the car park under the sea wall, but 
the string will not be pushed up onto the beach surface itself, instead, it will stop a few 
metres short.  Another (washover) pipe will then follow the drill string, circling it and 
widening the hole.  The drill string will be withdrawn through the washover pipe before 
the washover pipe is pushed onwards to exit onto the beach.  Once on the beach, a 
long duct pipe will be attached to the end of the washover pipe, then the washover pipe 
will be pulled back through the hole, towing the duct with it.  This operation will happen 
twice, leaving the ends of two ducts in the car park, and their other ends buried beneath 
the lower part of the beach.  A joint pit will then be constructed around the ends of the 
duct in the car park. 

When the cable-lay vessel arrives off the beach, a trench will be dug through the short 
distance between the ends of the ducts and low water, and rollers will be installed in it.  
A pre-installed wire will be pulled from the duct and attached to the cable on the vessel.  
A winch stationed in the car park will then pull the wire and cable through the duct and 
into the joint pit. 

Once the cables have been pulled into the joint pit, a specially designed tent/container 
will be lowered onto the TJP to allow the joint with the onshore cable to be made.   

The drilling and winching operations may be carried out 24 hours a day. 

Offshore cable-lay 
The cable-lay vessel will move along the cable route, laying cable on the seabed from a 
large reel mounted on the deck.  More than one reel will be required to cross the Irish 
Sea, and the end of the cable will be sealed and dropped to the seabed while the vessel 
returns to port to collect another reel.  It will then pick up the dropped end, join it to the 
new reel and continue laying the cable.  The location of the cable end will be marked 
and protected by a guard vessel.  This operation will need to be repeated a number of 
times to install the full 188km length of each offshore cable.    

The cable-laying vessel is able to lay up to 10km of cable a day and will operate day 
and night. The cable position will be controlled carefully using remotely operated 
cameras to ensure it is laid in the correct position. 

Once the cable is laid on the seabed, it will be buried, either by jetting it into the seabed, 
or by using a special plough to create a trench under the cable.  Once buried the cable 
is protected from anchors and trawlers and will not become damaged by movement on 
the seabed. 

In any area where the cable is laid over ground into which it cannot be buried (i.e. rock), 
it will be protected by the placement of rock, or by carefully covering it with concrete 
mattresses.   

Cable and pipeline crossings 
The cable route will cross several submarine telecommunications cables, power cables 
and gas pipelines. In these locations, the exact crossing method will be agreed with the 
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owners and operators to ensure that their cables and pipelines are not damaged.  The 
cable will not be buried at the crossing points but will be laid over the existing cable or 
pipeline and protected by carefully placed rock mattresses or loose rock.   

0.2.4 Commissioning 
Commissioning tests will be carried out to ensure that the cable has been installed and 
jointed correctly before the cables are passed to transmit electricity.  

0.2.5 Project Operation 
During the operation of the cables, few sources of environmental impact from the cable 
will arise.  A weak magnetic field will be produced; although this is expected to reach 
background levels around 50m away from the route, electric fields will not be produced 
from the direct current (DC) cable.  EirGrid complies with WHO guidelines and ICNIRP 
(committee for non ionising radiation) recommendations regarding EMF. 

Cable burial surveys will be undertaken to monitor the depths at which the cable 
remains buried offshore.  In the event that the cable burial depth has changed, the 
cable will be reburied or protected. The cable will be monitored continuously from the 
control room onshore to identify any potential faults.  Should the cable develop a fault, 
tests will be made on the cable to determine the location of the fault.   

Once the cables have been installed and are operating, they will be completely hidden 
from view. 

0.3 Environmental Impacts and Mitigation 

0.3.1 Landscape 
Barkby beach is adjacent to two landscape areas specifically described by CCW: 
Prestatyn/Rhyl (Aspect Code DNBGHVS004) and Coast – West of Prestatyn (Aspect 
Code DNBGHVS002). The site works will be undertaken in the area, Coast – East of 
Prestatyn (DNBGHVS001).  In addition, the construction site is close to the edge of the 
Clwydian Range – Area of Outstanding Natural Beauty (AONB). 

In the area where the site works will be undertaken, the coastal beach front has distinct 
wild and open characteristics.  These are formed by sand dunes and open grassland 
together with the open nature of the shingle beach. This distinctive character can give a 
feeling of remoteness that is relative to the distance from dense population areas.  It is 
also assessed as an unusual area due to lack of development and visitor pressure 
when compared with other North Wales coastal areas.  Man-made detractors include 
offshore windfarms.   

In terms of its landscape sensitivity, it is a developed, urban, simple-form coastline with 
a relatively flat coastal plain and many visual detractors and without formal designation. 
On this basis, the landscape sensitivity is judged low. 

Landscape and visual impacts will result during the relatively short construction period 
and potentially the decommissioning phase (if the cable and TJP are removed).  As 
both the cable and TJP will be buried up to 3m deep, no effects are anticipated during 
the operational stage.  

Work in the car park area to construct the TJP and HDD will benefit from some 
screening effect provided by adjacent buildings or other structures.  This would give a 
medium magnitude of change. Installation of the cable through the intertidal area will be 
less screened, and this part of the construction work would give a large, though 
temporary, magnitude of change.  

The sensitivity of the large majority of visual receptors in closest proximity to the 
proposed construction activities can be classified as high sensitive receptors. These 
include occupiers of residential properties or holiday accommodation, users of outdoor 
recreational facilities (including public rights of way within the Clwydian Range, beach, 
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promenade and coastal paths), whose attention or interest may be focused on the 
landscape; and holidaymakers where the development will result in temporary changes 
in the landscape setting.  Therefore, the significance of visual effects would be major for 
the cable-laying operations.  TJP construction and HDD work is assessed as having 
less effect for receptors and are rated as major/moderate. However, both these ratings 
of visual effect would be ‘significant’ in planning terms, although temporary in nature. 

There will be no permanent impacts to the landscape  from the marine elements of 
the EWI project. 

0.3.2 Ecology 
The ecological interest along the EWI cable route has been reviewed with the following 
general features being considered; plankton, benthic invertebrates (i.e. those living on 
or in the seabed), fish and shellfish, birds, marine mammals and any conservation 
designations present. 

Data collected on the intertidal area at Barkby beach show that while the majority of 
habitat is relatively barren sand of low species diversity and abundance, there are also 
small features of conservation interest present. These include honeycomb worm 
aggregations in the groynes, and piddocks (a boring bivalve mollusc found in ephemeral 
exposed clay) on the main beach. 

In the subtidal environment, the majority of seabed habitats recorded were of no 
particular conservation interest. However, two areas of potentially significant 
conservation interest were recorded. An area of horse mussel habitat was recorded off 
the north coast of Anglesey, while aggregations of colonial Ross worm were recorded 
near the border with Irish waters. 

Surveys of fish that live close to the seabed have been conducted throughout the Irish 
Sea for a number of years. The surveys show that the most common fish species 
present in the area of the proposed EWI cable route are flatfish (such as plaice, dab 
and lemon sole), commercially exploited roundfish (cod, whiting and monkfish), sharks 
and rays (dogfish, thornback ray), and other non-commercially exploited species such 
as dragonet, scaldfish and poor cod. 

The cable route runs through spawning areas by cod, whiting, plaice, Dover sole and 
sprat.  Nursery grounds present along the cable route include those for herring, whiting, 
plaice and Dover sole. 

Migratory fish species such as lampreys, eels, salmon and sea trout may pass through 
the inshore areas close to the landfall during their migrations, as the Dee Estuary in 
particular is important for these species. 

While Barkby beach is adjacent to the Dee Estuary Special Protection Area (SPA) and 
Ramsar site, designated for its internationally important assemblages of terns, waders 
and waterfowl, these species do not appear in significant numbers at Barkby beach.  In 
shallow inshore areas, the EWI cable route passes through habitat important to 
wintering populations of common scoter and red-throated diver, and the Liverpool Bay 
area is currently proposed as an SPA on this basis. 

Several species of cetacean have been recorded from areas along, and adjacent to, the 
proposed EWI cable route. These include harbour porpoise, bottlenose dolphin, Risso’s 
dolphin and Minke whale.  While both common and grey seals occur commonly in the 
area, there are no breeding colonies present along the cable route, and the seal haul-
out site at West Hoyle bank is unlikely to be affected by construction activities.  

Installation of the cable will produce a number of sources of impact. The presence of 
the cable-lay vessels, engine noise and discharges will cause some disturbance, while 
burial and protection of the cable will create more localised impacts.   



EirGrid plc  East West Interconnector 
  Wales Marine - Environmental Report 
 

RSK (Ireland) Ltd 9 
RSK/HE/P630013/03/02 Rev01 

Seabirds (particularly scoter and diver) and seals may be disturbed by the passing of 
the cable-lay vessel, because of its size and the noise of its engines underwater.  
Neither impact is expected to be greater than slight.  Similarly, there may a slight impact 
from temporary displacement on intertidal birds at the landfall. 

It is envisaged that no blasting work will be performed as part of the project, and no 
subsea percussion noise generated.  Existing noise sources in the areas include the 
use of towed otter boards from commercial fishing vessels that operate in the 
immediate area.  Impacts from noise are considered temporary and slight. 

The cable route and landfall will be surveyed prior to construction to ensure that 
routeing does not damage habitats of potentially significant conservation interest, such 
as horse mussels or piddocks in clay. 

Laying the cable on the seabed will cause some physical impacts to fauna which live in 
the sediment, although many of the habitats present are of no particular conservation 
interest and are already subject to ongoing impacts such as trawling. It is expected that 
fish and other mobile species will move away from the path of the cable as it is laid.  
Before the cable is laid, a grapnel will have been run through the sediment along the 
route, and sessile species that are present when the cable is laid will already have been 
affected by this process.  Burial of the cable will disturb the sediment along the cable 
route, as the plough moves sediment. There will again be physical impacts to any 
individuals in the path of the plough, and sediment suspended as a result of the 
ploughing may deposit locally, causing a degree of smothering to some species.  
Throughout most of the route, the species present are accustomed to sediment 
movements and the relatively small area affected by the cable laying operation impact 
is therefore assessed to be slight.  Recovery of the area is predicted within a few years.   

In any soft sediment areas along the route where rock placement or concrete 
mattressing is required, this will provide a hard substrate in an otherwise soft sediment 
area.  While deposit of the hard substrate will cause direct physical impacts to species 
underneath it, the provision of the hard substrate may present opportunities for other 
species to settle, and this will increase the diversity of species present. 

HDD at the cable landfall is proposed at Barkby beach. Although use of this technique 
greatly minimises disturbance to surface sediment and fauna, there is a small risk of 
unplanned “breakout” of non-toxic drilling mud onto the beach. To prevent this from 
happening, a range of measures will be in place, such as the use of soil engineering 
survey data and continuous monitoring during works. Should a breakout occur however, 
this might result in some localised smothering of beach fauna due to its dense, fine, 
clay-like structure. However, any impact will be short-term and slight, as any mud will be 
dispersed naturally by tide and wave action.  

During operation of the interconnector, impacts may arise from the generation of 
magnetic fields.  However, it is anticipated that the magnetic field generated will be as 
low as the earth’s background within 50m of the cable route.  The cables will carry 
direct current and therefore will not generate fluctuating electrical fields.  The only 
species that is known to be affected by magnetic fields caused by DC cables are 
European eels (and this species is only affected to a minor degree). This may result in a 
temporary diversion from their migratory path and the effect on these marine species 
from the magnetic fields is expected to be slight to none. 

To monitor the burial depths of the cable, geophysical surveys will be carried out on an 
annual basis (though this may reduce in later years of the project. Vessels carrying out 
such surveys will use a marine mammal observer (MMO) on-board to minimise the risk 
of mammals being damaged by a seismic source such as an echo-sounder.  EirGrid will 
ensure that an MMO is present during all geophysical survey work in accordance with 
JNCC guidance. 
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There may be minor temporary impacts to the ecologi cal features during 
construction of the EWI. However, during operation,  impacts are expected to be 
slight to none.  

0.3.3 Archaeology  
Records of known maritime sites and wreck positions within a 1km-wide study area 
centred on the cable route were reviewed. Key sites outside of the study area were also 
recognised and noted as part of the data-gathering exercise.  In addition to marine 
sites, changes in sea level over time and environmental conditions have been reviewed 
to identify the periods when the area was dry land and suitable for human occupation. 

Data from the geophysical survey have also been reviewed by marine archaeologists to 
determine if there are any recorded seabed features that may correspond to wrecks 
whose exact locations are not known, or whether any features may be of archaeological 
interest. 

There is potential for some damage to archaeological features during construction from 
a number of sources, such as any pre-construction seabed preparation, including the 
towing of snagging devices, or cable burial activities.   

Within the study area, there are 11 sites charted by the UKHO, seven of which are 
recorded as wrecks. Two wreck sites are protected by statutory legislation. These are 
the wreck of the Resurgam (WA 2013), protected by the Protection of Wrecks Act 1973, 
and the remains of an Avro Anson bomber (WA 2014) whose precise location is 
currently unknown.  

None of the charted wreck sites lie within 50 metres of the proposed cable route and, as 
such, are unlikely to be damaged by the cable burial process. However, such sites 
could be vulnerable to damage or destruction caused by large cable-laying vessels 
deploying moorings in their vicinity. By imposing archaeological exclusion zones 
around each of the known seabed features of 100m, t here will be no impacts on 
known wreck sites. Therefore, the magnitude of impact of the proposed development 
is rated small on all recorded sites. 

The National Monuments Record of Wales lists 28 recorded losses in the study area, 
although the positions of recorded losses are often vague or inaccurate. Both the 
magnetometer and side-scan sonar datasets along the centre line of the cable route 
were analysed with a view to locating anomalies of potential archaeological interest. 
None were seen in either dataset.  However, there potential remains for unknown 
archaeological remains to be found during construction.  

To the north of Anglesey, a Neolithic axe has been retrieved from the seabed, indicating 
that mariners have known the route from at least the Romano-British period. Consistent 
use of this sea route in the medieval and post-medieval periods suggests that the 
archaeological potential of the area, in the form of currently unknown wrecks, should be 
classified as high. Therefore, the significance of impacts to unknown a rchaeology 
is considered “uncertain”.  

0.3.4 Noise and Vibration 
The area in the vicinity of the proposed landfall at Barkby beach is subject to variable 
levels of background noise, as are all coastal areas.  When wind and surf are present, 
background noise levels are significantly higher than when the sea is calm. It is likely 
that typical ambient LAeq,1hr levels may be as low as 40dBA at times during daytime and 
may be as high as 50dBA 

Construction of the EWI project will provide a number of onshore and near shore noise 
sources.  These will include construction of the HDD launch site; drilling activities; 
excavation around the ducts in the car park to enable construction of the TJP; digging a 
trench between the end the ducts on the beach and the low water mark; pulling in the 
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cable; and backfilling the excavated areas.  Noise from construction traffic may provide 
some elevated noise levels in the area around the landfall.  

Taking a worst-case point of view, the nearest potentially affected residence is 20m 
from the proposed HDD site. When predicted noise levels at this distance are compared 
with the likely background noise levels of between 40dBA and 50dBA during daytime, it 
is clear that significant increases in noise level would be expected for the relatively short 
period of construction works.  

In general, construction works will be restricted to daylight hours and be intermittent; the 
noise impacts are therefore considered slight. An exception to this general approach will 
arise during HDD operations and when cables are being pulled ashore (both operations 
will require 24 hour operations). It is anticipated that the HHD operation will only last 
between 24 and 48 hours for each bore. The cable installation would require a relatively 
continuous pull for two separate periods of approximately 48 hours (one period for each 
cable). During cable jointing operations, there may be a requirement for some 
continuous operations, in particular the application of insulation to the joint. Advance 
notice will be provided to the local authority and to local residents. 

In the absence of noise mitigation, the increase in noise levels predicted are likely to 
result in significant disturbance at night to distances of up to around 300m. An acoustic 
consultant will be employed to produce a detailed noise management plan for these 
operations. 

The highest noise contribution that construction traffic will make to traffic will be on 
Barkby Avenue where in a worst-case scenario, there may be in the region of ten 
construction traffic movements per working day (delivering plant and materials), with 
additional staff vehicle movements. These are unlikely to cause significant noise 
disturbance. 

Noise from the construction work is expected to be significant for very limited 
periods during 24-hour operations.  Vibration is ex pected to be insignificant 
during construction. During operation of the EWI pr oject, no noise or vibration 
impacts will arise.   

0.3.5 Air 
Denbighshire County Council (DCC) has undertaken a review and assessment of local 
air quality within their administrative area and concluded that no pollutants are predicted 
to exceed relevant air quality objectives outlined in the UK National Air Quality Strategy. 
It is assumed, therefore, that concentrations of all pollutants, including nitrogen dioxide 
(NO2) and fine particles, which are generally of greatest concern with respect to vehicle 
emissions and potential human health impacts, are currently meeting relevant air quality 
objectives at the proposed landfall site on Barkby beach. 

During construction, the EWI project will create exhaust emissions from onshore 
vehicles and plant.  In addition, there is potential for dust emissions.  Any such exhaust 
emissions will be temporary, brief and unlikely to deviate outside the boundaries of air 
quality standards in the Barkby beach area.   

Offshore vessels will generate exhaust emissions, although these will not create a 
concentration of pollutants high enough to threaten the health of the crew, and will 
disperse rapidly.  

Measures such as damping down will be taken to mitigate the potential effects from 
onshore dust, and it is planned that measures to ensure that exhaust emissions are 
limited as far as possible will be specified in a construction code of practice.  

With the exception of exhaust emissions from offsho re survey vessels, no air 
quality impacts will arise during operation of the EWI project.  Offshore 
emissions are not expected to impact air quality ex cept possibly in the close 
vicinity of the vessels involved.  
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0.3.6 Navigation and Traffic 
A desk-based assessment of issues associated with the proposed EWI route has been 
undertaken in relation to shipping navigation in the Irish Sea and traffic movement 
associated with the landfall construction.   

Navigation 
A traffic separation scheme (TSS) operates at the Off Skerries area to the north-west of 
Anglesey. The cable route has been planned to avoid directly crossing the scheme, 
although traffic between the TSS and the Port of Liverpool will still cross the cable route. 

A shipping density assessment of the offshore route shows several locations of 
relatively greater shipping activity, with respect to the Welsh side of the cable route. 
These are: east of the Off Skerries TSS; immediately north of the TSS where traffic 
joins the south-west lane; west of the TSS where traffic crosses between Dublin and 
Morecambe Bay; and approximately midway between Rush and the TSS where ships 
travel north/south between the North Channel and Saint George’s Channel. 

A single designated anchorage area was noted at North Rhyl. The area around this 
anchorage is used by those vessels waiting to enter the Port of Mostyn. 

Round 1 and Round 2 windfarms were identified in proximity to the cable route (North 
Hoyle Round 1 and Rhyl Flats Round 1 offshore windfarms, each comprising 30 
turbines and Gwynt y Môr Round 2 development). 

Licensed marine aggregate dredging takes place to the north of the proposed cable 
route, close to the Welsh landfall. In addition it is likely that maintenance dredging takes 
place in the channels approaching Mostyn Port. 

During the cable installation period, construction vessels will have a limited ability to 
manoeuvre and therefore require a safety distance within which no other vessels should 
enter. The presence of the construction vessels along the cable route may therefore 
cause disruption to shipping activity in the area by requiring alteration of planned routes 
when they are operating within an area. As the construction vessels, when present, will 
be moving along the cable route, they will not affect any particular existing routes for 
long periods. 

To minimise the potential for disruption and/or accidents during cable-laying operations, 
notice will be given to shipping in the area via Navtex and NAVAREA warnings.  In and 
near to the shipping traffic hotspots identified above, additional procedures to minimise 
disruption will also be considered, which may include the avoidance of anchoring near 
busy areas when construction vessels are waiting on weather. EirGrid will also liaise 
closely with key stakeholders before and during all stages of construction, including 
local ports (e.g. Mostyn, Liverpool and Dublin) and the operators/developers of offshore 
windfarms, to reduce the potential for impacts.   

Impacts from construction are assessed as temporary  and minor, from disruption 
to marine traffic in the area. These will be most apparent at the vessel traffic “hot-
spots” highlighted above.   

During operation, there will be regular cable burial surveys (approximately once per 
year in the early years of operation), with the survey vessel taking approximately two 
weeks to traverse the route.  These surveys will be the subject of notices to marine 
users, so that potential for disruption or accidents is avoided.  This impact is also 
considered minor and temporary.  In the event that maintenance or repair work is 
required to the cable, such impacts could be of longer duration, as the repair vessel will 
need to remain on station while a repair is completed and is therefore an obstruction to 
shipping.  Any such operations will be temporary and well advertised to the marine 
community. 
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Traffic 
The primary route that will be used by construction traffic for the EWI landfall will be 
Prestatyn/Marine Road (A548) to Barkby Avenue.  This road will be used for the 
transport of plant, construction materials and personnel to and from site. 

The highest contribution that construction traffic will make to traffic will be on Barkby 
Avenue where in a worst-case scenario, there may be ten construction traffic 
movements per working day (delivering plant and materials), with additional staff vehicle 
movements.  For the purposes of this assessment, it has been assumed that the ten 
movements will be evenly spread over the 12-hour day, resulting in less than one 
vehicle movement per hour, either entering or exiting the site. In addition to the 
standard construction traffic requirements, there will be a requirement to dispose of 
certain cuttings and spent mud from the HDD.  Such movements have been included in 
the estimated ten vehicles per day. 

Should the construction vehicle movements not be ev enly spread throughout the 
working day, they may cause minor traffic impacts, a more even spread through 
the day is unlikely to result in a noticeable impac t. 

During normal operation of the EWI project, there w ill be infrequent traffic 
movements in the landfall and car park area, result ing in no impacts to traffic 
flows. 

EMF 
HVDC cable does not produce an electric field.  In addition, magnetic fields produced by 
the current passing along the cable are minimised by burial of the cables in the seabed.  
Such effects also reduce with distance from the cable.   

Effects on marine ecology and navigation are not li kely to be significant.  

0.3.7 Water 
There is a general northwards movement in the Irish Sea, with water coming in through 
St George’s Channel and leaving through the North Channel.  The flow is weak, 
resulting in a residence time of around 12 months.  As a consequence of the differing 
tidal ranges across the region from east to west, currents are stronger along the UK 
coast than along the Irish coast.   

In general, water quality in the Irish Sea is good. Point source inputs have been 
addressed since the early 1990s, and now regions of concern (e.g. Dublin Bay and 
Liverpool Bay) are largely a consequence of the problem of diffuse inputs from 
urbanised/industrialised localities. The significant investment in “first-time” or enhanced 
waste water treatment has vastly improved conditions, not least with respect to “bathing 
water” quality: most designated sites regularly pass the mandatory standards. While 
Barkby is not an EU designated beach, microbiological samples are taken, and in 2008 
the beach passed the EC mandatory standard (www.goodbeachguide.co.uk). 

In terms of impacts to the currents and even local water movements in the Irish Sea, 
installation and operation of the cable will have minimal effect.  The cable will be below 
seabed level for the majority of the route, and minor local water movement changes 
may arise only where it has been left on the seabed and protected by rocks or 
mattressing. 

Temporary increases in suspended solids levels would be created as a result of near-
shore trench construction, HDD operations and cable burial offshore re-suspending 
sediment.  Impacts to water quality during these operations will be temporary and 
localised, and assessed as slight. The proposed route does not cross any areas where 
contamination has been recorded; hence, remobilisation of marine contaminants is not 
expected to cause impacts.  In addition, construction of the project will not affect bathing 
water quality. 
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Operation of the EWI will not give rise to impacts on any aspect of water quality. 

0.3.8 Physical Environment 

Barkby Beach  
Barkby beach is relatively wide, with a very gentle gradient and is maintained against 
the prevailing west to east sediment transport by large stone groynes. The beach 
consists of sand, and to the east (towards the Dee Estuary); the beach is backed by 
dunes and coastal scrubland, which has its westward extent to the east of the landfall. 
These Gronant dunes have both national and international protection status in being 
designated as a Site of Special Scientific Interest (SSSI) and potential Special Area of 
Conservation (pSAC).  

At the landward edge of the beach, there is a rough concrete apron, backed by a 
stepped concrete sea defence, approximately 3–4m high, and the cable landfall works 
will be tunnelled beneath this structure, rather than breach it.  The top of the sea 
defence incorporates a promenade, which is backed by a road and car park, and dunes 
and a golf course to the east.   

Bathymetry  
Water depths across the British section of the route vary from MHW level at the Welsh 
landfall site to approximately 120m in the centre of St George’s Channel.  From the 
Barkby beach landfall, the water depths increase at a gradient of less than 5°.  The 
seabed initially drops off relatively rapidly to a depth of around 5m, approximately 1km 
from the coast.  For approximately the next 9km, the seabed is fairly flat, with depths 
remaining fairly consistently at around 5m.  At a distance of approximately 10–12km 
from the coast the depth increases from around 5–6m to a depth of 13m.  The seabed 
throughout this section of the route appears disturbed, although actual slope gradients 
are relatively slight.  As the route continues across the broad Welsh shelf to the north of 
Anglesey, water depths gradually increase to around 50m, and it is not until the route is 
to the north-west of Anglesey that the seabed starts to shelve at a steeper gradient, 
reaching maximum depths at the centre of the St George’s Channel of approximately 
120m.   

Neither installation nor operation of the EWI is ex pected to have impacts upon 
bathymetry. 

Solid Geology  
Geological features of dominance within the Irish Sea include several deep, Upper 
Palaeozoic to Tertiary sedimentary basins, and Precambrian to Palaeozoic basement 
blocks and ridges, with a dominant Caledonian, north-east–south-west structural trend. 
During the middle to late Pleistocene, the area was subject to periods of intense erosion 
during glaciations, and sequences of glacial and glacio-marine sediments were 
deposited in the area. 

Bedrock outcrops within the proposed EWI cable route are rare offshore and have not 
been logged previously along the cable route. However, examples can be found west 
and north-west of Anglesey, adjacent to the cable route. 

The northern Irish Sea is considered to be a comparatively aseismic area as is onshore 
Ireland.  The cable route does pass close to Anglesey and the Menai Straits, areas that 
have historical evidence of seismic activity.  However, the risk to the project from such 
activity is considered to be very low. 

Shallow subsurface geology within the study area is dominated by three Quaternary 
geological formations with small outcrops of older bedrock, undifferentiated in this 
study. These include: 

· Surface Sands Formation (Holocene);  
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· Western Irish Sea Formation (Holocene and Pleistocene); and 

· Central Mud Belt (mud facies). 

The cable will be installed to a depth of around 1. 5m throughout most of the 
route; therefore, the solid geology will not be imp acted. 

Surface Sediments 
Surface sediments along the cable route consist mainly of sand and mud, though 
gravelly sediments occupy a broad belt in the centre of the northern Irish Sea extending 
from Scotland, past the Isle of Man, to Anglesey, and are predominant in St George’s 
Channel. The marine sediment collected in and around Barkby beach is composed 
largely of fine sandy silt. At depths greater than 10m, the fine sands change to medium 
sands with some shell fragments present. Deeper still (more than 20m) sands give way 
to gravelly sands north-west of Anglesey; Modiolus (biogenic reef) fragments have been 
recorded here. Where the seabed is more than 50m and towards the centre of St 
George’s Channel, medium sands and shells are found.  

Within St George’s Channel, areas of sand waves and megaripples are known to occur.  

The cable will be laid in the surface sediment; as it will be buried throughout the 
majority of the route, impacts to the surface sedim ents are assessed as slight. 

Sediment transport 
Sediment is transported primarily within the Irish Sea through tide, wind and wave 
induced currents. Tide and wind forces need the most consideration here, as these 
provide the long-term sediment transport pathways. There are several zones in the Irish 
Sea where the sediment that is carried in the current separates into two directions, 
these are known as areas of bed load parting.  Between Dublin and the North Channel, 
the Irish Sea is a trap for sand, with sand moving inwards towards the Isle of Man and 
then eastward into Liverpool Bay and the Solway Firth. 

For the Welsh landfall site, the dominant driver for sediment transport is from tidal 
currents and wave driven littoral transport.  Given that existing currents are relatively 
weak, the residual currents and net sediment flux is considered low. 

Installation and operation of the EWI cable will ha ve no effect on sediment 
transport. 

Sediment Contaminants 
No areas have been identified along the cable route that are anticipated to have 
elevated levels of contaminants in the sediment.  It is therefore concluded that there will 
be no impacts from redistribution of contaminated sediments.  Strictly controlled storage 
of any chemicals on-board the installation vessels and spill contingency plans will also 
reduce the risk of contaminants being spilled during construction operations and 
contaminating any areas of seabed. 

0.3.9 Socio-economics 
There are two main aspects to the socio-economic study, firstly to consider how the 
EWI project will affect local socio-economic activities and then how the project will be 
affected by local activities.  

Employment, Tourism and Recreation 
Denbighshire is largely a rural county with tourism and agriculture representing key 
industries. It has recorded population rises over recent years, although unemployment 
is relatively high. In terms of tourism and recreation, Barkby beach forms part of a 
series of connecting beaches along the northern coast of Wales and has a high value 
as a local recreational resource. It is a designated bathing beach and is also used for 
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other local recreational purposes, with activities such as walking being the most 
popular.   

The vast majority of the construction works will take place at sea with only a minimal 
disturbance on land, primarily focused on the landfall site. The works will be temporary 
and short term with the main impacts being possible noise disturbance and a reduction 
of public access to the areas concerned.   

Access across the beach will be restricted during the brief period of open cut excavation 
of the trench and the pull ashore of the cable and subsequent backfilling. Works areas 
will be appropriately fenced off and warning signs erected.  It may be necessary to 
close Barkby Avenue for brief periods during delivery of landfall construction equipment. 

It is predicted that the works will have a medium impact on recreational activities.  
However, those impacts will be localised and short-term with full access restored in a 
matter of weeks and so the significance of impacts are considered to be slight/none (i.e. 
insignificant). 

The construction works will be temporary in nature and will require very few, but 
specialised, personnel for its installation.  Whilst some local revenue may be generated 
from the construction workers during the construction period, overall there will be no 
significant economic benefit in terms of local employment. There will be no impact on 
local businesses or employment. 

Fisheries 
National authorities monitor fish catches in the Irish Sea; the sea is divided into blocks 
to aid the collation of data. On the Welsh side of the cable route, the fishing effort is far 
less than on the Irish side. Landings at British ports are significantly less than from the 
Irish side and comprise mostly demersal fisheries, with some pelagic fisheries.  

The majority of activity along the offshore section of the cable route is undertaken by 
twin-rig demersal trawlers targeting nephrops (also known as scampi or langoustine). 
The majority of inshore fishing activity along the North Wales coast is from a local, 
artisanal fleet operating within a limited radius from their base port. The route passes 
directly through whelk potting areas (which are both off- and onshore) and passes along 
the northern edge of shrimp (beam trawling) grounds. 

There will be an exclusion zone around cable lay vessels during construction activities. 
The relative impact of a construction exclusion zone will depend on the location of the 
fishery. For fishing vessels using static gear (e.g. pots), the discrete and temporary 
nature of the construction will not cause significant impact, as the vessels will be able to 
deploy gear on alternative grounds, subject to enough advance warning being given by 
EirGrid.   

Offshore fisheries will have a relatively greater area of alternative grounds on which to 
fish during the exclusion relative to inshore fisheries.  Therefore, impact to inshore 
fisheries will be slightly greater. 

In operation, the EWI will not give rise to socio-economic impacts.  The burial depth of 
the cable through the fishing grounds, for example, would be such that the types of gear 
typically used would not penetrate deeply enough to interact with the cable; therefore, 
no operational impacts to the fishing industry would occur.  The as-laid cable route will 
also be shown on the navigational charts. 

While there may be temporary slight impacts to loca l socio-economic interests 
during construction, once operational, the project could provide a socio-
economic benefit to Britain by allowing access to a  potential alternative 
electricity supply, which includes generation from renewable sources.  
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0.4 Cumulative and Transboundary Effects 
EU legislation requires that environmental assessments cover the potential for 
cumulative and transboundary effects. 

Cumulative impacts are those that may result from the combined or incremental effects 
of past, present or future activities. While a single activity may itself result in an 
insignificant impact, it may, when combined with other impacts (significant or 
insignificant) in the same geographical area and occurring at the same time, result in a 
cumulative impact that is significant. 

The greatest potential for cumulative impacts will arise if the offshore construction takes 
place at the same time as the landfall HDD and intertidal work, or if the construction of 
Gwynt y Môr take place at the same time.  The construction contractor schedule will be 
designed to ensure that within the project schedule onshore and offshore operations do 
not create a cumulative impact.  The contractor will also be responsible for discussions 
with windfarm developers to ensure any cumulative offshore impacts are minimised. 

In respect of cumulative impacts, any that arise ar e likely to be very localised and 
not significant.   

Transboundary environmental effects can arise where a project in one state has 
significant impacts on the environment in one or more other states.  EU states are 
obliged to notify and consult each other on all major projects under consideration that 
are likely to have a significant adverse environmental impact across borders.  Examples 
of commonly evaluated transboundary impacts include emissions of airborne pollutants 
from industrial facilities affecting the air quality downwind in another jurisdiction, 
wastewater discharges to rivers, lakes and at coastal locations adversely affecting 
water quality downstream in another state.  

Elements of the EWI in each jurisdiction (Ireland and UK) are subject to planning 
approval/consent. The approval process in both countries provides for extensive 
consultation with statutory organisations and the public.  

Further, EirGrid has committed to providing environmental reports for EWI project 
elements in both jurisdictions, even though the development does not require a 
statutory EIA in either Ireland or Britain. 

The EWI infrastructure, by its nature, has to cross  the national boundary of the 
UK and Ireland but its direct and indirect effects are likely to be localised, minor 
and confined to the jurisdiction in which relevant elements of the infrastructure 
are installed. 

0.5 Environmental Management 
During the design, construction, operation and decommissioning of the EWI project, 
environmental management will be a key feature of the overall project control systems.   

Whilst considering options for the project and assessing potential impacts, the design 
and environmental teams have worked together to ensure that effects on the 
environment are minimised where possible.  During this process, a set of measures has 
evolved that will need to be implemented during the particular phases of the project to 
avoid exceeding the predicted residual impacts identified in this environmental report.  
In granting permission for development of the EWI project, the British authorities may 
also issue consent conditions that will also need to be complied with. 

EirGrid will require the construction contractor to adopt the mitigation measures 
described in this ER and to produce and maintain their own project-specific health, 
safety and environmental management plan (HSE plan), which will need to be agreed 
by all the relevant statutory authorities. The HSE plan will identify site responsibilities for 
environmental management and describe how the various environmental management 
activities required will be undertaken, including consultations, licence and consent 
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compliance, communication, training, selection and management of subcontractors and 
monitoring and auditing during construction. 

In addition, the contractor will be required to develop project-specific environmental 
management procedures and method statements (including an HDD method statement 
for the landfall construction at Barkby beach), detailing how they will adopt the 
mitigation measures identified in the ER, taking into account all aftercare requirements 
and information from subsequent investigations and surveys. 

EirGrid, as the project developer, will insist that the construction progresses in 
accordance with the environmental management plan (EMP).  To ensure that this is 
happening, EirGrid will carry out audits of the construction works on a regular basis. 

Through effective management of all aspects of the construction and operation of the 
EWI project, EirGrid will ensure that impacts are minimised as far as possible, and the 
benefit of the project far outweighs any of the negative impacts. 


