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Summary

S. 1. This report has been prepared to provide information to the Welsh Ministers (“the
Competent Authority”) in the form of a draft Statement to Inform an Appropriate
Assessment (SIAA) of the implications of the M4 Corridor around Newport
(M4CaN) on European Sites as required by Regulation 61 of the Conservation of
Habitats and Species Regulations 2010 (as amended) (the ‘Habitats
Regulations’).

S. 2. In line with guidance set out by the Design Manual for Roads and Bridges
(DMRB) HD44/09 (Highways Agency, 2009), this document provides the
necessary information for Welsh Ministers to undertake an Appropriate
Assessment, including background and justification for the M4CaN project,
project description, SIAA methodology, consultation undertaken to date with
statutory nature conservation bodies, screening of likely significant effects (LSE)
on qualifying features of European sites and a full, detailed appropriate
assessment of those sites and features, including mitigation and monitoring
requirements.

S. 3. DMRB HD44/09 guidance (Highways Agency, 2009) recommends that, for the
purposes of Regulation 61 of the Conservation of Habitats and Species
Regulations 2010, answers to the following four questions (a to d) should be
provided (based on the information presented) when concluding a SIAA. These
are addressed in turn here.

S. 4. (a) Is the proposal directly connected with or necessary to site management for
nature conservation?

S. 5. The M4CaN project is neither connected with nor necessary to site management
for any of the European sites considered within this document.

S. 6. (b) Is the proposal likely to have a significant effect on the features of the site of
European Importance, alone or in combination with other plans and projects?

S. 7. The M4CaN AIES Stage 1: Screening concluded that LSEs could not be ruled
out on qualifying features of the following European sites (summarised in Section
4 of this SIAA):

e River Usk SAC;

e Severn Estuary SAC;

e Severn Estuary SPA;

e Severn Estuary Ramsar; and

e Wye Valley and Forest of Dean Bat Sites SAC.

S. 8. It is therefore necessary for an Appropriate Assessment to be carried out for the
M4CaN project on the qualifying features of these five sites. In line with DMRB
HD44/09 guidance, it is therefore necessary to provide answers to questions (c)
and (d) below.

S. 9. (c) What are the implications of the effects of the proposal on the site’s
conservation objectives and will it delay or interrupt progress towards
achievement of any of the objectives?
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S.12.

S. 13.
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It has been concluded that, assuming the implementation of the mitigation
measures outlined in Section 5.2 to 5.6 of this SIAA, the proposals will not
adversely affect the conservation objectives nor delay or interrupt progress
towards achieving these.

(d) Can it be ascertained that the proposal will not adversely affect the integrity of
the site beyond reasonable scientific doubt?

As detailed above, the implementation of the mitigation measures outlined within
this SIAA will ensure that the proposals will not adversely affect the integrity of
the sites beyond reasonable scientific doubt.

Therefore, for the purposes of Regulation 61 of the Conservation of Habitats and
Species Regulations 2010, it is considered that there would be no adverse effect
on the integrity of the European sites considered within this SIAA either alone or
in-combination with other plans and projects.
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Introduction and Purpose of the Assessment

1.1
1.1.1

1.2
1.2.1

1.2.2

1.2.3

1.3
1.3.1

1.3.2

Purpose of this report

This report has been prepared to provide information to the Welsh Ministers (“the
Competent Authority”) with a draft Statement to Inform an Appropriate
Assessment (SIAA) of the implications of the M4 Corridor around Newport
(M4CaN) on European Sites as required by Regulation 61 of the Conservation of
Habitats and Species Regulations 2010 (as amended) (the ‘Habitats
Regulations’). Prior to the production of this draft SIAA, Natural Resources Wales
(NRW) was consulted on a draft Screening Assessment (Assessment of
Implications on European Sites (AIES)) (Welsh Government, July 2015).

Justification for the Project

The justification for the Project, as previously reported in the Strategic Habitats
Regulations Assessment (SHRA) for the M4CaN Plan (Welsh Assembly
Government, 2014), includes:

“The existing M4 is critical to the Welsh economy. It forms part of the Trans
European Transport Network (TEN-T) and is the main gateway to South Wales,
transporting people and goods to homes, industry and employment. It provides
access to ports and airports and serves the Welsh tourism industry. The existing
M4 Motorway between Magor and Castleton is the most heavily trafficked section
of road in Wales, forming part of strategic routes to the Midlands and the South
East of England. However, it does not meet modern motorway design standards.
This section of the M4 is often congested, especially during weekday peak
periods, resulting in slow and unreliable journey times, stop-start conditions, and
with incidents frequently causing delays. Existing problems relate to capacity,
resilience, safety and issues of sustainable development. Traffic forecasts show
that the problems will worsen in the future.”

Further detail on the background of the M4CaN Scheme, including further context
and history, is provided in Chapter 1: Introduction to the ES.

Legislation

The Directive 92/43/EEC on the Conservation of Natural Habitats and Wild Flora
and Fauna provides legal protection for habitats and species of European
importance. The Directive is transposed into UK law by the Conservation of
Habitats and Species Regulations 2010 (hereafter referred to as the ‘Habitats
Regulations’). Regulation 61 of the Habitats Regulations requires the competent
authority, to consider whether the plan or project:

e s likely to have a significant effect on a European site (either alone or in
combination with other plans or projects)

e s not directly connected with or necessary to the management of that site.

Where there is a Likely Significant Effect (LSE), (or such an effect cannot be
discounted) and the plan or project is not connected with or necessary to the
management of the site then the competent authority must make an ‘appropriate
assessment’ of the implications for that site in view of its conservation objectives.
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In the light of the conclusions of the assessment, the competent authority may
agree to the plan or project only after having ascertained that the project will not,
alone or in-combination with other plans and projects, adversely affect the
integrity of the European site. The only exceptions are where there are no
alternatives and there are imperative reasons of overriding public interest, in
which case compensatory measures must be adopted if the Scheme is to
proceed.

This SIAA report sets out a summary of the AIES Stage 1: Screening Report
(Welsh Government, 2015; see Section 4 of this report) and describes the
Stage 2. Appropriate Assessment of the M4CaN on European sites, with specific
consideration of effects in relation to the conservation objectives of the features
of European sites where a LSE has been identified in Stage 1.

Report Structure
The structure of this report includes:

e Section 1: Introduction and Purpose of Assessment

e Section 2: The Project, including Aims and Goals and Project Description

e Section 3: Methodology

e Section 4: Stage 1: Screening, including summary of screening assessment

e Section 5: Stage 2: Appropriate Assessment (alone and in-combination
effects)

e Section 6: Proposals for Monitoring and Reporting
e Section 7: Consultation

e Section 8: Conclusions
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The Project

2.1

211

2.1.2

Aims and Goals for the M4 Corridor around
Newport

The Welsh Government’s aims for the M4 Corridor around Newport (M4CaN) are:

¢ To make it easier and safer for people to access their homes, workplaces and
services by walking, cycling, public transport or road.

e To deliver a more efficient and sustainable transport network supporting and
encouraging long-term prosperity in the region, across Wales, and enabling
access to international markets.

o To produce positive effects overall on people and the environment, making a
positive contribution to the overarching Welsh Government goals to reduce
greenhouse gas emissions and to making Wales more resilient to the effects
of climate change.

The Welsh Government, through the M4 Corridor Enhancement Measures
Programme (M4 CEM) and the subsequent M4CaN draft Plan, identified 15 goals
to address transport related problems in this area. These are as follows with the
top four, as prioritised by the public, shown in italics:

1. Safer, easier and more reliable travel east-west in South Wales.

2. Improved transport connections within Wales and to England, the Republic of
Ireland and the rest of Europe on all modes on the international transport
network.

3. More effective and integrated use of alternatives to the M4, including other
parts of the transport network and other modes of transport for local and strategic
journeys around Newport.

4. Best possible use of the existing M4, local road network and other transport
networks.

5. More reliable journey times along the M4 Corridor.

6. Increased level of choice for all people making journeys within the transport
corridor by all modes between Magor and Castleton, commensurate with demand
for alternatives.

7. Improved safety on the M4 Corridor between Magor and Castleton.
8. Improved air quality in areas next to the M4 around Newport.

9. Reduced disturbance to people from high noise levels, from all transport
modes and traffic within the M4 Corridor.

10. Reduced greenhouse gas emissions per vehicle and/or person kilometre.
11. Improved travel experience into South Wales along the M4 Corridor.
12. An M4 attractive for strategic journeys that discourages local traffic use.

13. Improved traffic management in and around Newport on the M4 Corridor.
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14. Easier access to local key services and residential and commercial centres.

15. A cultural shift in travel behaviour towards more sustainable choices.

Project Description
The project includes:

o A new section of 3-lane motorway, approximately 23 km in length, between
Junctions 29 and 32, south of Newport (between Castleton and Magor).

¢ In addition to the junctions at Castleton and Magor, provision of two additional
junctions along the new section of motorway, at Newport Docks and Glan
Llyn. New or diverted lengths of highway, public rights of way and private
means of access would be provided to replace those affected by the Scheme.

e Road drainage would be provided through piped systems, which would
discharge into a series of water treatment areas and reed beds along the new
section of motorway. These water treatment areas would attenuate and treat
the collected surface water prior to discharging it into existing watercourses.

e Complementary measures which include:

e Reclassification of the existing M4 between Junction 23A (Magor) and
Junction 29 (Castleton) to a rural all-purpose trunk road.

e Reclassification of the existing A48(M) between Junction 29 (Castleton)
and Junction 29a (St Mellons) to a rural all-purpose trunk road.

e Remodelling of Junction 25 and 25A on the existing M4 to improve access
to Caerleon from the west.

e Provision of non-motorised user friendly infrastructure,

e Connection between M48, M4 and B4245 (described within Section 2.3
above)

The new section of motorway is shown in Figure 1 which also presents the
Scheme in the context of the European Sites considered within this SIAA
document. The following sections provide a summary description of the proposed
route, with a detailed description provided in Chapter 2 of the ES, including full
details of junctions, new structures (including bridges and culverts) and
modifications to existing features etc.

General Arrangement

Works on the existing M4 to the west of ch 1520 would consist solely of the
installation of traffic control measures, such as changes to signage, lighting and
changes to road markings.

The physical works associated with the new section of motorway would start at
ch 1520. The existing Castleton junction on the M4 (J29) would be modified to
incorporate the new section of motorway. The junction has been designed to
provide a free flowing interchange giving priority to the M4 motorway (including
the new section of motorway) with three lanes in both directions. The layout
would also provide access to and from the A48(M) and the existing M4 motorway
to the east, which would be reclassified following completion of the new section of
motorway.
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The works would include the construction of a number of new structures,
including a replacement footbridge, three overbridges, two underbridges and a
gas culvert. These works at the Castleton Interchange would require the
demolition of three existing structures: the existing A48(M) overbridge, Park Farm
footbridge and the Pound Hill overbridge.

The alignment would follow the centreline of the existing M4 as far as ch 3160
before curving away from the existing motorway corridor to the south east. From
the modified Castleton junction, the new section of motorway would curve to the
south east on an embankment, passing to the south of Berrhyill Farm.

The alignment would pass beneath a realigned Church Lane. Church Lane would
be diverted from its current alignment to tie back into the existing highway to the
north at a new roundabout junction. An overbridge would be provided to carry the
realigned Church Lane (ch 4625).

To the south east of Church Lane, the alignment has been designed to follow the
Duffryn Link Road corridor, where practicable. The design follows a series of left
hand curves to the south of the Duffryn area of Newport. The proposed new
section of motorway would pass over the South Wales to London Mainline at ch
6450.

To the east of the railway, the alignment would continue on a low embankment
across the Wentlooge Levels. A new overbridge would be provided at Lighthouse
Road (ch 7350).

The new section of motorway would cross the River Ebbw (ch 8,525) and pass to
the south of the Docks Way Landfill site. The River Ebbw crossing is the point on
the alignment which is closest to the Severn Estuary/ Mor Hafren SAC, SPA and
Ramsar sites (0.3 km from the River Ebbw Crossing; see Figure 1). The River
Ebbw Underbridge would carry the new section of motorway over the River
Ebbw. The structure would consist of three separate structures, carrying the
motorway mainline, the westbound merge slip and the eastbound diverge slip.
The foundations of the bridge would be located beyond the mean high water
mark and the bridge at the Ebbw crossing would be 5.71 m above the mean high
water mark.

To the east of the River Ebbw, the alignment would continue to the north east
towards Newport Docks. A new junction would be provided in this location.

The Docks Way Junction has been designed to provide a grade-separated
roundabout with four slip roads and a gyratory, which would be positioned
beneath the new section of motorway. This junction would provide a connection
from the new section of motorway onto the A48 Southern Distributor Road (SDR)
and to the centre of Newport. This would be provided through a secondary
roundabout to the north of the new section of motorway, which would connect to
the gyratory via a short dual carriageway connector road (Docks Way Link Road).
This roundabout would connect the new junction to the existing SDR and would
provide a direct connection to the eastbound merge slip.

East of the Docks Way Junction, the alignment would continue in a north easterly
direction towards the River Usk. A new overbridge would be provided at New
Dairy Farm (ch 82500) to maintain access.
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The River Usk Crossing would cross the Newport Docks between the South Dock
and North Dock, before straightening out over the main bridge crossing of the
River Usk. This part of the Scheme passes over the River Usk SAC, although no
structures or construction activity will be located within the wetted channel of the
River Usk (discussed further below).

The bridge crossing is proposed to take the form of a 2.1 km long elevated
structure (32 m above mean high water at the centre of the span), including a
high level cable stayed bridge crossing of the River Usk (see Figure 1). It would
extend from ch 9,224 on the west side to ch 11,376 on the east side. The bridge
pylons would be located outside the wetted channel (mean high water mark). The
east pylon will be located within the boundary of the River Usk SAC, within an
area of saltmarsh (not listed as a qualifying feature of the SAC) above mean high
water. No construction works will occur within the wetted channel of the River
Usk SAC.

The structure can be divided into three main components as follows.

e The west approach viaduct, a 512 m long structure consisting of seven
spans.

e The cable-stayed bridge, a 752 m long structure consisting of two long back
spans and a 440 m long main span over the river.

e The east approach viaduct, a 888 m long structure consisting of 12 spans.

The structure would pass over the Welsh Coast Path, which runs to the east of
the River Usk. Immediately east of the Usk docks area, the alignment would
cross the quayside area around Corporation Road. The eastern part of the River
Usk Crossing would cross over Uskmouth Railway line and pass to the south of
the Solutia Chemical Works on a low embankment. The structure would pass
over the Polychlorinated Biphenol (PCB) cell operated by Solutia UK.

To the east of the River Usk Crossing, the alignment would follow a left hand
curve across the Caldicot Levels. A new overbridge would be provided at Nash
Road (ch 12,575) to maintain access. Continuing east, the alignment would follow
a large right hand curve across part of the Caldicot Levels towards the former
steelworks. The highway would be supported on a low embankment as it runs to
the east towards the former steelworks.

A new junction would be provided at Glan Llyn, in the form of a grade separated
roundabout. This would provide a connection for the new section of motorway,
via a link road, to the Steelworks Access Road (SAR). The new link road would
connect with the existing SAR roundabout via a remodelled southern arm. From
the new Glan Llyn junction, the new section of motorway would run in an easterly
direction parallel to the SAR and to the north of Whitson substation.

As the proposed alignment continues beyond the Caldicot Levels the vertical
alignment would rise up on an embankment over the South Wales to London
Mainline. The new section of motorway would cross over the railway on a new
structure (the Llandevenny Railway Underbridge) at ch 20,075. The structure
would pass over the railway and a realigned public right of way.

The alignment would then run in a north easterly direction towards Magor. New
overbridges would be provided at Newport Road (ch 20,850) and Knollbury Lane
(ch 22,025).

M4CaN-DJV-EBD-Z3_GEN-RP-EN-0001 | March 2016 Page 6



Welsh Government M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

2.2.22 The existing Magor Penhow Underbridge would be extended (and is referred to in
this report as the St Bride’s Road Underbridge) at ch 21,225. The existing bridge
has a clear span of 9.14 m and is approximately 40 m long. It is intended to
extend this structure by 32.7 m on the north side and 20 m on the south side.

2.2.23 In the vicinity of St Bride's Road to the north west of Magor, the new section of
motorway would merge into the existing M4. Between approximately ch 21,200
and the eastern end of the Scheme the new section of motorway would utilise the
existing M4.

2.2.24 A new overbridge would be provided at Knollbury Lane (ch 22,025) and a new
underbridge would be provided at Rockfield Lane (ch 22,700) to maintain access.
The additional structures would accommodate the reclassified M4.

2.2.25 The Magor Interchange would include Magor West (Junction 23a) and Magor
East (Junction 23). The new section of motorway would re-join the existing M4 at
Junction 23a to the north of Magor. From here, the new section of road would
run alongside the existing M4 to Junction 23, where connections would be
provided to the M48 and the B4245. This is the point of the alignment closest to
the Wye Valley and Forest of Dean Bat Sites/ Safleoedd Ystlumo Dyffryn Gwy a
Fforest y Ddena SAC, the closest component of which is the Mwyngloddfa
Mynydd Bach SSSI approximately 6.4 km from the Magor Interchange (see
Figure 1).

2.2.26 The works would include six structures, including two underbridges at Bencroft
Lane, an underbridge at Caldicot Road, an access bridge for Red Barn and the
Llanfihangel Underbridge as well as the Magor Interchange Bridge.

2.2.27 In addition, the proposed highway works at the Magor Interchange would require
the demolition of two existing structures: the existing Bencroft Lane Underbridge
and the existing Wilcrick Maintenance Depot, with a new depot provided at Glan

Llyn.
2.3 Key stages of the Project and Timescales
2.3.1 Full details of the construction timetable are provided in Chapter 3 of the ES,

Section 3.3. Key programme dates for the project include:

e Spring 2016: Publication of draft Orders and Environmental Statement
e Winter 2016/2017: Anticipated Public Inquiry if required

e Spring 2018: enabling works, including pre-construction ecological mitigation,
e.g. creation of replacement habitats within SSSI and temporary fencing of
sensitive areas.

e Spring 2018 to Autumn 2021: Construction phase including major earthworks,
structure and embankment construction and roadworks:

e May 2018 to October 2020: Construction of River Usk and River Ebbw
crossings with piling for the east and west pylons on the River Usk
crossing timed to avoid the period of March to June, inclusive.

e Installation of culverts would be undertaken early in the construction
programme to maintain connectivity of the reen and ditch network and
reduce potential disruption to ecology and reduce the risk of flooding in
the area.
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e Autumn 2021 to Spring 2022: End of construction of new section of motorway
and start of reclassification works

e Spring 2022: Completion of work associated with reclassification works.
e Autumn 2026: End of Aftercare.

Relationship between the Project and
European/International Sites

The boundaries of the European/International sites in the vicinity of the Project
are shown in Figure 1. The M4 Corridor passes through over the River Usk/ Afon
Wysg SAC (see paragraph 2.2.15) and passes near to the Severn Estuary/ Mor
Hafren SAC, SPA and Ramsar sites (0.3 km from the River Ebbw Crossing).

All other European/International sites shown in Figure 1 are located at greater
distances from the project boundary, including the Wye Valley and Forest of
Dean Bat Sites/ Safleoedd Ystlumo Dyffryn Gwy a Fforest y Ddena SAC, the
closest component of which is the Mwyngloddfa Mynydd Bach SSSI
approximately 6.4 km from the project. The sites presented in Figure 1 are those
considered within the Stage 1: Screening Assessment (see Section 4).

Physical land-take of the Project

Table 2.1 presents the land take from the M4CaN project for each of the habitats
identified during Phase 1 mapping of the Scheme corridor (see Chapter 10 of the
ES). Permanent land take is associated with the operational M4CaN project,
while temporary land take may occur during construction (e.g. temporary
construction compounds) or operation (e.g. use of easements for access). The
new section of motorway would pass through the River Usk/Afon Wysg SAC. The
eastern pylon of the bridge would be located within the SAC within saltmarsh
habitat (not a qualifying feature of the SAC), with a small area (see Table 2.1) of
saltmarsh habitat also lost within the Ebbw estuary, both during construction
(temporary) and operation (permanent).

There would also be some loss/fragmentation of other habitats outwith the
European/International sites that may support some qualifying features of the
nearby Severn Estuary/Mor Hafren SPA and Ramsar sites, including the reen
network along the Gwent Levels. As detailed in Chapter 2, paragraph 2.3.68 et
seq. where reen or ditch habitats are lost or cut off, new reens and ditches will be
provided, with the total length of replacement reens and ditches equal to or
greater than the length of those lost as a result of the Scheme.

There may also be some loss or severance of habitat (e.g. woodland habitats,
grassland and hedgerows) that supports lesser and greater horseshoe bats,
features of the Wye Valley and Forest of Dean Bat Sites/ Safleoedd Ystlumo
Dyffryn Gwy a Fforest y Ddena SAC, the closest component of which is the
Mwyngloddfa Mynydd Bach SSSI approximately 6.4 km from the project. The
implications of the land take predicted to occur as a result of the Scheme on
European sites are fully considered fully in Section 5 of this report.
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Table 2.1. Land take from the M4CaN Project. All areas shown are in

hectares
Habitat Permanent Temporary (Construction Grand
(Operation; ha) and Operation; ha) Total
Broad leaved semi-natural Woodland | 5.61 1.53 7.14
Broad leaved plantation Woodland 37.41 2.27 39.68
Coniferous plantation Woodland 0.24 0.00 0.24
Mixed semi-natural Woodland 0.01 0.00 0.01
Mixed plantation Woodland 2.93 0.00 2.93
Scrub dense continuous 18.21 9.84 28.05
Scrub scattered 15.95 17.12 33.07
Broad-leaved Parkland 0.57 0.23 0.80
Allotment 0.23 0.00 0.23
Unimproved Neutral grassland 3.25 3.76 7.01
Semi-improved Neutral grassland 83.39 20.99 104.38
Improved grassland 66.46 41.35 107.81
Marsh/marshy grassland 4.98 1.84 6.82
Poor semi-improved 19.65 3.98 23.63
Tall ruderal 7.58 4.60 12.18
Swamp 3.24 3.35 6.59
Marginal/inundation 0.10 0.00 0.10
Standing water 0.35 0.95 1.30
Running water 0.00 0.68 0.68
Intertidal 0.02 1.32 1.34
Saltmarsh scattered plants 0.00 0.02 0.02
Saltmarsh dense/continuous 0.61 1.04 1.65
Hardstanding 13.06 9.68 22.74
Quarry 0.00 0.01 0.01
Artificial spoil 0.54 0.54 1.08
Arable 25.05 14.96 40.01
Amenity grassland 4.30 0.42 4.72
Cultivated/disturbed land 0.11 0.01 0.11
ephemeral/short perennial
Introduced shrub 0.00 0.01 0.01
Caravan site 0.00 0.00 0.00
Buildings 0.38 0.62 0.99
Bare ground 13.07 32.01 45.07
Other habitats 0.00 0.20 0.20
No access 0.50 0.23 0.73
Orchard 6.09 0.01 6.10
Total (all habitats combined) 334.01 173.60 507.60
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Resource Requirements
Resource requirements are likely to include, but not be limited to:

e Materials for construction.
e Manpower resources.

e Water abstraction for dust suppression.

Imported material would include road construction aggregates together with
reinforcement steel, concrete, cement, pipes and fencing materials.

Standard highway operation and maintenance procedures would be carried out
during the lifetime of the M4CaN. Typical activities will include:

¢ Winter maintenance, such as de-icing/gritting.
e Painting (line and bridge).

¢ Resurfacing.

e Repairs to damage.

e Maintenance of the highway drainage network.

¢ Management and maintenance of roadside grass areas and vegetation
trimming to comply with the environmental objectives.

¢ Management of nature conservation (habitat and protected species)
measures.

Other than the land take within the boundary of the River Usk SAC (although
outside the wetted channel) no resources will be required to be taken from
European sites.

Waste Products (construction and operation)

Water based waste products during operation of the M4CaN will be discharged
into the River Usk SAC in the form of road runoff from the River Usk crossing
(see Chapter 16: Road Drainage and the Water Environment, of the ES).

It is proposed that runoff from the new section of motorway will be intercepted
into grassed channels in the road verge. These channels would transfer the
runoff to water treatment and attenuation areas. The grassed channels would be
lined with a geosynthetic clay liner (and topsoil) to contain pollutants. The use of
grassed channels would reduce the flow rate and would allow for some sediment
to be deposited and oily residues and organic matter to be retain and broken
down. Where the use of grassed channels is not possible, concrete channels
would be utilised.

With the exception of discharges to the River Usk and the River Ebbw, all
drainage would be treated through the identified water treatment areas (full
details of these, including receiving water courses, are provided in Chapter 16:
Road Drainage and the Water Environment, of the ES). These would typically
include provision for capture of hydrocarbons and grit prior to runoff entering the
main attenuation lagoons.
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All infrastructure capturing drainage from the new section of motorway would be
designed to capture runoff from the carriageway for all events up to a 1% (1 in
100 year) rainfall event, with a 30% allowance for climate change.

The drainage on the River Usk Crossing would consist of kerb drainage to an
outfall pipe that would run along the central reservation. On the west side of the
River Usk, drainage would discharge into the River Ebbw via an oil separator.
On the east side, drainage would discharge to the River Usk via a storage lagoon
and a field ditch.

Other Services

Services associated with the M4CaN will include, but not limited to (see Chapter
2: Scheme Description and Chapter 3: Scheme Construction of the ES for further
details):

e Road lighting: Lighting is proposed at the each of the four junctions/
interchanges (i.e. Castleton Interchange, Docks Way Junction, Glan Llyn
Junction and Magor Interchange) and over the full extent of the River Usk
Crossing.

e Gantries or traffic information equipment
e Services (e.g. electricity, gas).

¢ A new motorway maintenance depot would be constructed close to the new
Glan Llyn Junction. The proposed new depot is anticipated to be a like for like
replacement for the facilities currently provided at Wilcrick (which will be
demolished). This would include a workshop, salt barn, offices and concrete
hardstanding areas for the parking of maintenance vehicles and car parking
for office staff operatives and visitors. The Glan Llyn depot would also have
space for the River Usk Crossing maintenance vehicles and offices.

Lighting columns are anticipated to be aluminium and to generally have the
following characteristics.

e 15 metres high along the mainline of the new section of motorway, mounted
in the verge in an opposite arrangement.

e 12 metres high along slip roads, mounted in a single sided arrangement.

e 12 metres high on the River Usk Crossing.

Lighting of the operational M4CaN may have implications for European sites and
species listed as qualifying features of those sites. Effects of lighting of junctions
and the Usk and Ebbw crossings on qualifying features of European sites,
including horseshoe bats at the Magor Interchange and otters, migratory fish and
wintering birds at the River Usk and River Ebbw crossings, are fully considerd
within Section 5 of this report.

Existing Utilities

At a number of locations along the route, the alignment has been constrained by
existing National Grid high voltage overhead power lines. The design has taken
into account the required horizontal and vertical clearances and avoids the need
for any diversions of National Grid infrastructure.
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2.8.5 With respect to other utilities, a range of protection and below ground diversion
works would be required during the construction phase. Details are provided in
Chapter 3 of this ES.

2.8.6 In addition, a number of permanent above ground works would be required,
including diversion of existing 132 kV and 11kV power lines at various points
along the new section of motorway (see Section 2.3 of Chapter 2 of the ES for full
details). The existing ‘clean’ and ‘dirty’ ditches, forming part of the existing
drainage system for the Tata Steelworks site, would be diverted to accommodate
the new section of motorway.

2.8.7 The consideration of these existing utilities will not affect any of the European
sites considered within the SIAA.
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Methodology

3.1.1

3.2
3.2.1

3.3
3.3.1

3.3.2

3.3.3

3.34

This section provides information on the methodology followed in carrying out the
AIES Stage 1: Screening and the Stage 2: Appropriate Assessment for the
M4CaN Project on European sites where LSEs have been identified.

Policy and Guidance

Relevant policy and guidance documents have been taken into account in
production of this report, including:

e Design Manual for Roads and Bridges (DMRB), Volume 11, Section 4, Part |,
HD44/09 Assessment of implications (of highways and/or roads projects) on
European Sites (including appropriate assessment) (Highways Agency,
2009).

¢ Welsh Government Technical Advice Note (TAN) 5: Nature Conservation and
Planning, in particular Section 5: Development affecting designated sites and
habitats (Welsh Government, 2009a).

e The Assessment of plans and projects significantly affecting Natura 2000
sites. Methodological guidance on the provisions of Article 6(3) and (4) of the
Habitats Directive 92/43/EEC (European Commission, 2001).

e Managing Natura 2000 sites. The provisions of Article 6 of the Habitats
Directive 92/43/EEC (European Commission, 2000).

e Insofar as Lesser Horseshoe Bats are a qualifying interest of the Wye Valley
and Forest of Dean Bat Sites SAC, the guidance of Interim Advice Note (IAN)
116/08(W) Nature Conservation Advice in Relation to Bats (Welsh
Government, 2009b) has been used.

Data Sources

The following organisations' websites were used to gather information on the
European protected sites that may be potentially affected by the M4CaN:

e Natural Resources Wales (NRW).
e Joint Nature Conservation Committee (JNCC).

¢ Natural England.

These data sources were utilised to obtain information on European/International
Sites, including the Core Site Management Plans. These provide details of
NRW’s approach to managing the protected sites and sets out what needs to be
achieved on the sites, as well as the results of monitoring and advice on the
actions required.

The Geographical Information Systems (GIS) datasets for European Sites used
were downloaded from the NRW and Natural England websites in September
2015 to ensure all relevant European sites and their updated boundaries were
taken into consideration as part of this SIAA.

Information from the Strategic Habitat Regulation Assessment (SHRA) for the M4
Corridor around Newport (Draft Plan) (Welsh Government, 2014a) also provided
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a valuable source of information on the Plan level approach to the AIES and
SIAA and details of the consultation carried out to date.

Evidence Base

A number of ecological surveys were undertaken in 2007/08 which were used to
inform the SHRA (Welsh Government, 2014a). An extensive programme of
additional ecology surveys has since been undertaken to inform the
Environmental Impact Assessment and this SIAA for the M4CaN. All survey
methodologies were discussed and signed off by NRW. The surveys of relevance
to the SIAA are:

¢ Phase 1 Habitat Survey (Appendix 10.19 of the ES);

e Otter and Water Vole survey in 2014 (Appendix 10.8 of the ES);

e Otter and Water Vole survey in 2015 (Appendix 10.25 of the ES);

e Wintering bird surveys in 2007/08 and 2013/2014 (Appendix 10.12 of the ES);
e Wintering bird surveys in 2014/2015 (Appendix 10.16 of the ES);

e Bat surveys in 2007/8 and 2014 (Appendix 10.7 of the ES);

e Bat Activity Surveys (Appendix 10.23 of the ES); and

e Bat Roost Survey of Buildings and Trees (Appendix 10.24 of the ES).

Data on migratory fish species were collected as part of the Aquatic Ecology
Desktop Study (Appendix 10.18 of the ES). It was agreed with NRW that no site-
specific surveys were required for migratory fish.

Further wintering bird surveys are being undertaken along the M4CaN corridor
over the winter of 2015/16 and will be reported in March 2016 as an addendum to
the ES.

Assessment Methodology

This section sets out the applicable methodologies and assumptions for the
consideration of the M4CaN with regard to the requirements of the Habitats
Regulations (2010) and the AIES (including SIAA) process as set out in DMRB
HD44/09 guidance (Highways Agency, 2009).

AIES Process

The AIES is principally a five stage process (as explained below) involving one or
more of the following sequential stages:

e Stage 1: Screening

e Stage 2: Appropriate Assessment

e Stage 3: Alternative Solutions

e Stage 4: Imperative Reasons of Overriding Public Interest (IROPI)
e Stage 5: Compensatory Measures

Figure 3.1 shows a flow diagram of the relationship between these various stages
in the overall AIES process.
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Figure 3.1: Flow diagram of the stages of the AIES process

3.5.4 The first stage of the AIES process is Stage 1: Screening Assessment to
determine whether LSEs on the features of European sites could occur. If the
outcome of the Stage 1: Screening Assessment determines that there could be a
LSE (or such an effect cannot be discounted), then Stage 2: Appropriate
Assessment is triggered and a determination of whether there will be an effect on
the integrity of the European site is undertaken.

355 For the M4CaN Project, the initial Stage 1: Screening Assessment has been
undertaken and, as LSEs could not be discounted for all qualifying features,
Stage 2: Appropriate Assessment has been triggered. At this stage of the Project
all five stages are still shown above until the Stage 2 assessment is complete.
Should the eventual conclusion at the end of Stage 2 indicate that there would be
no adverse effects on integrity of the features of the European Sites, and
therefore the European sites themselves and achievement of the conservation
objectives, and there will be no adverse effect on the overall integrity of
European/International sites, then Stages 3 to 5 would be unnecessary. Stage 2

M4CaN-DJV-EBD-Z3_GEN-RP-EN-0001 | March 2016 Page 15



Welsh Government

3.5.6

3.5.7

3.5.8

3.5.9

3.5.10

3.5.11

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

should include appropriate design and mitigation to ensure no adverse effects on
the integrity of European sites, beyond reasonable scientific doubt.

Summary of Stage 1. Screening Assessment on European
/International Sites

The first step of the AIES (Stage 1. Screening Assessment) was to identify all of
the European sites that could potentially be affected following DMRB HD44/09
guidance. These include Special Areas of Conservation (SACs) and Special
Protection Areas (SPAs) and in accordance with Government policy in England
and Wales, Wetlands of International Importance (Ramsar sites), potential SPAs
(pSPA), candidate SACs (cSAC), and possible Ramsar sites should also be
considered. This has been provided in the draft plan level SHRA (Welsh
Assembly Government, 2014) and draft project level AIES Screening
Assessment for the M4CaN (Welsh Assembly Government, 2015).

Consultation also forms part of the process in ensuring that all appropriate sites
and features are included. NRW and Natural England were consulted on the draft
plan level SHRA (Welsh Assembly Government, 2014) and draft project level
AIES Screening Assessment (Welsh Assembly Government, 2015) for the
M4CaN.

Conservation objectives

Following identification of the European/International sites that could be
potentially affected, the conservation objectives for each of the relevant qualifying
features were obtained.

In Wales, the conservation objectives are considered to consist of the vision and
performance indicators as stated in the relevant Core Management Plans
available from the NRW website. For European Sites situated in England,
conservation objectives are developed from the relevant Site of Special Scientific
Interest (SSSI) objectives which are within the relevant site area.

Identification of plans or projects considered for in-combination effects

A requirement of the Habitat Regulations (2010) is to also examine the potential
for a plan or project to have a significant effect either alone or in combination with
other plans and projects. These include those with spatial and/or temporal
overlap with M4CaN (based on DMRB HD44/09), namely:

¢ Trunk road and motorway plans or projects which have been confirmed.
e Developments and other projects which are currently under construction.

e Proposed developments which are currently under consideration with the
local planning authority or other determining bodies.

e Local Plan commitments and indicative timescales for implementation.

Following guidance in Tyldesley (2011), the following criteria were also used to
confirm the types of projects to be considered in the in-combination assessment:

o All projects started but not yet completed;

o All projects with consent but not yet started;
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e All projects subject to ongoing review e.g. annual licences;
e All applications lodged but not yet determined;

o All refusals subject to appeal procedures not yet completed;
e All known projects that do not need consent;

e All proposals in adopted plans

e All proposals in draft plans formally published for consultation.

It was therefore not considered appropriate to include projects which have not yet
been submitted for consent. In some instances, however, it may be the case that
there are known to be projects that will inevitably and necessarily follow on from
other projects which have been formally proposed, and in such cases it is
necessary to consider these where they are necessary future requirements of the
original development.

Following a judgment of the ECJ in October 2005, it is also necessary to include
as part of in-combination checks, the following proposals:

o Allocations or other forms of proposals in adopted development plans; and

e Allocations or other forms of proposals in draft development plans which have
been published for consultation purposes.

Plans and projects to be considered in-combination with the M4CaN were initially
identified as part of the draft plan level SHRA and further refined in the project
level AIES Screening Assessment (Welsh Assembly Government, 2015). These
plans and projects are detailed in Section 4.

Test of Likely Significant Effect (LSE)

The screening stage assesses the potential effects produced by the proposed
development against the interest features of each European site, to determine
whether there is a LSE. This is essentially a risk-based process to decide
whether a more detailed assessment is required (alone and in-combination).

The screening for LSE involves identifying whether the proposed development is
a source of potential effects that might affect any of the interest features of the
relevant European sites. If there is such an effect, it is then necessary to
determine whether there is a potential pathway through which the proposed
development could affect the interest features of relevant European sites, the
length of those pathways and what may reduce or prevent the potential effect
reaching the relevant European sites. Where there is a source, a pathway and an
effect that reaches the interest feature, it is judged that there is a LSE that
requires more detailed assessment (i.e. appropriate assessment stage).

When carrying out screening at this LSE stage, account is taken of the avoidance
and mitigation measures that have been built into the proposed design. Mitigation
measures considered in this assessment are those which are plainly established
and uncontroversial.

The screening for LSE identifies those aspects of the proposed development,
and those interest features of each relevant European site, where there is
confidence that they are not likely to be significantly affected, and which therefore
need not be considered further. If it cannot be concluded with confidence that
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LSEs are unlikely, then under the precautionary principle, it is assumed that the
issue requires more detailed consideration.

SIAA (Stage 2: Appropriate Assessment)

Where Stage 2: Appropriate Assessment is triggered it is necessary to determine
whether or not there would be an effect on the integrity of the European site of
the project alone, or in combination with other projects or programmes.. For the
M4CaN Project, the initial Stage 1: Screening Assessment has been undertaken
and as LSEs could not be discounted, a SIAA (Stage 2: Appropriate Assessment)
has been initiated.

This has involved detailed consideration of the information collected, including
the desktop information, historic surveys undertaken along the M4CaN and the
most recent site-specific surveys (see Sections 3.3 and 3.4), with a specific focus
on the interest features of the European Sites where LSEs were identified during
Stage 1. Screening Assessment. The baseline characterisation information on
the relevant qualifying features was then used to help in the prediction of adverse
impacts on each feature, specifically on the delivery of its conservation
objectives. This allowed consideration of the full range of potential impacts having
particular regard to the potential of the project to impact upon the conservation
objectives of the interest features of the European Site and consequently on the
integrity of the European Site itself.

There were three potential outcomes from Stage 2: Appropriate Assessment:

e That evidence is sufficient and that it demonstrates beyond reasonable
scientific doubt that there will be no adverse effects;

e That evidence is sufficient but that it indicates that there will be an adverse
effect; or

e That there is insufficient information or evidence to make a determination.

Where the latter conclusion is reached then the ‘precautionary principle’ should
be applied, and it should be assumed that adverse effects would result.

The principal considerations of Stage 2: Appropriate Assessment (to be
undertaken by the competent authority using the information presented within the
SIAA) are whether it has been concluded that the project, alone or in-combination
with other plans or projects, may have adverse effects on the integrity of the
qualifying features, and whether the relevant Statutory Environment Bodies
(SEBs; i.e. NRW, Natural England and the relevant local planning authorities,
Newport City Council and Monmouthshire County Council) are in agreement with
the stated outcome. Where it can be concluded that the project will not adversely
affect the integrity of the site, the normal approvals process can be followed and
the requirements in terms of AIES are complete.

Where this cannot be concluded, and/or where the relevant SEBs are not in
agreement, then there is a need to proceed on the basis that the project will
adversely affect the integrity of the site. As such there is a need to proceed to the
later stages of the AIES (i.e. Stages 3 to 5; see paragraph 3.5.2).
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Professional Judgement

Professional judgement was used in the carrying out of this work where specific
guidance was not available, and in the interpretation of results. Where there was
insufficient information regarding the likelihood of qualifying interests being
present, or of the risk of impacts, the assessment used the precautionary
principle to inform the judgement. The precautionary principle has been applied
to ensure that any assessment errs on the side of caution, without being overly
cautious. This principle means that the conservation objectives should prevail
where there is uncertainty or that harmful effects will be assumed in the absence
of evidence to the contrary.

The authors of this report are Dr Kevin Linnane, with support from Nicole Price,
and the report was reviewed by Dr Keith Jones. Surveys were carried out by a
team of ecologists managed by Dr Keith Jones.

Dr Kevin Linnane is a Senior Marine Ecologist at RPS with over seven years'
consultancy experience. He is a member of the Chartered Institute for Ecology
and Environmental Management (CIEEM) and a Chartered Marine Scientist with
the Science Council through the Institute of Marine Science, Engineering and
Technology. His work includes undertaking EIAs and Appropriate Assessments
for a range of terrestrial, coastal and estuarine projects, including cables and
pipelines, offshore wind farms and ports and harbours. He has specific
experience of working on AIES within the last three years. This has included
undertaking impact assessments used to inform Appropriate Assessments for the
Atlantic Array Offshore Wind Farm, with specific detailed assessments
undertaken on the potential for construction operations to lead to disruption of
fish migration (Severn Estuary SAC and Ramsar, River Usk SAC and River Wye
SAC) and potential for adverse effects on protected reef habitats (Lundy SAC).
He was also responsible for compiling the Report to Inform Appropriate
Assessment for the Hornsea Project One onshore and offshore export cable
(Humber Estuary SAC, SPA and Ramsar). He has experience, through these
projects, of consultation with NRW and Natural England to agree appropriate
measures to avoid adverse effects on integrity of these international sites.

Nicole Price was a Principal Ecologist with RPS with over 19 years of
professional experience. For 10 years she worked for the Environment Agency,
with positions held including fisheries scientist in the Northeast of England,
Principal Marine Biologist for Wales, Southwest Regional Marine Biologist (with
responsibility for the Severn Estuary) and a Research and Development post as
a National Estuaries Project Officer. She was also the Environment Agency’s
national biodiversity coordinator for some Annex | habitats and Annex Il species.
She has specific experience of working on AIES within the last three years

As a consultant she has undertaken numerous projects and gained extensive
experience of project managing, advising, coordinating and undertaking HRAs,
ElAs and undertaking various studies/surveys for numerous developments in the
terrestrial and aquatic environment. For example she has worked on Great
Yarmouth'’s Third River Crossing working to DMRB guidance and has undertaken
numerous HRAs including maintenance works required for the existing M4. She
has also been an expert witness for the defence and prosecution, with the
provision of comprehensive report to the court.
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Dr Keith Jones is a Senior Director (Environmental Sciences) at the RPS Oxford
office. He is a Chartered Biologist with over thirty years’ experience as an
environmental consultant. He is responsible for the Oxford Ecology Team and is
involved in environmental planning work, ecological assessments, management
of EIAs and expert witness work. His work has included major projects for the
Ministry of Defence, Highways Agency, Local Authorities and many property
companies, surveyors and other clients. He has particular experience in
undertaking and agreeing with  NRW and Natural England Appropriate
Assessments under the Habitats Regulations including the assessment of the
Oakham Bypass (Rutland Water SPA and Ramsar Site), MoD’s proposals for
Warcop Training Area (Moor House-Upper Teesdale SAC, Helbeck and Swindale
Woods SAC, North Pennine Moors SPA), the London Gateway Port (Thames
Estuary and Marshes SPA and Ramsar Site) and Section 2 of the A465 Heads of
the Valleys Road (Usk Bat Sites SAC, Cwm Clydach Woodlands SAC, River Usk
SAC). He has specific experience of working on AIES within the last three years
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Stage 1. Screening

4.1
4.1.1

4.1.2
4.1.3

4.1.4

4.1.5

4.1.6

4.1.7

Summary of Screening Assessment

A screening exercise was carried out in October 2015 (Welsh Government,
2015), which identified five International /European sites that required
consideration in the SIAA (Appropriate Assessment), these were:

¢ River Usk/Afon Wysg SAC;

e Severn Estuary/M6r Hafren SAC;

e Severn Estuary/M6r Hafren SPA,;

e Severn Estuary/M6r Hafren Ramsar site; and

o Wye Valley and Forest of Dean Bat Sites/ Safleoedd Ystlumod Dyffryn Gwy a
Fforest y Ddena SAC.

The full conservation objectives for these sites are provided in in Appendix C.

The Screening Report considered all the possible impacts, pathways and effects
on European sites from the M4CaN. Impacts considered included land take,
physical presence, hydrological changes, dust deposition, discharge of pollutants
to watercourses, aerial emissions, including effects on air quality, changes to
traffic flows/speeds, noise and vibration and visual and lighting impacts. The
possible pathways for effects on European sites (i.e. SACs, SPAs and Ramsars)
were fully considered including effects on effects on mortality, disturbance and
displacement of qualifying species and loss or degradation of supporting habitats
of those qualifying features.

A summary of the LSEs predicted to occur as a result of the M4CaN and the sites
and features affected is provided in Table 4.1. Screening tables (following the
DMRB recommended format) for the sites where LSEs were predicted to occur
are presented in Appendix B.

Representations on the draft AIES Stage 1: Screening Report were invited from
NRW, as the appropriate Nature Conservation Body under the Habitat
Regulations on 6™ October 2015 (see Section 7: Consultation). The NRW
response to the AIES Stage 1. Screening Report is presented in Appendix Al,
with Welsh Government responses to the NRW comments presented in Appendix
A2.

The only significant area of disagreement with NRW on the Screening
Assessment was the ruling out of LSE on migratory fish features of the River Usk
SAC due to direct land take/habitat loss/fragmentation and Physical Presence-
displacement/ barrier/collision. NRW stated in their response to the Screening
Assessment "We agree that this is likely to be the case during the operational
phase but as yet we have not seen details of how the bridge will be constructed
and so are unable to agree with respect to the construction phase situation. We
may be able to revise this position on receipt of further detail. We agree with the
conclusion for all other impact pathways for the migratory fish features of the
River Usk SAC."

Details of bridge construction are fully detailed within Chapter 3: Scheme
Construction of the ES and confirm that construction operations will not be
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undertaken within the wetted channel of the River Usk. Consequently, LSE on
migratory fish features of the River Usk SAC are ruled out due to direct land
take/habitat loss/fragmentation and Physical Presence-displacement/barrier/
collision during the construction phase.

4.1.8 The LSEs on European sites presented in Table 4.1 below therefore represent
those LSEs which have been identified in the AIES Stage 1: Screening Report
and agreed during consultation with NRW (see Section 7 and 0).

Table 4.1: Likely Significant Effects on European sites and features
resulting from the M4CaN project (without mitigation)

Site
River Usk SAC

Feature

Sea lamprey
River lamprey
Twaite shad
Allis shad
Atlantic salmon

" Likely Significant Effect

Release of pollutants leading to water quality changes -
physiological/behavioural and barrier effects on features
during construction and operation.

Noise and vibration - disturbance and barrier effects
during migration, during construction.

Lighting - behavioural and barrier effects during
construction and operation.

European Otter

Land take - habitat loss/fragmentation of otter habitat
(e.g. resting areas) during construction.

Physical presence - barrier to the movement during
construction and operation.

Risk of injury on construction site/becoming trapped in
excavations during construction and potential vehicle
collision effects.

Release of pollutants leading to water quality changes-
physiological effects which in turn could affect otters
and/or their prey populations during construction and
operation.

Noise and vibration - disturbance and barrier effects
during construction and operation.

Visual and lighting - disturbance and barrier effects
during construction and operation.

Severn Estuary
SAC

River lamprey
Sea lamprey
Twaite shad

Release of pollutants leading to water quality changes in
the River Usk SAC - physiological/behavioural/ barrier
effects in features as they migrate during construction
and operation.

Noise and vibration - disturbance and barrier effects,
outside of the SAC, during construction.

Lighting - disturbance/behavioural and barrier effects,
during bridge construction and operation.

Severn Estuary
SPA

Ringed plover (during
passage)

Direct land take leading to habitat loss/fragmentation of
roosting and foraging areas of features outwith of the
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Site

Feature
Bewick’s swan
Dunlin
Redshank
Shelduck
Curlew

Pintail

Assemblage of
nationally important
populations of
wintering waterfowl

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

~Likely Significant Effect
Severn Estuary SAC during construction and operation.

Physical presence leading to disturbance/
displacement/interruption of flight lines/collision risk
during construction and operation.

Change in traffic flows/speeds and use of the area -
disturbance and displacement of species and
interruption of flight lines, outside of site, during
construction and operation.

Noise and vibration - disturbance/displacement and
barrier effects.

Visual and lighting - disturbance of behavioural patterns
during construction and operation.

Severn Estuary
Ramsar

Bewick’s swan
Wintering European
white-fronted goose
Dunlin

Redshank

Gadwall

Shelduck
Assemblage of
nationally important
populations of
waterfowl.*

Direct land take - habitat loss /fragmentation of roosts
and foraging habitat outside of the Severn Estuary
Ramsar site.

Physical presence - leading to interruption of flight
lines/collision risk outside of the Ramsar site during
construction and operation.

Change in traffic flows/speeds and use of the area -
disturbance and displacement of species and
interruption of flight lines, outside of the Ramsar site,
during construction and operation.

Noise and vibration - disturbance to roosting and
foraging areas, outside of the Ramsar site, during
construction and operation.

Visual and lighting - disturbance to normal behavioural
patterns, outside of the Ramsar site, during construction
and operation.

Assemblage of
migratory fish:
Salmon

Sea trout

Sea lamprey
River Lamprey
Allis shad
Twaite shad
European eel

Land take-habitat loss/fragmentation of eel habitat
across the Gwent Levels, outside of the Ramsar site,
leading to barrier effects during construction and
operation.

Physical presence - barrier effects to the passage of
eels across the Gwent Levels and outside of the
Ramsar site.

Release of pollutants leading to water quality changes in
the River Usk - physiological/behavioural/barrier effects
in features outside of the Ramsar site, during
construction and operation.

Noise and vibration - disturbance and barrier effects to
migratory species, outside of the Ramsar site, during

M4CaN-DJV-EBD-Z3_GEN-RP-EN-0001 | March 2016

Page 23




Welsh Government

Site

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

Feature " Likely Significant Effect
construction.

Lighting - behavioural and barrier effects, during
construction and operation.

Wye Valley and | Lesser horseshoe bat | Land take - habitat loss/fragmentation (foraging habitat)
Forest of Dean during construction.

Bat Sites SAC Land take - habitat loss/fragmentation (severance of

flight lines) during construction.

Physical presence - collision risk and increased
predation during construction and operation.

Lighting - disturbance to species/severance of flight
lines during construction and operation.

Noise and vibration leading to disturbance of species
during construction and operation.

Release of pollutants leading to water quality changes
which could affect prey populations during construction

and operation.

4.2
4.2.1

4.2.2

4.2.3

4.2.4

In combination assessment

The AIES Screening Assessment (Welsh Government, 2015) identified a number
of plans and projects which were to be considered in-combination with the
M4CaN within the SIAA.

Plans

Table 4.2 details the plans which have been considered in the in-combination
assessment as identified in the AIES Stage 1: Screening Report (Welsh
Government, 2015). The approach to the in-combination assessment, including
identification of plans to be considered in-combination with the M4CaN, was
presented for consultation to NRW and Natural England as part of the AIES
Stage 1: Screening Report. Table 4.2 below includes details of the sites and
features affected by each plan, as identified in the relevant Habitats Regulations
Assessment (HRA) reports for those plans.

It should be noted that due to the outline nature of the plans, these assessments
are often high level and do not provide sufficient detail to undertake a detailed in-
combination assessment for the M4CaN project. Furthermore, the conclusions of
plan level HRAs do not remove the requirement for project-level HRAs for
specific projects associated with these plans. When these projects come forward,
these will need to undertake specific, detailed assessments of the potential
effects on European sites and include the M4CaN project (if relevant) as part of
their in-combination assessment.

Details of allocated sites associated with the Cardiff, Newport and
Monmouthshire County Council Local Development Plans are presented in
Chapter 17 of the ES (see Volume 2 of the ES). These include allocated sites for
residential development located along the banks of the River Usk SAC, which are
further discussed below in paragraph 4.2.7, where detailed project information
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has come forward (i.e. “City Vizion Development Site” and “Land at part of ORB
works”; see Table 4.3).
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Table 4.2: Plans considered as part of the in-combination assessment

Name of Plan Summary European sites and features affected |
Wales Spatial Plan Update The HRA screening process for the WSPU (Welsh Assembly Government, 2008) concluded that it was not
(WSPU) (2008) possible to confirm that the Wales Spatial Plan (WSP), alone or in combination with other plans or

projects, would not have a significant effect on European and international sites in Wales, its offshore
waters and across the border in England. Although an Appropriate Assessment was carried out, the
aspirational and non-locational nature of the WSP meant that it was not amenable to the identification of
the WSPU’s implications for the sites with any great degree of precision.

Therefore, it was concluded that HRAs will be carried out in greater detail in relation to the lower tier plans,
action plans, programmes which enable the delivery of the WSP. The level of detail within those plans and
programmes should be sufficient to enable the assessment process to be carried out with a greater
degree of confidence. The HRA also identified proposed avoidance and mitigation actions and accounting
for these, it was possible to conclude that the WSP will not adversely affect the integrity of the European
and international sites, either alone or in combination with other plans or projects.

The National Development Framework for Wales, under the Planning (Wales) Act 2015, will replace the
WSP, with a focus on development and land use issues of national significance. It is currently at an early
stage in development, with no information on potential effects on European sites currently available.

National Transport Plan (2010) The NTP identified LSEs associated with water quality and flow changes to the River Usk SAC (Sea

and the Prioritised National lamprey; Brook lamprey; River Lamprey; Twaite shad; Atlantic salmon; Bullhead; European otter; and Allis
Transport Plan (2011) shad ) and the Severn Estuary SAC (Sea lamprey; River Lamprey; and Twaite shad). Avoidance and
mitigation measures were identified in the SIAA (Welsh Government, 2014b) which would ensure that the
potential adverse effects (whether from construction or operation) identified would be avoided or mitigated
and therefore it was concluded that the NTP, if adopted, when considered either alone or in combination
with other plans or projects, would not adversely affect the integrity of any European Sites.

Newport City Council LDP 2011 | The HRA screening report (Newport City Council, 2015) concluded that with mitigation there would be no
— 2026 Revised Deposit Plan LSE of the Newport Deposit LDP on any of the internationally designated sites within Newport or within a
(2013) 15 km radius of the Newport boundary, including the River Usk SAC and Severn Estuary SAC, SPA and

Ramsar. This conclusion was reached following consultation with NRW and the subsequent incorporation
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Summary European sites and features affected
of minor changes into the HRA Screening Report.

Blaenau Gwent Local
Development Plan (2011)

The HRA (Blaenau Gwent County Borough Council, 2011) identified that, before the consideration of
mitigation measures, four European sites could potentially be affected by the delivery of the LDP when
considered on its own, although none of these were the sites predicted to be affected by the M4CaN. After
the introduction of mitigation measures no adverse effects on integrity were predicted to occur.

Caerphilly County Borough LDP
up to 2021: (2010)

The HRA (Caerphilly County Borough Council, 2010) concluded that there was the potential for significant
effects at the one European Site; the Aberbargoed Grasslands SAC. This site was screened out of the
M4CaN AIES Screening Assessment (Welsh Government, 2015). The HRA concluded that no adverse
effects on integrity of this SAC were predicted to occur alone or in-combination with the LDP.

Cardiff Council Deposit Local
Development Plan (2013)

The Habitats Regulations Appraisal (City of Cardiff Council, 2015) concluded that the LDP would not have
a LSE on the European sites considered as part of the HRA screening and would therefore not require full
Appropriate Assessment under the Habitats Regulations.

Monmouthshire Local
Development Plan 2011-2021
(2014)

The HRA (Monmouthshire County Council, 2011) identified that there is the potential for adverse effects
on the integrity of the Usk Bat Sites SAC and Wye Valley and Forest of Dean Bat Sites SAC through
habitat fragmentation and loss as a result of the Deposit LDP acting in combination with development
proposed in surrounding areas. To address this issue the AA recommended a policy safeguard to ensure
that development proposed through the Deposit LDP does not result in the loss or damage of linear
habitat features. The HRA concluded that the Deposit LDP would not have adverse in-combination effects
on the two identified European sites through habitat loss and fragmentation, if the recommended policy
safeguards are incorporated into the Plan.

Powys Local Development Plan
2011-2026. Deposit Draft (2014)

Powys County Council (2015) concluded that based on the information considered as part of the HRA
screening process, the implementation of the Deposit Powys LDP will not have a LSE on the Natura 2000
sites considered as part of the HRA screening and therefore does not require Appropriate Assessment
under the Habitats Regulations.
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Name of Plan

Torfaen County Borough
Council Local Development
Plan: (2011)

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and Species Regulations 2010

Summary European sites and features affected

The HRA Screening (Torfaen County Borough Council, 2012) identified a LSE for the River Usk SAC. The
subsequent Appropriate Assessment concluded that with the monitoring and mitigation measures in place,
the implementation of the Deposit Plan will not result in adverse in-combination effects on the integrity of
the River Usk SAC.

Vale of Glamorgan Local
Development Plan (2012)

The HRA Screening (Vale of Glamorgan Council, 2012) identified LSEs associated with seven European
sites, including the River Usk SAC and the Severn Estuary SAC, SPA and Ramsar. The subsequent AA
concluded that the LDP would not have adverse in-combination effects on the integrity of the identified
European sites based on the mitigation contained within the LDP Policies and the incorporation of
recommendations made by the AA.

Brecon Beacons National Park
Authority Local Development
Plan 2007-2022

The HRA screening (Brecon Beacons National Park Authority, 2013) identified potential for LSE on five
European sites, including the River Usk SAC, though a nhumber of policy safeguards and monitoring
measures were identified and incorporated into the LDP in order to avoid LSEs on these sites. The HRA
screening therefore concluded that with the recommended policy safeguards and monitoring measures
incorporated into the Plan, the Deposit LDP would not have LSEs on European sites either alone or in
combination with other plans or projects.

Newport City Council — River
Usk Strategy (2009)

The HRA Report for the River Usk Strategy (Newport City Council, 2009) concluded sufficient
mechanisms are in place to avoid a significant effect on the integrity of the River Usk and Severn Estuary
SACs. Any proposals that emerge from the Strategy will be subject to further appropriate assessment, if
considered necessary, at the planning application stage or as part of other statutory controls on the River
Usk. Appropriate avoidance measures will therefore be finalised and agreed when detailed plans are
submitted and implemented through appropriate planning conditions or licences and permits, or refused
on the basis that avoidance measures identified are inadequate.

Wye and Usk Catchment Flood
Management Plan (2010)

There is currently insufficient information on actual activities or locations associated with this plan to allow
identification of impacts.
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Name of Plan
South East Valleys Catchment
Flood Management Plan (2010)

M4 Corridor around Newport
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Summary European sites and features affected
There is currently insufficient information on actual activities or locations associated with this plan to allow
identification of impacts.

Taff and Ely Catchment Flood
Management Plan (2010)

There is currently insufficient information on actual activities or locations associated with this plan to allow
identification of impacts.

Shoreline Management Plan for
the Severn Estuary (SMP2)
(2010)

The HRA for SMP2 (Severn Estuary Coastal Group, 2010a) was carried out considering the likely effects
of the implementation of high level policies identified in the Severn Estuary SMP2 alone and in-
combination, on site integrity of a number of European sites, including the Severn Estuary SAC, SPA and
Ramsar and the River Usk SAC. These policies are by their nature high level and lack detail with regards
to changes which will be caused by the delivery of the SMP2 and the specific areas that will be affected.
Therefore, only a high level assessment of the adverse impacts on sites was undertaken. In the majority of
cases, adverse impacts are likely to occur as a result of coastal squeeze (particularly for habitat and
ornithological features of the Severn Estuary SAC, SPA and Ramsar), or increased tidal inundation of
freshwater habitats. The SMP2 also identified potential for in-combination effects on otter in the River Usk
SAC due to habitat severance from loss of intertidal habitats.

There is a high degree of uncertainty associated with the SMP2 and as such, only a high level assessment
was presented within SMP2, making it difficult to undertake a detailed in-combination assessment with the
M4CaN project. However, substantial habitat creation measures (such as those at Steart Marshes, on the
English side of the Estuary) have already been implemented in order to off-set the potential implications of
coastal squeeze on the qualifying habitats and species of the Severn Estuary. Projects associated with
SMP2, and their potential effects on European sites, are considered in paragraph 4.2.9 below).

Severn Estuary Flood Risk
Management Plan (SEFRMS;
2014)

The SEFRMS provides a long term plan for sustainable flood risk management for the Severn Estuary
following the SMP2. This provides some detail on the improvements to sea defences in the Severn
Estuary and surrounding tributaries to ensure the Welsh Government policy to “Hold the Line” in line with
the SMP2 (discussed above). This includes improvements to coastal defences within the River Usk SAC
(e.g. the SEFRMS refers to improvements to flood defences at the Newport Transporter Bridge) which
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Name of Plan Summary European sites and features affected |
may have an in-combination effect with the M4CaN. Furthermore, as detailed above for the SMP2, based
on the “Hold the Line” policy, the current extent of the grazing marshes on the Gwent Levels would be
maintained, but it is likely that there would be loss of intertidal habitats through “coastal squeeze”. This
would result in loss of qualifying habitats of the Severn Estuary SAC and Ramsar and supporting habitats
(e.g. roosting and feeding habitats) for the qualifying species of the Severn Estuary SPA and Ramsar
(none of which are affected by the M4CaN project), leading to adverse effects on integrity of these
European sites (as detailed above for the SMP2).

As detailed above for the SMP2, substantial habitat creation measures (such as those at Steart Marshes,
on the English side of the Estuary) have already been implemented in line with the SEFRMS in order to
off-set the potential implications of coastal squeeze on the qualifying habitats and species of the Severn
Estuary. Projects associated with SMP2/SEFRMS, and their potential effects on European sites, are
considered in paragraph 4.2.9 below).

Countryside Council for Wales — | The conclusion of the HRA for the All Wales Coastal Path was that the Project will not have an adverse
Habitats Regulation Assessment | effect on the integrity of Natura 2000 sites (including the Severn Estuary SAC, SPA and Ramsar) and that
of a proposal for a continuous effect can be reduced to de minimis, provided all proposed mitigation measure are fully implemented.
coastal path between Cardiff
and Chepstow (2011)

Dwr Cymru — Final Water The HRA for this plan (Dwr Cymru, 2013) concluded that the Final Plan will not have any significant
Resources Management Plan adverse effects on any European Site (alone or in combination with other plans and programmes) as a
(2013) result of its implementation, since the preferred options will either;

(a) Have no significant or adverse effect as they stand; or

(b) Can be implemented using established and reliable best-practice mitigation/ avoidance measures to
ensure no significant or adverse effects; or,

(c) can be replaced by options that have no LSE or adverse effects from the feasible options list, should
scheme-specific investigations demonstrate that adverse effects are certain and cannot be avoided or
mitigated.

All options are to be subject to project-level HRAs, as a matter of legal requirement, which provides an
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Name of Plan Summary European sites and features affected

additional safeguard.
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Projects

The AIES Stage 1. Screening Report identified the Cardiff and Newport Tidal
Lagoon Developments for inclusion within the in-combination assessment, should
sufficient detail become available prior to the production of the SIAA. During
consultation, NRW highlighted that while the scale and significance of these
projects should be recognised, the M4CaN project team should consider whether
"sufficient detail has yet been developed, in relation to the tidal lagoon project
proposals, to enable you to undertaken meaningful in-combination assessment at
this stage". Currently, the only information on these projects is the Scoping
Report for the Cardiff Tidal Lagoon Development (Tidal Lagoon Cardiff Ltd.,
2015). Likely effects from these projects are expected to comprise loss of
estuarine habitats (e.g. mudflats and sandflats), with consequent effects on SPA
bird populations which depend on these, disruption of fish migration during
construction (e.g. underwater noise) and potentially during operation (e.g.
changes in hydrodynamic regime of the Severn Estuary SAC and River Usk
SAC).

At this stage in these developments (i.e. scoping), it is not possible to quantify
these effects and therefore it is not considered appropriate to include these
projects within the in-combination assessment due to lack of information
(following guidance in Tyldesley (2011); see paragraph 3.5.11). However there is
the potential for both these projects to affect the same species of wintering birds
listed as features of the Severn Estuary SPA and Ramsar site as the M4CaN. An
in-combination assessment of these projects and the M4CaN will be required to
be undertaken by the developers of the Tidal Lagoon Developments at the time
of submission the relevant Development Consent Order applications.

As part of the Cumulative Effects Assessment, a number of other projects were
considered for the purposes of the EIA (see Chapter 17 of the ES). The projects
relevant to this SIAA are summarised in Table 4.3, including information on the
features likely to be affected and whether or not these should be considered
further in the SIAA based on the information available on these projects. In some
circumstances, project information was not adequate to make an assessment of
whether LSEs were likely to occur in-combination with the M4CaN, due to the
project being at an early stage in the planning process (e.g. EIA screening or
scoping). In these instances, these were not considered further in the in-
combination assessment, in line with the methods outlined in paragraph 3.5.11 et
seq. Full details of these projects, including their location relative to the M4CaN
project (Volume 2 of the ES), are presented in Chapter 17 of the ES.

Two of the residential developments associated with the Newport LDP are
particularly relevant to the in-combination assessment of the River Usk SAC,
namely City Vizion Development Site, Phase 4, Rodney Road, Newport and Land
at part of ORB works and land known as Monkey Island, Corporation Road,
Newport. These developments have the potential to affect features of the River
Usk SAC, including migratory fish and otter features, and are therefore discussed
further in Section 5.2, although no adverse effects on integrity of the River Usk
were predicted due to the conditions applied to the planning approval.

In-combination effects may also occur as a result of a nhumber of NRW flood
defence projects within the River Usk and the Severn Estuary (i.e. associated
with the SMP2). Within the River Usk, construction of new flood defences at
Crindau Pill and works associated with construction of the Riverside flood
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defences have the potential to result in LSEs on otter and migratory fish features
of the River Usk SAC as a result of noise disturbance and water quality impacts.
Adverse effects on the integrity of the River Usk SAC were not predicted to occur
due to appropriate design of these projects and the implementation of
appropriate mitigation to avoid or minimise these effects such that the
achievement of conservation objectives of the River Usk SAC would not be
delayed, interrupted or disrupted. Therefore, there is no potential for LSEs in-
combination with the M4CaN.

Within the Severn Estuary SAC, SPA and Ramsar sites, the works associated
with the Portland Grounds flood defence (i.e. raising a stretch of approximately
2 km of existing earth flood defence embankment) and Tabb's Gout flood
defence (i.e. raising a stretch of approximately 700 m of existing earth flood
defence embankment) have the potential to affect overwintering bird features of
the Severn Estuary SPA and Ramsar. LSEs were not predicted to occur as a
result of these projects, however, due to the avoidance of construction operations
during the overwintering period and therefore there is no potential for LSEs in-
combination with the M4CaN.
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Table 4.3: Projects considered as part of the in-combination assessment (see Chapter 17 of the ES for full details of these projects)

INETlE of Project

Description

Summary European sites and features affected

LSE In-combination

with

(Location)

Site 3 Land West Of The
Grange, Whitson Road,
Whitson, Newport

Scoping Opinion for a proposed
solar farm and grid yard

Scoping report and opinions identify potential for effects of land
take potentially on bats and birds. CCW (now NRW)
recommended that ecology surveys are required, including bat
and overwintering birds to determine potential for effects.

M4CaN
Not enough information
(Scoping Report only)

Fair Orchard Farm,
Lighthouse Road,
Newport, NP10 8SF

EIA Screening for 7.5 MW Solar
Farm

Newport City Council Ecology officer requested that the project
should state that potential effects on the Severn Estuary SPA
should be considered.

Not enough information (EIA

Screening only).

Land To South Of South
Dock And Adjacent to
River Usk, East Way
Road, Alexandra Docks,
Newport

EIA Screening opinion for a single
turbine (2.3 MW)

No LSE on Severn Estuary SPA, due to absence of records of
SPA qualifying features on the site.

No LSE in-combination with

M4CaN.

11, East Way Road,
Alexandra Docks,
Newport, NP20 2NQ

Erection of one wind turbine
height to tip 125 meters, and new
substation

No LSE on Severn Estuary SPA.
No adverse effects on migratory fish due to seasonal restriction
on construction activities (e.g. piling).

No LSE in-combination with

M4CaN.

Sewage Treatment
Works, West Nash Road,
Nash, Newport, NP18
2YH

Erection of single wind turbine and
associated works.

Potential for collision risk of SPA species, though this was not
considered significant. SPA species considered were black-
headed gull and herring gull (species screened out of the
M4CaN assessment; see Section 5.4).

No LSE in-combination with

M4CaN.

Land To North Of
Longlands Farm,
Longlands Lane, Magor,
Caldicot

Screening opinion for a single
wind turbine

Collision Risk Modelling supplied with Screening showed
potential for effects on herring gull, black-headed gull and
lapwing (screened out of the M4CaN assessment; see Section
5.4), with no significant effects predicted on these species.

No LSE in-combination with

M4CaN.
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Summary European sites and features affected

LSE In-combination with

M4CaN

(Location)
Land To North Of
Longlands Farm,

Longlands Lane, Magor,
Caldicot

Scoping opinion request for a
single wind turbine (73.25 m high,
99.7 m to tip)

Collision Risk Modelling supplied with Scoping showed potential
for effects on herring gull, black-headed gull and lapwing
(screened out of the M4CaN assessment; see Section 5.4), with
no significant effects predicted on these species.

No LSE in-combination with
M4CaN.

Land To The North Of
Little Longlands,
Longlands Lane, Magor,
Caldicot

Scoping Opinion for the erection
of 2 wind turbines and associated
access tracks , hardstandings
area and switch room

Scoping opinion presented limited information on effects of
proposal on the Severn Estuary SPA.

Not enough information
(Scoping Report only)

Land To The North Of
Little Longlands,
Longlands Lane, Magor,
Caldicot

Erection of 1 wind turbine (1.5
MW) with a maximum height to tip
of 100m, together with ancillary
development including electrical
sub station kiosk and electrical
transforming kiosk, underground
cabling, onsite access tracks,
access to the public highway,
crane hardstandings, tempory
construction compound and site
sighage.

No LSE predicted on SPA qualifying features due to low
abundances of wintering bird species recorded and for those
who are present (mallard and shelduck), low flight heights and
therefore negligible risk of collision.

No LSE in-combination with
M4CaN.

North Court Farm, North
Row, Magor, Caldicot,
NP26 3DX

Scoping Opinion request for the
erection of 3 wind turbines

Scoping opinion stated that no wintering bird surveys or collision
risk modelling were required due to low potential for effects.
No LSE for SPA bird species.

No LSE in-combination with
M4CaN.

Mead Lane, Magor

Screening and Scoping opinion
request in relation to a wind farm
development (Option A 10
turbines, Option B 6 turbines)

Potential for LSE on SPA qualifying features, although full
information on project, including collision risk modelling, not
currently available.

Not enough information
(Scoping Report only)
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Summary European sites and features affected

LSE In-combination
M4CaN

with

(Location)

Mead Lane, Magor

Screening and scoping opinion for
erection of up to 3 wind turbines
(126.5 m high) affecting PROW
404/3

Limited information on potential LSE on SPA qualifying features,
other than scoping opinion which states that wintering bird
surveys and collision risk modelling will need to be undertaken to
support any application.

Not enough information
(Scoping Report only)

Sewage Treatment
Works, West Nash Road,
Nash, Newport, NP18
2YH

Scoping Opinion request for the
erection of 3 wind turbines

Limited information on potential LSE on SPA qualifying features.

Not enough information
(Scoping Report only)

Land To North East And
Forming Part Of C,
Whitson Road, Whitson,
Newport

Screening Opinion request for
solar farm

Not enough information to undertake an assessment, but CCW
(now NRW) highlighted potential for effects on SPA qualifying
features due to overhead cables and glare.

Not enough information (EIA

Screening only).

Land To West Of
Greenfield House, Cock
Street, Magor, Caldicot

Screening Opinion request for
solar farm

Not enough information to undertake an assessment, but CCW
(now NRW) highlighted potential for effects on SPA qualifying
features due to overhead cables and glare.

Not enough information (EIA

Screening only).

Land near Great House
FarmUndyMonmouthshire

2 three-bladed wind turbines of up
to 100m tip-height; An electrical
substation kiosk at the base of
each turbine; An electricity
transformer kiosk at the base of
each turbine; Crane hard-standing
areas; On-site access track;
Access to the public highway;
Underground cabling; temporary
construction compound; and site
signage

Wintering bird surveys recorded two SPA qualifying features at
abundances great enough to be considered in an impact
assessment: lapwing and mallard. Mallard were screened out
due to very low collision risk.

No LSE in-combination with

M4CaN.
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Summary European sites and features affected

LSE In-combination with

M4CaN

City Vizion Development
Site - Phase 4, Rodney
Road, Newport

Residential development of 36
dwellings together with riverside
path and associated works
affecting PROW 411/1

Concerns raised by CCW (now NRW) regarding potential for
effects on otter, and. Mitigation to be implemented as a condition
of the planning permission to avoid adverse effects on integrity
of the River Usk SAC (e.g. retention and improving of otter
habitat along riverbank, and otter fencing and avoidance of
March to June for construction activities that may lead to
vibration into water column).

Through the implementation of these measures, no adverse
effects on integrity of the River Usk SAC.

No LSE in-combination with
M4CaN.

Land at part of ORB
works and land known as
Monkey Island,
Corporation Road,
Newport

Redevelopment of land for
residential development including
open space, landscaping and
roads and paths

Potential effects on otters and the River Usk SAC, including
water quality effects and potential disturbance to otters.
Planning permission granted with conditions which will
safeguard conservation objectives of the River Usk SAC.
Through the implementation of these measures, no adverse
effects on integrity of the River Usk SAC.

No LSE in-combination with
M4CaN.

Land North East of
Chesnut Tree Farm,
Whitson Road, Whitson,
Newport

Screening Opinion for
development of a solar farm

Not enough information to undertake an assessment.

Newport City Council Ecologist stated that features of SACs,
SPAs and Ramsar (including the Severn Estuary) would need to
be considered.

Not enough information (EIA
Screening only).

11 East Way Road,
Alexandra Docks,
Newport, NP20 2NQ

EIA Screening for erection of
solar farm (4MW)

Not enough information available to undertake an assessment
as only a screening opinion lodged.

Not enough information (EIA
Screening only).

Mead Lane, Magor

Screening opinion for installation
of single wind turbine

Not enough information available to undertake an assessment,
although potential for effects on Severn Estuary SPA species
identified by CCW (now NRW)

Not enough information (EIA
Screening only).
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Name of Project Description Summary European sites and features affected LSE In-combination with
(Location) y P M4CaN
Potential for LSE on qualifying features of the River Usk SAC, No LSE in-combination with
including migratory fish. Planning permission granted with M4CaN.

Land To South Of South
Dock And Adjacent to

River Usk, East Way Installation of wind turbine 2.3MW
Road, Alexandra Docks,

conditions including restriction on certain construction activities
(e.g. piling) during particularly sensitive periods for fish migration
(i.e. March to June) and pollution prevention measures to
prevent impacts on the water quality of the River Usk SAC.

Newport . .
Through the implementation of these measures, no adverse

effects on integrity of the River Usk SAC.
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Stage 2: Appropriate Assessment

5.1.1

5.1.2

5.2
5.2.1

5.2.2

As detailed in Section 4, the draft Screening Assessment five International
/European sites being taken forward to the SIAA (Appropriate Assessment),
these were:

¢ River Usk/Afon Wysg SAC.

e Severn Estuary/M6r Hafren SAC.

e Severn Estuary/M6r Hafren SPA.

e Severn Estuary/M6r Hafren Ramsar site; and

o Wye Valley and Forest of Dean Bat Sites/ Safleoedd Ystlumod Dyffryn Gwy a
Fforest y Ddena SAC.

The full conservation objectives for these sites are provided in in Appendix C.

River Usk/Afon Wysg SAC

The AIES (screening assessment) identified potential for LSEs on migratory fish
species (i.e. sea lamprey, river lamprey, twaite shad, allis shad and Atlantic
salmon), Annex Il qualifying species of the River Usk SAC. The LSE on migratory
fish were:

e Release of pollutants into water courses leading to water quality changes and
potential  physiological/behavioural/barrier — effects (construction and
operation);

e Noise and vibration leading to disturbance/barrier effects to migratory fish
(construction); and

e M4CaN bridge lighting shining on water causing behavioural/barrier effects
(construction and operation).

The AIES (screening assessment) also identified potential for LSE on European
otter, an Annex Il qualifying species of the River Usk SAC. The LSE on European
otter were:

o Direct land take - habitat loss/fragmentation of otter habitat (e.g. resting
areas) during construction.

e Physical presence/barrier to the movement of otters during construction and
operation.

e Risk of injury on construction site/becoming trapped in excavations during
construction and potential vehicle collision effects.

¢ Release of pollutants into watercourses leading to water quality changes and
potential for physiological changes (e.g. toxicological) which in turn could
impact upon otters and/or their prey during construction and operation.

¢ Noise and vibration leading to disturbance/displacement and potential barrier
effects during construction and operation.

e Visual and lighting leading to disturbance and barrier effects during
construction and operation.
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Migratory Fish (i.e. sea lamprey, river lamprey, twaite shad, allis
shad and Atlantic salmon)

Baseline

Chapter 10 of the ES provides a detailed baseline of the migratory fish species
occurring within the River Usk and wider Severn Estuary (see Section 10.4 of
Chapter 10 to the ES and Appendix 10.18: Aquatic Environmental Baseline Study
to the ES) with a summary provided here. No site-specific surveys were
undertaken for migratory fish and therefore the baseline is based on desk study
information only. This was considered to be appropriate due to the availability of
information and data on fish migration (particularly timing of migrations) from a
range of sources around the Severn Estuary and River Usk, including long term
monitoring at the Hinkley Power Station (e.g. Claridge et al., 1986; EDF, 2011)
and the information presented within the Severn Tidal Power reports (DECC,
2008).

The Bristol Channel/Severn Estuary provides a transitory route for several
diadromous fish species, which primarily move between marine feeding grounds
and their natal freshwater rivers, in this context notably the River Usk.
Diadromous species are either anadromous (adults of anadromous species
migrate from coastal marine areas to freshwaters to spawn but most growth
occurs at sea), or catadromous (adults migrate from freshwaters to marine waters
to spawn, but most growth occurs within freshwaters). Seven diadromous fish
species are known to occur in the vicinity of the M4CaN study area: Atlantic
salmon, twaite shad, allis shad, river lamprey, sea lamprey, sea trout and
European eel (the latter two are not features of the River Usk SAC, but are
features of the Severn Estuary Ramsar Site - see paragraph 5.4.1). All of these
species are anadromous with the exception of the catadromous European eel.

Sea and river lamprey

The River Usk supports a healthy population of river lamprey and is considered to
provide exceptionally good quality habitat likely to ensure the continued survival
of the species in this part of the UK. The River Usk has the greatest Lampetra
spp. ammocoete (river and brook lamprey ammocoetes cannot be distinguished
apart in the field and as such are termed collectively as Lampetra spp.)
population across all British SAC rivers designated for the species (DECC, 2008).

Adult river lamprey generally enter UK rivers in late autumn and peaks in
abundance of juvenile river lamprey migrating downstream have been recorded
between October and January (Claridge et al., 1986; see Table 5.1). Sea lamprey
migrate upstream and enter rivers such as the Usk and Wye in early spring
(Table 5.1). The survey of juveniles and observation of spawning adults indicates
that sea lamprey are mainly restricted to the lower reaches of the River Usk
catchment. Being poor swimmers, migrating lampreys generally move in shallow
waters, along the edges of the main stream, particularly when the river current is
strong (Kelly and King, 2001).

Twaite and allis shad

The River Usk is one of only four remaining rivers in the UK which are known to
support a spawning population of twaite shad; the others are the Rivers Wye,
Tywi and Severn (including its tributary the River Teme).
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Allis shad are rare in the UK, and although formerly known to spawn in several
British river systems, the only recently-confirmed spawning site is in the Tamar
Estuary (Plymouth Sound and Estuaries cSAC). There is probably a spawning
population in the Solway Firth area, but rivers in the Severn catchment may no
longer support viable breeding populations (Carstairs, 2000). Sites in the UK,
such as the River Usk SAC have been selected where allis shad has been
reliably recorded as present, where there is previous evidence of breeding, and
where there still appear to be favourable conditions for breeding.

The upstream migration of allis and twaite shad to spawning areas in the River
Usk occurs between March and June, reaching a peak in May. Spawning is
dependent on temperature but usually occurs between May and July for twaite
shad (Aprahamian et al., 1998). The 0+ fish remain in fresh and/or estuarine
waters during the summer, juveniles colonise the Severn Estuary from July,
before migrating seaward in autumn (Table 5.1).

Atlantic salmon

Adult Atlantic salmon migrate upstream primarily between July and September,
but also in earlier months of the year (EDF, 2011). The females excavate hollows
in the gravel of the streambed, and the males lie alongside and fertilise the eggs
as they are laid. Adult Atlantic salmon may die after spawning, but unlike other
salmon, a large number of the adults often survive, making their way back to the
open sea emaciated and exhausted. Atlantic salmon smolts migrate downstream
towards marine feeding grounds between April and June; evidence suggests that
this migration occurs largely during the night in the surface waters (Moore et al.,
1998).

The River Usk is famous for its salmon, with a high proportion (c. 30-40%) of
multi sea winter fish recorded in the rod catch. In 1999, the Usk had highest
estimated egg deposition of any British river south of Cumbria, and was one of
the few rivers in England and Wales to exceed its spawning target for salmon.

Table 5.1: Summary of migration periods (upstream 1 and downstream |)
for diadromous species within the Severn Estuary and River Usk. Note: Sea
trout and European eel are features of the Severn Estuary Ramsar only.
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Common Name

European eel elvers 1 1 1 i

Potential Effects on Conservation Objectives

5.2.12 The conservation objectives for the features of the River Usk SAC are provided in
Appendix C1, including the vision for the migratory fish species features of the
SAC, i.e. that these are to be in a favourable conservation status, where all the
conditions detailed below are satisfied. Appendix C1 also includes details of
performance indicators for each of the migratory fish species which are part of
the conservation objective and therefore may be relevant to the assessment. The
favourable conservation status components for migratory fish in the River Usk
SAC are summarised below:

e The conservation objectives for the River Usk watercourse must be met. This
includes the sufficiency of the ecological status of the water environment to
maintain a stable or increasing population of each feature/species, with
elements of water quantity, quality, physical habitat and community
composition and structure.

e The population of the features in the SAC is stable or increasing over the long
term.

e The natural range of the feature in the SAC is neither being reduced nor is
likely to be reduced for the foreseeable future. The natural range is taken to
mean those reaches where predominantly suitable habitat for each life stage
exists over the long term. Suitable habitat is defined in terms of near-natural
hydrological and geomorphological processes and forms.

e There is, and will probably continue to be, a sufficiently large habitat to
maintain the feature's population in the SAC on a long term basis.

5.2.13 The following sections provide an assessment of the effects of the Scheme on
the conservation objectives above, with the assessment undertaken under
headings for the LSEs listed in paragraph 5.2.1. The assessments also consider
mitigation to be implemented as part of the project for migratory fish (paragraph
5.2.66 et seq.). The effects on conservation objectives for the relevant migratory
fish features of the River Usk SAC (and thereby potential for adverse effects on
integrity of River Usk SAC) are then considered for each conservation objective
individually using the information presented within the assessments below (see
paragraph 5.2.70 et seq.). Effects on the integrity of the River Usk SAC are
considered in paragraph 5.2.136, with consideration of effects on the
conservation objectives of both migratory fish and otters.

Release of pollutants into watercourses leading to water quality changes and
potential physiological/behavioural/barrier effects (construction and operation)

Construction

5.2.14 Chapter 10 of the ES assesses the impacts of releases of pollutants during the
construction phase leading to water quality changes and potential physiological/
behavioural/barrier effects. With respect to the migratory fish listed as qualifying
features of the River Usk SAC, these include pollution from inappropriate storage
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of chemicals and run-off from the construction area resulting in particulate
pollution of watercourses (Chapter 10, Section 10.8).

Potential effects of pollution from inappropriate storage of chemicals or spillages
on nearby or more distant receptors

Accidental spillage of chemicals and substances from construction compounds
and activities (including vehicles and equipment operating near to watercourses
and the drilling mud plants) may impact on migratory fish species, resulting in
behavioural effects such as avoidance of affected areas and barriers to migration.
Chemical spills may also have sub-lethal to lethal effects dependent on the
spatial and temporal extent of the exposure and the level of toxicity. However,
the risk of such events occurring will be minimised through adherence to the
measures to be outlined in the CEMP, specifically the Pollution Prevention Plan
and the Surface Water Management Plan, which will adhere to standard best
practice guidance and NRW Pollution Prevention Guidelines (PPGs; see
paragraph 5.2.66) and significantly reduce the likelihood and magnitude of an
accidental pollution incident occurring (see Chapter 16: Road Drainage and the
Water Environment, of the ES).

The sensitivity of migratory fish species will vary depending on a range of factors
including the pollutant, the species affected and life stage involved with fish eggs
and larvae likely to be particularly sensitive (Westernhagen, 1988). As only adult
and juvenile migratory fish species are likely to be in the vicinity of the
construction works for the River Usk crossing, and in most cases only transiting
during this time, they are less likely to be affected by marine pollution due to their
increased mobility.

In the unlikely event of a spill occurring (noting that best practice measures will
minimise the likelihood and magnitude of such a spill), contaminants would be
rapidly dispersed on the surface by the tidal/river streams and would be subject
to large dilution, such that effects on migratory fish are likely to be limited.

Potential effects of run-off from the construction area resulting in particulate
pollution of watercourses.

Excessive fine sediment, in suspension or deposited, can have damaging
impacts on all life stages of fish. As with effects associated with contamination
and pollutants, the effects of particulate matter pollution (i.e., increased
suspended solid concentrations), as a result of run-off from construction areas
near the River Usk and River Ebbw, on migratory fish will vary depending on life
stage, time of year, size of fish, the composition of the particulates and the
availability of unaffected habitat (Bash et al., 2001). Suspended sediments are
not expected to be released during construction as all works within the River Usk
SAC will be undertaken outside the wetted channel. The only operations which
will occur within the River Usk SAC will be construction of the east pylon,
although since all works associated with this structure will be entirely enclosed
within a sheet piled coffer dam, it is not expected that sediments from these
construction operations will be discharged into the River Usk (see Appendix 3.1:
Buildability Report, to the ES).

Effects associated with particulates are especially damaging for fish eggs and
larvae/fry (Robertson et al., 2006) and therefore have implications for spawning
success for migratory fish species (although effects on spawning habitats are not
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expected). With respect to the adult life and juvenile stages transiting through the
estuaries of the River Usk and River Ebbw, it is known that fish exhibit avoidance
reactions and move away from the vicinity of adverse sediment conditions if
refuge conditions are present (Sigler et al., 1984; Bash et al., 2001) and could
therefore potentially move to avoid any unfavourable discharges of particulate
matter (Robertson et al., 2006). High exposure rates to sediment loads may halt
fish migration, particularly upstream, although it should also be noted that the
Regulation 33 advice for the Severn Estuary SAC, SPA and Ramsar, which
should also apply to the River Usk at the point where the M4CaN crosses it,
states that "Given the extremely high background levels of turbidity, it is unlikely
that any changes in turbidity will have any significant impact on shad and lamprey
while in estuarine waters".

Effects of particulate matter on migratory fish are expected to be of a highly short
term and temporary nature as these species transit through the estuaries of the
River Usk and River Ebbw. Suspended matter from the M4CaN, should these be
released at all, would also likely be rapidly dispersed and effects on migratory fish
are expected to be limited.

In addition to the measures designed in to the M4CaN Scheme, a Surface Water
Management Plan (SWMP) will be developed and implemented to consider all
drainage required during the construction phase. This will reference all industry
and regulatory pollution prevention guidelines (see paragraph 5.2.66 and Chapter
16: Drainage and the Water Environment). The SWMP will consider all
construction related discharges into all waterbodies, including the River Usk,
River Ebbw and Gwent Levels, to ensure negative effects on water quality of
these features are minimised during construction.

Operation

Chapter 10 of the ES assesses the impacts of releases of pollutants during the
operational phase of the M4CaN leading to water quality changes and potential
physiological/behavioural/barrier effects. These include pollution from highway
drainage during normal operation of the M4CaN and potential pollution events
resulting from collisions or other traffic incidents on the M4CaN (Chapter 10,
Section 10.9).

Effects of highway drainage

Contaminants, including fuel and oils as well as particulate matter (i.e. silts)
associated with routine road run-off have the potential to impact migratory fish,
should these substances enter the River Usk or River Ebbw through the highway
drainage system, during the operation of the Scheme. The incorporation of an
emergency treatment lagoon into the drainage system for discharges into the
River Usk and oil separators for discharges into the River Ebbw will ensure that
the water discharged to these rivers will contain minimal silt and contaminants.
The final design of the Scheme drainage is intended to prevent any significant
discharges of road run-off or other materials into the rivers.

As described in Chapter 16: Drainage and the Water Environment, all highway
drainage discharges will be immediately and rapidly diluted within the Rivers Usk
and Ebbw and will be dispersed away from the point of release. The sensitivity of
migratory fish to pollutants and suspended sediment is as described previously in
paragraphs 5.2.16 and 5.2.19.
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Potential for pollution events resulting from collisions/other traffic incidents on the
new road

Collisions or other traffic incidents may result in oil, fuel and/or chemical spills
which may impact migratory fish if they enter the River Usk or River Ebbw. As
described above (paragraph 5.2.23), the River Usk Crossing drainage system is
designed to ensure capture any fuel or other spillages occurring during operation
of the road should such incidents occur, such that discharges into the River Usk
will contain minimal contaminants. Chapter 16: Drainage and the Water
Environment, of the ES concluded that the risk associated with pollution impacts
from spillages would be mitigated to below 0.5% as prescribed by the DMRB and,
as such were not considered to be significant for both watercourses.

As described in Chapter 16: Drainage and the Water Environment, all highway
drainage discharges will be immediately and rapidly diluted within the Rivers Usk
and Ebbw and will be dispersed away from the point of release. The sensitivity of
migratory fish to pollutants, including oil and chemicals, is as described
previously in paragraph 5.2.16.

Effects of release of pollution during construction and operation of the M4CaN
(and other LSEs on these features) on the conservation objectives of the
migratory fish features of the River Usk are presented in 5.2.70.

Noise and vibration leading to disturbance/barrier effects to migratory fish

(construction)

Chapter 10 of the ES fully assesses the impacts of underwater noise and
vibration during construction of the M4CaN River Usk Crossing (see Chapter 10
of the ES, Section 10.8). No construction works associated with the River Usk
Crossing are planned for within the wetted channel of either the River Usk or the
River Ebbw, therefore, noise will not be generated as a result of piling directly
within the marine environment. There would however be the potential for noise
from the installation of piles on land on the banks of these rivers, and in the
immediate vicinity (i.e., within hundreds of metres) to transmit through the ground
to the water column of the estuarine environment. These pathways are less well
understood than those in which sound is generated directly into the water.
Furthermore, evidence that onshore piling may impact fish is limited. Therefore,
as a highly precautionary worst case scenario, the impact assessment in Chapter
10 of the ES (and presented here) was undertaken on the basis that the sound
generated will not be moderated by the ground conditions (i.e., as though the
piling were taking place in water).

Underwater noise levels associated with construction of the M4CaN
For the construction of the River Usk Crossing, piles would be required for:

e East and west pylon cofferdams;
o East and west pylons themselves;
¢ West and east approach viaducts; and

e River Ebbw Underbridge foundations.
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The process of installing these piles would have the potential to result in
underwater noise and vibration effects on migratory fish species, including
potential barrier effects to migration.

The main construction operations which have the potential to result in underwater
noise related behavioural effects on migratory fish species relate to the
construction of the east and west pylons for the River Usk Crossing cable stayed
bridge. Vibropiling will be used to install a coffer dam for the east pylon in coastal
saltmarsh on the east bank of the River Usk (outside the wetted channel) and the
west pylon. This will be undertaken over a period of 18 days for each coffer dam,
although vibropiling will only occur intermittently during this period. Construction
of the east and west pylons for the River Usk Crossing cable stayed bridge will
require installation of 26 x 2.1 m piles via a combination of vibropiling (for the
insertion of the temporary casings) followed by boring/drilling used to excavate
the contents of the temporary casings.

Vibropiling of temporary casings is likely to take approximately 15 — 20 minutes
(and similar during subsequent casing extraction). For all piling works associated
with the east and west pylons, noise and vibration associated with these activities
would represent intermittent occurrences over five months within a single year
(currently planned for 2018). It is anticipated that approximately 3 piles would be
installed per week for the east and west pylons, with vibropiling of pile casings
representing only 1-2 hours during that period (i.e. 15-20 minutes per casing).
While bore piling within the casings would be expected to be of longer duration,
noise levels associated with this activity are expected to be considerably lower
than those for vibropiling (see paragraph 5.2.36). Piling would primarily take
place during daylight hours, although some piling operations may occur after dark
(i.e. 10 hour working days, so potential for piling to occur after dusk during winter
months). Therefore, noise and vibration effects associated with vibropiling would
be generated for approximately 35 hours over the five month pylon installation
period, equating to <1% of this 5 month period.

The installation of piles for the west and east approach viaducts would also have
the potential to result in underwater sound and vibration effects on migratory fish
species, although this installation activity would occur outside the channels of the
River Usk or River Ebbw and would therefore be expected to result in lower noise
levels. As above for the cable stayed bridge pylons, all viaduct piles would be
installed via a combination of vibropiling (for the insertion of the temporary
casings) followed by boring/drilling used to excavate the contents of the
temporary casings. Piling operations for these elements of the Scheme would
represent intermittent occurrences over two years as follows: for the west
approach viaduct 212 piles would be installed over up to 6; and for the east
approach viaduct 283 piles would be installed over up to 6 months. Assuming
that each casing will be installed using vibropiling, with each casing taking
approximately 15-20 minutes to install, it is expected that the total duration of
vibropiling for the east and west approach viaducts will be up to 200 hours over
this 2 year period. As described above, piling will take place primarily during
daylight hours.

For the River Ebbw Underbridge, bored in-situ reinforced concrete piles would be
installed for the pylons and abutments, and temporary sheet piling would be
installed using a viborohammer for the associated pilecaps. These works would
comprise the installation of 200 bored piles, with 4 piles installed per day.
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As part of the project design, a variable moment, frequency vibrator, has been
selected to drive the piles for the cofferdam and the pile casings. This type of
vibrator has an advantage over a fixed moment unit in that no low frequency
vibrations are generated at any time during the work cycle. Vibropiling generates
continuous broadband sound; the Compendium of Pile Driving Sound Data
(CPSD) (Illlinworth and Rodkin, 2007) reports on sound levels measured during
vibratory driven sheet piling (such as would be used for the cofferdams), for a
port project in water approximately 12 to 14 m deep, as approximately 173 dB
rrm.s re yPa m at frequencies of 400 to 2,500 Hz. Although considerable
variation is likely based on location and equipment used, on this basis,
construction of the cofferdams using vibropiling may not generate r.m.s
underwater sound levels significantly greater in magnitude than an individual
small watercraft, although it should be noted that the overall duration would be
longer in any given day. This is supported by noise monitoring during vibropiling
at Red Funnel’'s Southampton Terminal in Southampton Water, where source
levels of the vibrohammer could not be discerned from the background level of
vessel noise (approximately 150 dB re 1 yuPa) in the area (Nedwell et al., 2003).

Bored foundation piling is considered unlikely to generate significant underwater
sound levels. Although measurements for bored piling are not reported in the
CPSD, the 'Review of Existing Data on Underwater Sounds Produced by the Oil
and Gas Industry’ (REDUSPOG; Wyatt, 2008) provides received sound levels
from an oil and gas exploratory drilling ship in water 110 m deep, which may be
considered to be an over-estimate of sound emissions for a land-based bored
piling site. These data indicate source levels could be in the order of 141 dB
r.m.s re 1 yPa m, which may generate received levels below ambient levels in
the river; even at short distances.

In summary, piling installation works would be primarily undertaken during
daytime working hours and vibropiling would represent short term, intermittent
occurrences over the construction phase. Although bore piling would be of longer
duration, noise levels associated with bore piling are expected to be below
ambient levels, even using the highly precautionary assumption of piling in water.

As stated in paragraph 5.2.28 above, the pathways by which noise generated on
land may transmit through the ground into the water column are poorly
understood and therefore a highly precautionary approach has been adopted for
the assessment, drawing on data from similar pilling undertaken in water.
However, in order to validate the predictions made with regard to attenuation of
underwater noise levels through the ground into the water column, test piles will
be installed in advance of the working piles, during which time a programme of
underwater noise and vibration monitoring will be carried to quantify the noise
transmitted through the ground to the water's edge and at a number of locations
across the channel of the River Usk (see Section 6).

Sensitivity of migratory fish to underwater noise

All five migratory fish species listed as features of the River Usk SAC (twaite and
allis shad, Atlantic salmon, sea and river lamprey), have the potential to be
impacted by all piling related noise during construction (noting the highly
precautionary assumptions within the assessment; paragraph 5.2.28).

The impacts of noise on fish can broadly be split into lethal and physical injury,
auditory injury and behavioural response. Hearing loss can be permanent or
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comprise a temporary reduction in hearing sensitivity (i.e., temporary threshold
shift (TTS)). Permanent hearing loss may be mitigated by the addition over time
of new hair cells and for TTS, normal hearing often returns after cessation of the
sound causing the TTS. At sound levels lower than those that may cause
physical injury or mortality, noise may cause behavioural effects on a species, for
example, avoidance of an area or changes in swimming speed (Mueller-Blenke,
2010). This may be significant if it causes, for example, a migratory species to be
delayed or diverted from their course, although it should be noted that any
potential behavioural effects on fish species is likely to depend on a range of
factors including the type of fish (discussed further below), its sex, age and
condition as well as other stressors which the fish may have been exposed to.
The response of the fish will also depend on the reasons or drivers for being in
the area, with spawning migration likely to be a strong motivation for the species
being considered.

Most fish species are capable of hearing within a frequency range of 50 Hz up to
500 to 1,500 Hz. A smaller number of species can detect sounds to over 3 kHz
while a very few species (notably clupeids) can detect sounds to well over
100 kHz (Popper and Hastings, 2009). Fish can be grouped into the following
categories based on the presence or absence of a swim bladder and on the
potential for that swim bladder to improve the hearing sensitivity and range of
hearing (Popper et al., 2014):

e Fishes with no swim bladder or other gas chamber (e.g., lampreys,
elasmobranchs, dab and other flatfish). These species are less susceptible
to barotrauma and only detect particle motion, not sound pressure. However,
some barotrauma may result from exposure to sound pressure;

e Fishes with swim bladders in which hearing does not involve the swim
bladder or other gas volume (e.g., Atlantic salmon). These species are
susceptible to barotrauma although hearing only involves particle motion, not
sound pressure; and

e Fishes in which hearing involves a swim bladder or other gas volume (e.g.,
Atlantic cod, herring and relatives). These species are susceptible to
barotrauma and detect sound pressure as well as particle motion

As discussed in paragraph 5.2.35, most acoustic energy from vibropiling is
emitted at frequencies of 400-2,500 Hz producing an effectively continuous
sound (rather than impulsive as generated during impact piling for example); the
sensitivity of fish species to higher frequencies is not therefore likely to be as
relevant to the impact assessment as sensitivity to mid frequency ranges (i.e.
<1,500 Hz).

The migratory fish species/life stages with the greatest sensitivity to underwater
noise are adult twaite shad and adult allis shad (both species are fish in which the
swim bladder is involved in hearing) during their upstream migrations in March to
June (see Table 5.1), and juvenile Atlantic salmon (fish with swim bladders in
which hearing does not involve the swim bladder) during their downstream
migration in April to June. This migration of Atlantic salmon smolts into the marine
environment is thought to be a particularly critical stage in the life cycle of
salmon, as they are vulnerable to marine predators and changes to
environmental conditions which may affect food availability (Potter and Dare,
1993). Atlantic salmon post smolts also make limited use of estuarine
environments as they migrate to offshore feeding grounds (Malcolm et al., 2010).
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Although these species are present in the estuary at other life stages (e.g.
juvenile shad migrating downstream and adult Atlantic salmon), the
aforementioned life stages are considered to be the most sensitive to potential
barrier effects/disruption to migration as a result of noise and vibration. Adult
Atlantic salmon and juvenile shad have less restricted upstream and downstream
migration periods than the aforementioned life history stages. In addition, juvenile
shad are known to use estuaries (e.g. the lower River Usk and Severn Estuary)
as nursery habitats (OSPAR Commission, 2009). The implication of any potential
short term disruption of downstream juvenile shad migration at the M4CaN Usk
crossing would therefore be less significant than disruption to downstream
migration of Atlantic salmon smolts, which make little use of estuarine
environments when migrating to offshore feeding grounds. Atlantic salmon
undertaking upstream migration, sea lamprey (upstream and downstream
migration) and river lamprey (all life history stages) and allis and twaite shad
(juvenile downstream migration and feeding), also have reduced sensitivity
(although it should be noted that these species are still considered to be sensitive
at these life stages).

The period of highest sensitivity for underwater noise related impacts on
migratory fish in the River Usk is considered to be March to June (inclusive; see
Table 5.1). Therefore, although the source levels associated with the vibropiling
and bore piling are anticipated to be low, based on a precautionary approach,
piling works undertaken during this period the east and west pylons (and
associated cofferdams) either side of the River Usk would represent a risk to key
migratory species. Due to the uncertainty in the levels of noise likely to be
produced, the potential risk posed by other piling activities (e.g., installation of
some of the viaduct piles) would be determined following the test pile and
associated noise monitoring, in consultation with NRW.

This assessment has been based on the interim sound exposure guidelines for
continuous sounds proposed by Popper et al. (2014) using current information.
In some cases, such as for recoverable injury and TTS in fish possessing swim
bladders involved in hearing, numerical guidelines are provided. In most
instances, numerical guidelines do not exist because of lack of data and
therefore the relative likelihood of effects occurring for three distances from the
source - near (i.e., tens of metres), intermediate (i.e., hundreds of metres), and
far (i.e., thousands of metres) - were assessed in Popper et al. (2014). For the
purposes of this assessment, the near field can be assumed to be those piles
associated with the east pylon on the bank of the River Usk, whereas the
intermediate field can be assumed to include the remaining piles required for the
River Usk Crossing (i.e., piles associated with the east and west approach
viaducts and the east and west abutments).

On the basis of the Popper et al. (2014) guidelines, together with the magnitude
of the noise likely to be generated as a result of vibro and bore piling, the risk to
all fish, including migratory fish, from mortality and potential mortal injury as a
result of the continuous sound produced by the vibratory piling, even in close
proximity to the source (i.e., tens of metres) is considered to be low.

According to the relative likelihood of behavioural effects occurring, as proposed
by Popper et al. (2014), the risk of twaite and allis shad experiencing behavioural
effects in the near field (i.e., vibropiling for the east pylon and cofferdam) is high
and for Atlantic salmon is moderate. It should be stressed however, that the
duration of this piling will be short term and intermittent (i.e. 15-20 minutes
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vibropiling per pile casing) over the entire construction phase and therefore
although short term effects may occur, piling is not predicted to represent a
barrier to migration in the medium to long term. During vibropiling at Red Funnel’s
Southampton Terminal in Southampton Water, monitoring of caged trout revealed
no evidence that trout reacted to vibropiling even at a close range of less than
50 m. It should be noted however that trout are expected to be less sensitive to
piling than salmon (Nedwell et al., 2003).

Sea lamprey have been reported to respond to low frequencies (20-100 Hz)
(Lenhardt and Sismour, 1995), though it has been suggested that sound may not
be relevant to lamprey species at all (Popper, 2005). Therefore, although
uncertain, the sensitivity of lamprey species to underwater noise and vibration is
likely to be less than that for shad and Atlantic salmon.

Newport is a key port for freight and in during 2013, a total of 806 ships were
received at Newport, the majority of which (84%) were cargo (DfT, 2015). As the
noise likely to arise from the vibropiling is predicted to be of a similar nature to
that of a small work boat and noise associated with larger cargo vessels will be
higher (Wyatt, 2008), then some habituation to noise may be anticipated for the
fish assemblage in the area. However, this may not be true of migratory species
and furthermore the sound levels generated by the piling for the M4CaN, albeit
intermittent, may be of greater occurrence than those associated with vessel
traffic.

Summary of effects of noise

Based on the information provided above (and in Chapter 10 of the ES), effects
on river and sea lamprey are considered to be limited. This is on the basis that
the hearing frequencies for sea and river lamprey are unlikely to overlap with
those generated by the proposed piling activities.

With respect to allis and twaite shad and Atlantic salmon, the noise levels
produced within the water column are likely to be low and piling operations will be
intermittent occurrences during the construction phase. However, since the
pathways by which noise generated on land may transmit through the ground to
the water column are not well understood, a highly precautionary approach has
been made to the assessment (i.e. assuming that piling noise will be introduced
directly into the marine environment; see paragraph 5.2.28). Mitigation has been
proposed to reduce the risk of behavioural effects on these species/life history
stages (see paragraph 5.2.68 and Chapter 10 of the ES, Section 10.9). The key
mitigation measure is to ensure piling to install the cofferdam and pylon piles for
the east and west pylons will be scheduled to avoid the period of highest
sensitivity of migratory fish to underwater noise in the River Usk, which has been
identified as March to June (inclusive).

In order to determine the noise levels associated with construction related piling,
validating the predictions made within this assessment, underwater noise
monitoring will be undertaken during installation of test piles on the east bank of
the River Usk. Confirmation as to the requirement to include other piles (e.g.,
those for some of the viaduct piles) within this seasonal restriction will be
determined following the test pile and associated noise monitoring, in
consultation with NRW.
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The implementation of a seasonal restriction on piling activities for the east and
west pylons, as detailed in paragraph 5.2.68, will ensure the avoidance of any
behavioural effects, including potential disruption of migration or barrier effects,
on allis and twaite shad during their spawning migration and Atlantic salmon
smolts during their seaward migration. This restriction will also reduce effects on
juvenile allis and twaite shad during their downstream migration and adult Atlantic
salmon during their spawning migration, as the migration periods for these life
history stages also coincide with the seasonal restriction. In addition, the
designed in measures to reduce the duration of piling (i.e. piling primarily daylight
hours and short term duration of vibropiling) will ensure that piling during the
construction phase is an intermittent occurrence and will not represent a barrier
to migration in the medium or long term (should any barrier effects occur at all).

Effects of noise during construction (and other LSEs on these features) on the
conservation objectives of the migratory fish features of the River Usk are
presented in 5.2.70.

M4CaN bridge lighting shining on water causing behavioural/barrier effects
(construction and operation)

Chapter 10 of the ES fully assesses the impacts of artificial lighting on fish
migration through the River Usk during the construction phase (Section 10.8) and
the operational phase (Section 10.9).

Construction

As detailed in Chapter 10 of the ES, artificial lighting will be used during the
construction phase both to illuminate required works, as necessary, and to mark
structures for public safety, with potential for light spillage onto the River Usk and
River Ebbw during construction. This may have effects on fish behaviour,
including disruption or disorientation during migration and potential barrier effects.

In the absence of light, migratory fish, such as salmonids, travel quickly through
large rivers (Dkland et al., 2001) that are more likely to have sub-optimal
temperatures or increased pollutants, but the disorientation caused by urban
lights could increase the time these fish spend in polluted environments and, as a
result, increase their risk of mortality (McCormick et al., 1998). In salmonids, the
downstream smolt migration usually takes place during the night, which is likely
to be an anti-predator tactic (Riley et al., 2002). The dispersal of fry has however
shown to be both delayed and disrupted by 12 lux intensity street lamps (Riley et
al., 2013) and similarly at lower intensity light levels of 1 to 8 lux (Riley et al.,
2015).

The area in the vicinity of the River Usk crossing currently includes industrial
docklands and Newport city centre and therefore it can be assumed there is a
degree of existing light spill into the River Usk and River Ebbw, however due to
the sensitivity of the migratory fish features of the River Usk during their migratory
period, there is potential for disruption to migration.

As detailed in paragraph 5.2.69 below, as part of the CEMP, lighting required
during the construction of the Scheme will be designed and located to ensure
that the required areas are precisely lit with minimal light spill to watercourses
including the Rivers Usk and Ebbw, as well as reens and ditches (further
discussed with respect to the Severn Estuary Ramsar in Section 5.4).
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The careful design and siting of construction lighting, and additional mitigation to
avoid directly illuminating the waters of the River Usk and the River Ebbw, would
reduce the potential for adverse behavioural effects to migratory fish species
during the construction phase.

Operation

As detailed in paragraph 2.8.1 of this document and Chapter 2: Scheme
Description of the ES, lighting is proposed on the approaches to the Docks Ways
Junction and over the full extent of the River Usk Crossing. The use of LED
luminaires is anticipated and these would be designed to ensure light spillage is
minimised, particularly over the River Usk SAC. The minimum clearance between
the mean high water level and the centre of the Usk crossing bridge will be 32 m
at the centre of the span, with lighting columns a further 12 m above the deck
level.

As discussed in paragraph 5.2.58 above, artificial lighting has the potential to
disorient migrating fish and create a barrier to migration. This may be of
particular relevance for the downstream migration of salmonids which is known to
occur primarily at night.

The careful design and siting of lighting on the River Usk Crossing to ensure the
channel and banks of the River Usk and the River Ebbw are not directly
illuminated would reduce the potential for adverse behavioural effects to
migratory fish during operation of the Scheme.

Effects of light during construction and operation of the M4CaN (and other LSEs
on these features) on the conservation objectives of the migratory fish features of
the River Usk are presented in 5.2.70.

Mitigation Measures to be implemented

The following mitigation measures will be implemented as part of the M4CaN
project to ensure the project does not have the potential to adversely affect the
conservation objectives effects of the migratory fish features of the River Usk
SAC. These measures are either embedded, i.e. designed into the M4CaN
Scheme, or additional, i.e. where these have been required to ensure avoidance
of adverse effects (see Chapter 10, Section 10.5 for further detail on embedded
and additional measures). These measures (both embedded and additional) are
considered with the supporting information in the preceding paragraphs, in the
context of the conservation objectives for the River Usk SAC in paragraph 5.2.70
et seq.

Water Quality

¢ Implementation of appropriate measures within the CEMP, specifically the
Surface Water Management Plan and Pollution Prevention Plan which will
detail measures to reduce any potential increases of sediment and/or prevent
the release of any contaminants into the River Usk.

e Pollution Prevention Plan will follow best practice guidance and NRW
Pollution Prevention Guidelines (PPGs) when working near watercourses
including:

e PPG1 General Guide to the Prevention of Pollution.
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e PPG2 Above ground oil storage tanks
e PPG5 Works and Maintenance in or near water.
e PPG6 Working Construction and Demolition Sites.

Specific measures within the Pollution Prevention Plan will be in accordance
with Ciria Technical Note C648 (Control of water pollution from linear
construction projects) and will include:

e General good practice with regard to storage of pollutants.

e Appointment of an environmental manager whose responsibility will be to
ensure that pollution control is managed and a construction Project
Manager who will ensure correct procedures are followed.

e Emergency procedures for spill events, including training of construction
staff.

e Training and auditing of all staff and contractors to respond appropriately
to pollution events.

e Implementation of pollution incident control procedures, including fuel
spills, chemical spills, deployment of oil booms, filtration systems
including straw bales and silt traps.

The Surface Water Management Plan (SWMP) would consider all drainage
required during the construction phase and will reference all industry and
regulatory pollution prevention guidelines (see Chapter 16: Drainage and the
Water Environment). The SWMP would describe the design of each element
of surface water management system required to manage surface water run-
off during construction and potential risks to surface waters. This would
include consideration of temporary storage and settlement requirements to
manage sediment load of waters, by capturing surface runoff and conveying
these to these temporary treatment areas. The SWMP would define the water
quality criteria to ensure any discharge to receiving water courses meats
regulatory requirements. The SWMP would also define an appropriate
monitoring regime to ensure water quality will be protected to the satisfaction
of the regulatory authorities. The SWMP would consider discharges to the
Gwent Levels, inland water courses and tidal water bodies as required (see
Section 6 for details of monitoring). Should settlement not be sufficient to
meet standards for discharge, flocculation will be considered and potentially
off site disposal.

5.2.68 Noise and Vibration

The main measure will be the creation of a single span bridge over the River
Usk, with no support structures or construction activities within the main
channel or wetted area.

Works required for the east and west pylons, located closest to the River Usk
will be scheduled to avoid the period of highest sensitivity for migratory fish
species listed as features of the River Usk SAC, which has been identified as
March to June inclusive. Confirmation as to the requirement to include other
piles (e.g. those for some of the viaduct piles) within this seasonal restriction
will be determined following test pile installation and associated underwater
noise monitoring, in consultation with NRW.

5.2.69 Lighting
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e Lighting required during the construction of the Scheme will be inward facing
at all construction compounds and located to ensure that the required areas
are precisely lit with minimal light spill to watercourses including the Rivers
Usk and Ebbw as well as reens and ditches. Details of the implementation of
these measures will be presented in the CEMP.

e Lighting of the operational M4CaN is described in Section 2.8 and Chapter 2
of the ES. Implementation of an effective lighting strategy for the operational
M4CaN, alongside consultation with NRW and this will include directional
lighting to minimise spillage onto the River Usk and other watercourses (e.qg.
River Ebbw and reens and ditches of the Gwent Levels).

e Luminaires would be designed to emit no light above the horizontal level. LED
luminaires are anticipated, as these can be aimed more precisely, reducing
light spill.

e Warm white LEDs would be favoured where practicable.

Effects of M4CaN on Conservation Objectives for migratory fish

Adverse effects (including barrier effects) on the qualifying migratory fish species
of the River Usk SAC are not predicted to occur as a result the M4CaN during
construction or operation. Potential effects on the relevant conservation
objectives (as presented in paragraph 5.2.12) are discussed in turn below,
including consideration of whether the Scheme has the potential: to interrupt
progress or cause delays towards achieving these conservation objectives; to
disrupt the factors which help maintain favourable condition; and/or to interfere
with the balance, distribution and density of key indicator species of favourable
condition of the River Usk SAC.

The conservation objectives for the River Usk watercourse must be met. This
includes the sufficiency of the ecological status of the water environment to
maintain a stable or increasing population of each feature/species, with elements
of water quantity, quality, physical habitat and community composition and
structure.

e The conservation objectives for the River Usk water course (including
sufficiency of the ecological status of the water environment, with elements of
water quantity, quality, physical habitat and community composition and
structure) will not be affected by discharges from the M4CaN due to the low
levels of any potential contaminants and suspended sediments (should these
be released at all) to be discharged into the River Usk and River Ebbw and
the high dilution from the point of discharge.

e This conservation objective will not be affected by lighting of the M4CaN or
construction-related underwater noise associated with the M4CaN Scheme.

The population of the features in the SAC is stable or increasing over the long
term.

e The ability of the population of the features in the SAC to be stable or
increasing over the long term will not be affected by release of pollutants from
the M4CaN as discharges will not affect fish physiologically or behaviourally
(i.e. including migration behaviour) and therefore will not negatively affect the
population.
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The ability of the populations to be stable or increasing over the long term will
not be affected by underwater noise associated with construction of the
M4CaN, as delays, interruption or disruption to migration are not predicted to
occur due to the low noise levels predicted, the intermittent and short term
duration of construction noise and the precautionary mitigation to be
implemented, avoiding piling during the most sensitive migration periods.

The ability of the populations to be stable or increasing over the long term will
not be affected by lighting of the M4CaN, due to implementation of
appropriate measures during construction and operation to minimise spillage
onto the River Usk and River Ebbw, avoiding any disruption to migratory
behaviour.

The natural range of the feature in the SAC is neither being reduced nor is likely
to be reduced for the foreseeable future. The natural range is taken to mean
those reaches where predominantly suitable habitat for each life stage exists over
the long term. Suitable habitat is defined in terms of near-natural hydrological and
geomorphological processes and forms.

The natural range of the qualifying migratory fish features of the SAC will
neither be reduced nor be likely to be reduced for the foreseeable future as a
result of release of pollutants of the M4CaN. This is due to the absence of
any behavioural effects (including migration) from released pollutants.

The natural range of the qualifying migratory fish features of the SAC will
neither be reduced nor be likely to be reduced for the foreseeable future as a
result of underwater noise of the M4CaN, due to the precautionary avoidance
of key migration periods and to the short term, intermittent and highly
localised behavioural effects on the relevant species affected outside the key
migration period (should these occur at all).

The natural range of the qualifying migratory fish features of the SAC will
neither be reduced nor be likely to be reduced for the foreseeable future as a
result of lighting of the M4CaN, as the careful design and siting of lighting
during construction and operation will avoid any disruption to migratory
behaviour.

There is, and will probably continue to be, a sufficiently large habitat to maintain
the feature’s population in the SAC on a long term basis.

Release of pollutants from the M4CaN into the River Usk will not affect
habitats used by migratory fish species (i.e. those used for feeding, breeding
or migration) due to the low levels of any potential contaminants to be
discharged into the River Usk and River Ebbw, and the high dilution from the
point of discharge. Therefore, the extent of habitats required to maintain the
migratory fish species' populations in the SAC on a long term basis will not be
affected.

Underwater noise associated with construction of the M4CaN will not affect
the extent of habitats required to maintain the features' populations in the
SAC in the long term.

Lighting of the M4CaN will not affect the extent of habitats required to
maintain the feature's population in the SAC on a long term basis.
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In-combination Assessment

5.2.71 The plans and projects considered within this in-combination assessment are
presented within Section 4.2. As detailed in Section 4.2, the outline nature of the
plans and the high level of the plan level assessments (i.e. due to insufficient
detail on projects) mean that it is difficult to undertake an in-combination
assessment with these plans and the M4CaN. The plan-level HRAs concluded
that the plans will not have an adverse effect on conservation objectives of the
migratory fish features of the River Usk SAC, particularly when the appropriate
avoidance and mitigation measures identified in the plan-level HRAs are
implemented.

5.2.72 It should also be noted that when the projects under these plans come forward,
these will need to undertake specific, detailed assessments on the potential
effects on European sites and include the M4CaN project (if relevant) as part of
their in-combination assessment. This was the case for the two residential
developments discussed in paragraph 4.2.8 which, along with a number of wind
turbine projects listed in Table 4.3 and the two flood defence schemes within the
River Usk (see paragraph 4.2.9), had the potential to have LSEs on migratory fish
features of the River Usk SAC (i.e. effects of noise or water quality). However,
with appropriate mitigation measures of a similar nature to those detailed above
for the M4CaN, LSEs or adverse effects on integrity of these features of the SAC
not predicted to occur.

5.2.73 As detailed in paragraph 4.2.5, the Cardiff and Newport Tidal Lagoon projects
also have the potential to affect migratory fish species listed as features of the
River Usk SAC (and Severn Estuary SAC and Ramsar). Effects may include
disruption to migration through construction noise or changes in the
hydrodynamic regime of the Severn Estuary and River Usk. Due to the early
nature of the development plans for these projects, however, it is not possible to
undertake an in-combination assessment of these projects with the M4CaN.

European Otter
5.2.74 Potential for Likely Significant Effects on European otter include:

e Habitat loss/fragmentation, if potential otter habitats (i.e. resting areas,
foraging sites and commuting routes) are present along or in the vicinity of
the M4CaN route (construction);

e Physical presence of structures and M4CaN leading to displacement/barrier
effects and a temporary restriction in movement (construction and operation);

e Risk of injury/becoming trapped in excavations during construction and
potential vehicle collision effects (construction and operation);

e Release of pollutants into watercourses leading to water quality changes and
potential for physiological changes (e.g. toxicological) which in turn could
impact upon otters and/or their prey (construction and operation);

¢ Noise and vibration leading to disturbance/displacement and potential barrier
effects (construction and operation); and

e Visual and lighting leading to disturbance and barrier effects to movement
(construction and operation).
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Baseline

Otters were considered widespread throughout the UK up until the 1950s when
they underwent a rapid decline through to the 1970s. This was considered to
have largely been the result of the use of organochlorine pesticides, exacerbated
by hunting and habitat fragmentation. There has since been a significant
recovery in the number and range of otters in England and Wales and
environmental improvements attributed to this recovery have included a ban on
adverse pesticides and improvements in pollution control and water quality, which
in turn have benefitted fish prey.

The Third Report by the United Kingdom under Article 17 on the implementation
of the [Habitats] Directive from January 2007 to December 2012 reported the UK
wide population size to be an estimated maximum of 13,314.

In 2003, the Natura 2000 Standard Data Form for the River Usk SAC reported
the estimated size of the resident otter population to be between 11 and 50, or up
to 0.34% of the 2012 UK population.

Locally, otter numbers are believed to be increasing and populations are known
to utilise the Rivers Usk, Ebbw and Rhymney as well the reens of the Gwent
Levels Site of Special Scientific Interest (SSSI) and the Monmouthshire-Brecon
Canal (Newport Biodiversity Partnership, 2015).

Since 2000, otters have been known to inhabit most stretches of the River Usk
upstream of Newport, and several tributaries further upstream and north of
Newport, including the Honddu, Senni and Crai (Strachan 2015). The otter survey
of Wales completed between 2009 and 2010 as part of the national otter survey
(Strachan 2015) covered a total of 62 survey sites along the River Usk. Results of
the survey confirmed the presence of otters at 55 or 88.7% of the survey sites, an
increase of 7 sites or 8.7% since 2002. Currently there is no method of estimating
the density of an otter population based on the density of otter field signs
(Strachan 2015) and, therefore, an increase in the number of sites where otter
signs were recorded may not necessarily mean an increase in otter numbers;
however, the methodology of the survey was designed in order to detect trends in
relative abundance and results indicate a relative increase in the size of the otter
population in the River Usk SAC.

The ecology desk study undertaken in 2015 to inform the Environmental Impact
Assessment of the M4CaN Scheme (Appendix 10.17 of the ES) identified
numerous records for otters throughout the study area, which comprised the
M4CaN site and a 2 km wide surrounding buffer zone. The records focused
around the main rivers (River Usk, Ebbw River and River Rhymney) and were
scattered across the Gwent Levels.

In 2014, an otter survey was undertaken of the physical extents of the 2007/2008
Scheme, which overlaps the existing M4CaN Scheme, and a 500 m wide
surrounding buffer zone (Appendix 10.8 of the ES). Of the 1,442 waterbodies that
were included in the study area, otter field signs were located along 18 surveyed
waterbodies, or approximately 1 in 80 watercourses surveyed. Field signs
recorded included otter slides and footprints on the banks of waterbodies
adjacent to the River Usk. No other signs were recorded close to or along the
River Usk; however, changing water-levels along the river are likely to have
impacted upon on the durability of field signs such as footprints.
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In 2015, a further survey was undertaken of previously unsurveyed watercourses
within the boundaries of the M4CaN development site plus a 100 m wide
surrounding buffer zone (Appendix 10.25 of the ES). A total of 58 previously
unsurveyed waterbodies were inspected for signs of otter presence; however, no
field signs were located, despite there being an abundance of suitable habitat.

The relatively low number of waterbodies in which evidence of otter activity was
recorded in 2014 and 2015 surveys (Appendices 10.8 and 10.25 of the ES)
indicates that although otters are present, they are widely dispersed and at low
densities.

It should be noted that NRW has reported the presence of a potential otter holt
on the Docks Way Landfill site adjacent to the eastern bank of the River Ebbw.
Access to survey the area was not provided and so it was not possible to confirm
the presence or absence of this holt.

Potential Effects on the Conservation Objectives

The conservation objectives for the features of the River Usk SAC are provided in
Appendix C1, including the vision for European otter (i.e. that it is to be in a
favourable conservation status, where all the conditions detailed below are
satisfied). The favourable conservation status components for European otter in
the River Usk SAC are summarised below:

e The population of otters in the SAC is stable or increasing over the long term
and reflects the natural carrying capacity of the habitat within the SAC, as
determined by natural levels of prey abundance and associated territorial
behaviour.

e The natural range of otters in the SAC is neither being reduced nor is likely to
be reduced for the foreseeable future. The natural range is taken to mean
those reaches that are potentially suitable to form part of a breeding territory
and/or provide routes between breeding territories. The whole area of the
River Usk SAC is considered to form potentially suitable breeding habitat for
otters. No otter breeding site should be subject to a level of disturbance that
could have an adverse effect on breeding success. Where necessary,
potentially harmful levels of disturbance must be managed.

e The safe movement and dispersal of individuals around the SAC is facilitated
by the provision, where necessary, of suitable riparian habitat and
underpasses, ledges, fencing etc. at road bridges and other artificial barriers.

The following sections provide an assessment of the effects of the Scheme on
the conservation objectives above, with the assessment undertaken under
headings for the LSEs listed in paragraph 5.2.2. The assessments also consider
mitigation to be implemented as part of the project for otter (paragraph 5.2.123 et
seq.). The effects on conservation objectives for otters of the River Usk SAC (and
thereby potential for adverse effects on integrity of the feature) are then
considered for each conservation objective using the information presented within
the assessments below (see paragraph 5.2.130 et seq.). Effects on the integrity
of the River Usk SAC are considered in paragraph 5.2.136, with consideration of
effects on the conservation objectives of both migratory fish and otters.
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Land take - habitat loss/fragmentation of otter habitat (construction)

In order to construct the eastern pylon for the crossing of the River Usk, there
would be some land take along the margins of the river, which would reduce the
width of the corridor available for commuting otters. Therefore, the working area
would be reduced as much as practicable in order to minimise the land take.

The western pylon of the river bridge would be located on existing developed
land in the adjacent Alexandra Docks and, therefore, would be outside of the
river channel.

It is considered that otters from the River Usk SAC could also utilise habitat within
the adjacent Gwent Levels and, therefore, loss of habitat from the Gwent Levels
could impact upon individual otters from the SAC or individual otters that otters
from the SAC could interact with.

The total area of habitat within the Gwent Levels that is of potential value to otters
and would be lost to construction would include 2,568 m of reens and 9,136 m of
field ditches, 9.9 hectares of reed beds, 50.6 hectares of woodland and 38.7 km
of hedgerows. Post-construction habitat replacement would result in a medium to
long term increase in habitats of potential value to otters including reens, field
ditches, woodland, scrub and reed beds (as shown on the EMP, Figure 2.6 of the
ES and detailed in Section 10.5 of Chapter 10 of the ES.

Although the location of the potential otter holt on the Docks Way Landfill site,
adjacent to the eastern bank of the River Ebbw, is outside the River Usk SAC,
there is the potential that otters from the River Usk SAC could utilise this area of
land. However, due to the location of the M4CaN construction site, the Scheme
would not result in the loss of this habitat and, therefore, any holt that might be
present.

Physical presence - barrier to the movement of otters (construction and

operation)

The eastern pylon and associated construction areas would be located at the
eastern edge of the River Usk channel and would extend to the wetted channel
(Mean High Water Level). Although otters would be able to move along the river
channel below the Mean High Water Level, in order to minimise the impact of
potential disruption to movement and provide a passage for otter movement
above Mean High Water Level, an underpass would be constructed beneath the
access road to the construction compound that is located within the wetted
channel. The underpass would comprise a pipe of 900 mm diameter and
between 10 m and 60 m in length that would be laid straight so as to allow good
air flow and encourage use by otters, as recommended in the DMRB (Highways
Agency 2001a). In addition, the construction site boundary would be fenced with
mammal exclusion fencing suitable for otters (as described in Highways Agency
2001a) and the fence line would be located so as to direct otters into the 900 mm
tunnel.

This assessment has taken the precautionary approach of considering that otters
from the River Usk SAC could utilise the adjacent Gwent Levels; however, it
should be noted that this is very much a worst case scenario, as the River Usk
population is unlikely to use all of the area of the Levels that would be affected by
the Scheme.
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The construction and operational corridors of the Scheme could present a barrier
to the movement of some otters from the SAC across the Gwent Levels, and/or
affect the ability of otters from the Gwent Levels to interact with otters in the SAC.
Therefore, reens crossed by the M4CaN route would be retained and culverted
using box culverts. An adjacent dry culvert and/or purpose-built ledge would also
be provided for use in times of flood. In addition, dry mammal crossings/
underpasses would be constructed at other locations along the route of the new
road (as shown on the EMP (Figure 2.6, Volume 2, of the ES) and on Figure 2 of
this report, and as described in Chapter 2 of the ES).

In order to enable otters to continue to use the same watercourses that they were
recorded to be using in 2014, excluding the River Usk (i.e. as shown on Figure 2
of this report and at Appendix 10.8 of the ES), these would be retained and
culverted with box culverts or reen bridges, and adjacent dry tunnels/ledges for
use in times of flood, would be constructed for commuting otters to move along,
as detailed in Table 5.2 below.

Table 5.2: Culverts and Reen Bridges across Watercourses Known to be
Have Been Used by Otters

Ref Chainage | Name of Details
crossing,
Figure 2

SBR | 5,775 Percoed NMU | Proposed structure to carry the

0580 Bridge Newport/Cardiff cycle way over the
proposed new section of motorway.
Structure consists of multi-span steel
structure supported on bearings on
reinforced concrete piers. Length of spans
would vary between 12 m and 13 m.
Overall length of structure: 188 m.

SBR | N/A Percoed Reen | Proposed structure to carry the

0590 NMU Bridge Newport/Cardiff cycle way over Percoed
Reen. Structure consists of single span
steel and timber structure. Bridge would
have clear span of 11.6 m.

SMN | 7,750 Old Diary Structure carries realigned Old Dairy Reen.
0775 Reen Culvert New section of motorway would pass over
this structure. Single span pre-cast box
culvert section. Internal dimensions would
be 1.8 x 1.8 x 62 m.

SBR | 14,900 Monk’s Ditch Structure carries Monk’s Ditch. New section
1480 Bridge of motorway would pass over this structure.
Single span box culvert. Internal
dimensions 4.2 x 2.1 x 95 m.

SBR | N/A Middle Road Structure carries realigned Middle Road
1755 Reen Bridge Reen. The realigned North Row would pass
over this structure. Single span box culvert.
Internal dimensions 4.2 x 2.1 x 18 m.

SBR | N/A North Row Structure carries realigned Middle Road
1770 Middle Road Diversion Reen. The realigned North Row
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Ref Chainage | Name of Details

crossing,

Figure 2

Diversion would pass over this structure.
Reen Bridge Single span box culvert. Internal
dimensions 4.2 x 2.1 x 25 m.

SBR | 21,375 Mill Reen Proposed extension to existing culvert
2140 Culvert carrying Mill Reen. New section of
motorway would pass over this structure.
Existing structure is an in situ reinforced
concrete arch roof structure. Proposed
extension would be similar in form and
appearance. Proposed structure would
have a clear span of 6 m, a clear height of
4 m above the right of way and a length of
135 m.

The culverts, dry underpasses and mammal crossings would be constructed
early on during construction (see paragraph 2.3.1) so as to help minimise the
impact on aquatic species movement across site. Temporary pipes would be
installed within the existing reens and ditches early in the construction
programme to maintain connectivity of the watercourses and these would be
replaced by permanent culverts once the haul road has been constructed (as
described in Appendix 3.1 and Chapter 3 of the ES).

In order to help guide otters into culverts and dry mammal crossings, mammal
exclusion fencing suitable for otters would be installed around the construction
and operational boundaries of the M4CaN route and up to entrances to culverts,
underpasses and mammal crossings, in accordance with guidelines published by
the Design Manual for Roads and Bridges (DMRB) (Highways Agency 2001a).

Risk of injury on construction site/becoming trapped in excavations during
construction and potential collision effects (construction and operation)

Otters have often been recorded on construction sites during the daytime and,
therefore, taking into account the extent of the M4CaN construction corridor; the
nature of construction works, including major destructive works such as piling and
major excavations; and the amount, size and/or type of vehicles, machinery and
equipment that would be required, construction works could present a risk of
injury or fatality to any otters that might enter the site.

Although the River Usk SAC would be crossed by a bridge, there would be the
potential for otters to enter the construction corridor or new road either side of the
bridge. In addition, taking into account the fact that the M4CaN corridor would
cross ten watercourses where signs of otter activity were recorded in 2014
(Appendices 10.8 and 10.25 of the ES), the M4CaN corridor across the adjacent
Gwent Levels could present a risk of vehicle collision during construction or
operation.

Otter fatalities due to collisions with road vehicles are on the increase (Strachan
2015). A study by Philcox et al. (1999) reported a rapid increase in road deaths
since 1983. The study recorded a significant bias towards males (56%) and
highlighted a correlation with river flow or rainfall. The majority (67%) of fatalities
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were recorded within 100 m of fresh water or the coastline and 91% of accidents
were recorded where a road crossed a watercourse.

Although the continuing increase in the national otter population implies the
increase in road fatalities is not having a significant effect on national populations
(Chanin 2006), vehicle collisions in the River Usk SAC could have a significant
impact on the local population, depending on the number, sex, age and breeding
status of within the River Usk SAC.

Therefore, in order to minimise the potential for injury or fatality to otters, prior to
the commencement of construction, mammal exclusion fencing suitable for otters
would be installed around the boundaries of the construction site and new road.
Fencing would be installed in accordance with DMRB guidelines (Highways
Agency 2001a) so as to guide otters towards safe crossing points (i.e. box
culverts with adjacent dry culverts and dry underpasses).

In areas where mammal exclusion fencing is not installed, a means of escape
from larger excavations (i.e. greater than 0.5 m deep) would be provided as
necessary, such as the provision of a plank of wood against the walls of an
excavation to act as a ladder, or the profiling of at least one wall of an excavation
to provide a gentle slope that otters could use to walk out of the excavation.

As necessary, i.e. outside fenced areas, toxic or otherwise potentially damaging
stored materials or equipment would be secured against possible access by
otters.

Emergency procedures would also be set in place, which would be followed in
the event of locating a holt or resting place close to the construction site, or an
otter on site. Measures would be included in site inductions and/or toolbox talks.
Procedures would include the immediate halting of works in the area (e.g. within
30 - 100 m of any holt or resting place) until the ECoW has confirmed approval
for recommencement of works.

Release of pollutants leading to water quality changes/physiological effects which
in turn could affect prey populations (construction and operation)

Construction would result in the production of airborne and run-off pollutants, and
the installation of culverts and connection of new watercourses to existing
watercourses would result in direct physical disturbance of watercourses, which
in turn would result in an increase in sediment load and a potential associated
temporary reduction in water quality and flow. These impacts could affect both
the watercourses and potential otter prey that may be present.

Therefore, with regard to the handling and storage of potentially hazardous
liquids, response to spillages, provisions for surface water drainage (including
interception of oil and sediment) and dust control, construction would be
undertaken in accordance with the:

e Pollution Control and Prevention, Ground and Surface Water, Materials and
Site Waste Outline Management Plans;

¢ QOutline Construction Environmental Management Plan;
e Legislative requirements; and

o NRW best practice guidelines.
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Measures would include the appropriate locating of soil, equipment and vehicle
storage sites away from sensitive areas, including the River Usk and other main
watercourses and reens.

During the operational phase, surface water run-off from the new motorway
would be managed via grassed verge channels, Water Treatment Areas and reed
beds, in order to remove particulate and chemical pollutants before discharging in
to main reens. In addition, only materials with no significant potential for leaching
of contaminants would be used in the construction process (Chapter 16 of the
ES).

With the above pollutant management measures in place, Section 10.8 of
Chapter 10 of the ES concludes no adverse effect on water quality in the River
Usk SAC and across the Gwent Levels during construction or operation and,
therefore, no impact on otters, their population size and range, would be
expected.

Noise and vibration - disturbance and barrier effects (construction and operation)

Taking into account guidance published by Natural England and the Countryside
Council for Wales (now NRW) (2007) and provided in the DMRB (2001), a buffer
zone of approximately 70 m would be protected between the construction site
and any potential holt that might be located on the Docks Way Landfill site
throughout construction. The zone would exclude all contractors, construction
vehicles and machinery, and any construction related storage areas.

Where considered necessary by the ECoW and/or Site Manager, high visibility
fencing would be erected around the buffer zone so as to ensure contractors are
aware of their locations.

The requirement for protection of the Docks Way Landfill site from potential
disturbance would be included in any site induction and toolbox talks.

In addition, although otters have been observed on construction sites during the
daytime, further measures would be set in place to limit the potential impact of
noise during construction and operation would include:

e Measures to control noise and vibration during construction would be
included in the CEMP;

e Whenever practicable, construction would be limited to day time hours, when
typically otters are not moving around; and

e Use of silenced or quieter plant where available and turning off plant when
not in use.

As concluded at paragraph 5.2.28 et seq. and Section 5.3, underwater noise
associated with construction of the River Usk crossing will not have a significant
long term adverse effect on the fish population in the SAC, a source of food for
the SAC otter population.

Visual and lighting - disturbance and barrier effects (construction and operation)

Despite the fact otters are known to travel through built-up areas, lighting can
result in a disturbance impact on otters (Highways Agency 2001a).
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During the construction period, lighting would be provided as necessary during
normal working hours in the autumn and winter and for night time working. Night
working could be undertaken along the M4CaN route including in the River Usk
SAC. Security lighting would be provided at construction compounds on a 24
hour basis.

During the operational phase of the Scheme, lighting would be installed along
sections of the M4CaN route as shown on Figure 2.

As described in Chapter 2 of the ES, operational lighting would be installed at the
following locations:

e The approaches to and throughout the Castleton Interchange;

e The approaches to the Docks Way Junction and over the full extent of the
River Usk Crossing;

o The approaches to and throughout the Glan Llyn Junction and on the new link
road connecting the new section of motorway with the SAR and the SAR
junction and approaches; and

e The approaches to and throughout the Magor Interchange.

Lighting columns are anticipated to be aluminium and generally to be as
described below:

e 15 metres high along the mainline of the new section of motorway, mounted
in the verge in an opposite arrangement;

e 12 metres high along slip roads, mounted in a single sided arrangement; and

e 12 metres high on the River Usk Crossing.

In order to minimise the impact of light spill on otters: lighting for specific
construction tasks would be set at low level wherever practicable; inward facing
security lighting would be provided at construction compounds; construction and
operational light fittings would be kept to an absolute minimum up to a distance of
approximately 70 m to 100 m from holts or other identified resting places, and the
potential otter holt on the Docks Way Landfill site; and construction and
operational light fittings would be directed towards the road and away from other
habitats of potential value to otters including the River Usk, areas of woodland
and scrub along the banks of the River Usk and in the surrounding Gwent Levels,
and culverted reens and dry underpasses along the M4CaN route.

Where necessary, screen fencing would be installed around the works area
within 100 m of any holt that might be located so as to provide additional
protection against disturbance from movement.

Mitigation Measures to be implemented

The following mitigation measures will be implemented as part of the M4CaN
project to ensure the project does not have the potential to adversely affect the
conservation objectives effects of European otter of the River Usk SAC. These
measures are either embedded, i.e. designed into the M4CaN Scheme, or
additional, i.e. where these have been required to ensure avoidance of adverse
effects (see Chapter 10, Section 10.5 for further detail on embedded and
additional measures). These measures (both embedded and additional) are
considered with the supporting information in the preceding paragraphs, in the
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context of the conservation objectives for the River Usk SAC in paragraph
5.2.130 et seq.

5.2.124  Habitat Loss/Fragmentation (construction):

The works area within the boundary of the River Usk SAC would be kept to
the very minimum required.

Site inductions and toolbox talks would include all relevant measures required
to protect retained habitat of potential value to otters in the SAC, including the
retained habitat corridor along/alongside the channel of the River Usk.

An underpass would be installed under the works area on the eastern bank of
the River Usk, as described below (Physical presence).

All reens in the adjacent Gwent Levels that would be crossed by the new road
would be retained and culverted with box culverts, as described below
(Physical presence). Some realignment of reens may be required, which
would equate to approximately 2,568 m of in-filling. However, these would be
replaced by approximately 2,657 m of new reen.

Approximately 9,136 m of field ditches would be in-filled; however, these
would be replaced by approximately 9,771 m of new field ditches.

Post-construction habitat replacement would include 82.97 hectares of
woodland, 26.85 hectares of scrub and scrub with trees; and 9.9 hectares of
reed beds (as shown on Figure 2.6, Volume 2, of the ES and described in
Section 10.5 of Chapter 10 of the ES).

Retained habitat surrounding holts and other potential resting places would
be protected through works-free buffer zones, fenced as necessary (using
construction and/or mammal exclusion fencing).

5.2.125 Physical Presence - barrier to movement (construction and operation):

Implementation of appropriate measures within the CEMP (e.g. site
inductions and toolbox talks) would include all relevant measures required to
protect otters in the SAC.

A straight underpass/pipe of 900 mm diameter and between 10 m and 60 m
in length would be installed beneath the works area for the eastern pylon of
the new crossing of the River Usk and mammal exclusion fencing suitable for
otters (Highways Agency 2001a) would be installed around the works area in
order to guide any otters into the underpass, in order to retain an a
commuting route for otters along the eastern half of the river channel.

Reens would be retained and culverted with box culverts designed with
regard to guidelines published in Volume 10, Section 4 of the DMRB
(Highways Agency 2001a). Culverts would be 1800 mm in height by 1800
mm in width, or as otherwise required in response to findings of hydrological
analysis. A separate dry underpass would also be constructed within 50 m of
the culvert, at a high enough level so as to not be at risk of flooding.

Additional dry mammal crossings/underpasses within other parts of the
Gwent Levels (i.e. away from the River Usk but potentially within the
territories of otters associated with the SAC) would be constructed at
locations shown in EMP (Figure 2.6, Volume 2, of the ES). Designs would be
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developed with regard to guidelines published in the DMRB (Highways
Agency 2001a).

Mammal exclusion fencing suitable for otters would be installed around the
construction and operational sites in order to prevent access to working areas
and guide otters into culverts and mammal crossings. The fencing would be
installed in accordance with guidelines published in the DMRB (Highways
Agency 2001a), and under the supervision of the ECoW or an otherwise
appropriately experienced person so as to ensure no gaps that otters could
pass through. Should the ECoW not be present during installation, the ECoW
would survey the fence line post-installation so as to ensure ecological
requirements have been met.

5.2.126  Risk of injury on construction site/becoming trapped in excavations, vehicle
collision risk during construction and operation (construction and operation):

Mammal exclusion fencing suitable for otters would be installed around the
construction site and operational route as described above (paragraph
5.2.125) in order to exclude otters from the M4CaN corridor and guide them
towards safe crossing points.

Mammal exclusion fencing would be monitored during construction and
operation so as to ensure any necessary repairs are completed as soon as
practicable.

A means of escape from larger excavations (i.e. greater than 0.5 m deep)
would be provided as necessary, i.e. in areas where mammal exclusion
fencing could not be installed to exclude otters. Measures could include the
provision of a plank of wood against the walls of an excavation to act as a
ladder, or the profiling of at least one wall of an excavation to provide a gentle
slope that otters could use to walk out of the excavation.

If necessary (i.e. outside fenced areas), toxic or otherwise potentially
damaging stored materials or equipment would be secured against possible
access by otters.

An emergency procedure protocol to use in the event of encountering an otter
or potential otter rest/holt would be given to contractors. This would require:

e Immediate halting of works within 50 m of the resting place/holt or 100 m
for more significant disturbance works such as piling; and notification of
findings to the ECoW as soon as practicable, either directly or through the
Site Manager.

¢ An appropriately qualified and experienced ecologist (who could be the
ECoW) would attend the site as soon as practicable in order to confirm
reports of otter activity, and to assess the need for further surveys to
confirm the presence of otter holts/resting places and/or the need for a
development licence for otters to enable works to recommence.

e If an NRW licence for otters is required for works to continue, works within
50 m — 100 m of the holt/resting place would be halted, as described
above, until a licence has been granted. Once a licence has been
obtained, works in the area would then be completed in accordance with
the requirements of the licence.

e |If a dead or injured otter is located, the ECoW or appropriately
experienced ecologist instructed by the ECoW should determine the
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cause of death where possible (e.g. through speaking to site workers,
inspecting the body and/or investigating site conditions). If the death is
considered likely to be a result of construction, the ecologist would assess
the need for and ensure the implementation of further mitigation.

e A report of the findings of the site visit and implications for construction
would be produced by the ECoW and provided to the Developer and Site
Manager as soon as practicable and to NRW as required/requested.

e The ECoW would monitor the effectiveness of any new mitigation
measures so as to ensure any amendments or additional measures are
set in place as soon as practicable.

5.2.127  Water Quality (construction and operation)

Implementation of appropriate water protection measures within the CEMP
(see 5.2.67 for further detalils).

With regard to the handling and storage of potentially hazardous liquids,
response to spillages, provisions for surface water drainage (including
interception of oil and sediment) and dust control, in order to reduce the
likelihood and likely impact of pollutants, construction would be undertaken in
accordance with the:

e Pollution Control and Prevention, Ground and Surface Water
Management, Materials Management and Site Waste Management Plans;

e the CEMP;
e legislative requirements; and

e NRW best practice guidelines.

5.2.128 Noise and vibration - disturbance and barrier effects (construction and operation).
Although otters have been observed on construction sites during the daytime, the
following measures would be set in place so as to limit the potential disturbance
impact.

Measures to control noise and vibration during construction would be
included in the CEMP.

Whenever practicable, construction would be limited to day time hours, when
typically otters are not moving around.

Use of silenced or quieter plant where available and turning off plant when
not in use.

Should a (potential) holt or young be located during construction, works in the
vicinity (i.e. within at least 100 m of the holt, or as otherwise advised by the
ECoW) would be halted until the ECoW is able to confirm recommencement
of works would not create a significant disturbance to otters or cubs are
mobile enough to relocate with the mother. The exact size of buffer zones
would be determined by existing environmental conditions; thus, for example,
holts or resting places in relatively quiet, undisturbed locations would require
wider buffer zones than those located in more disturbed areas.

Should the above measures not be possible or practicable, a development
licence to disturb otters or pre-approval for (re)commencement of works
would be obtained from NRW.
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e Once construction has been completed, should an otter choose to breed in
the vicinity of the new road it would be considered that the noise and vibration
of the new road does not present a significant adverse deterrent and no
further mitigation measures would be set in place.

Visual and Lighting - disturbance and barrier effects (construction and operation):

e Lighting and light spill would be excluded from habitats of value to otters
including the River Usk and other watercourses, areas of woodland and
scrub, and from a 70 m to 100 m wide buffer zone surrounding any holts or
potential holts (including the potential holt on the Docks Way Landfill site) and
otter resting places.

e Inward facing security lighting would be provided at construction compounds.

Effects of M4CaN on Conservation Objectives

As described in paragraph 5.2.93, this assessment has taken a precautionary
approach by considering that otters associated with the River Usk SAC could
utilise a limited part of Gwent Levels that would be affected by the Scheme.
Taking this into account, along with the fact that mitigation measures that would
be set in place, adverse effects on otters from the River Usk SAC are not
predicted to occur as a result of the M4CaN during construction or operation.

Potential effects on the relevant conservation objectives (as presented in
paragraph 5.2.85) are discussed in turn below, including consideration of whether
the Scheme has the potential to interrupt progress or cause delays towards
achieving these conservation objectives, disrupt the factors which help maintain
favourable condition and interfere with the balance, distribution and density of
key indicator species of favourable condition of the River Usk SAC.

The population of otters in the SAC is stable or increasing over the long term and
reflects the natural carrying capacity of the habitat within the SAC, as determined
by natural levels of prey abundance and associated territorial behaviour.

e Otter prey abundance would not be adversely affected by potential pollutant
events (as described above and concluded for the assessment of effects on
migratory fish, paragraph 5.2.28 et seq. and Section 5.3). Mitigation
measures would help to ensure the protection of watercourses against any
significant effects of pollution during construction and throughout operation
and, therefore, the protection of potential otter prey within the River Usk and
adjacent watercourses.

e As concluded at paragraph 5.2.28 et seq. and Section 5.3, underwater noise
associated with construction of the River Usk crossing will not have a
significant long term adverse effect on the fish population in the SAC, a
source of food for the SAC otter population.

e Taking into account the limited habitat loss within the River Usk SAC that
would result due to construction, the installation of underpasses in order to
enable otters to continue to access the full length of the SAC as well as
adjacent habitat, and the commitment to replace habitats of potential value to
otters (paragraph 5.2.124), it is not expected that territories would be
significantly impacted upon in the long term.
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The natural range of otters in the SAC is neither being reduced nor is likely to be
reduced for the foreseeable future. The natural range is taken to mean those
reaches that are potentially suitable to form part of a breeding territory and/or
provide routes between breeding territories. The whole area of the River Usk
SAC is considered to form potentially suitable breeding habitat for otters. No otter
breeding site should be subject to a level of disturbance that could have an
adverse effect on breeding success. Where necessary, potentially harmful levels
of disturbance must be managed.

e Taking into account the fact that the River Usk SAC otter population is known
largely to inhabit stretches of the river to the north of Newport, and
considering mitigation measures described above, including the medium to
long term provision of additional habitat of potential value to otters including
breeding otters, it is expected that land take would not result in a significant
adverse effect on the long term viability of the otter population in the SAC, or
the integrity of the SAC itself.

e No otter breeding site is known to be located within the footprint of the
M4CaN Scheme, nor in the immediate surrounding area, and the potential
site of an otter holt on the Docks Way Landfill site would be protected against
potential disturbance during construction and from light spill, thereby helping
to ensure long term breeding success.

¢ Mitigation measures to limit construction and operational light spill onto
surrounding habitat of potential value to otters, including the banks of the
River Usk, would help to ensure lighting would not impact upon the home
range of otters in the SAC in the short to long term.

o Due to the construction of a bridge over the River Usk and underpasses
along the M4CaN route (including beneath working areas along the eastern
bank of the River Usk), and the use of mammal exclusion fencing to direct
otters towards underpasses, it is considered that the long term natural range
of the River Usk SAC otters would not be reduced as a result of the Scheme.

The safe movement and dispersal of individuals around the SAC is facilitated by
the provision, where necessary, of suitable riparian habitat and underpasses,
ledges, fencing etc. at road bridges and other artificial barriers.

e The safe movement and dispersal of individuals along the River Usk during
construction would be facilitated primarily by the installation of an underpass
beneath the works corridor in the river channel, and associated mammal
fencing installed so as to direct otters towards the underpass. Otters would
also be able to continue to use the open river corridor for movement and
dispersal along the river. Therefore, it is expected that construction would not
impact significantly on the movement and dispersal of otters around the SAC.

e The safe movement and dispersal of individuals along the River Usk in the
long term would be facilitated primarily by the construction of a bridge over
the River Usk and, should otters from the SAC enter the adjacent Gwent
Levels, the maintenance of suitably designed underpasses at appropriate
locations along the M4CaN route and the installation of permanent mammal
exclusion fencing along the operational boundary of the site to prevent
access onto the new road and direct otters towards underpasses.

e The safe movement and dispersal of otters in the short to long term would be
provided through: the installation of mammal exclusion fencing along
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construction and operational site boundaries; the use of measures to prevent
injury on site, where exclusion fencing is not installed; the construction of
culverts beneath the new road; and the construction of dry tunnels adjacent to
culverts, for use by otters in times of exceptional high water.

Taking the above into account, and considering the small number of otters that
could utilise the adjacent sections of the Gwent Levels that would be affected by
the M4CaN Scheme, it is considered that mitigation measures would prevent any
significant adverse effect on the long term viability of the otter population of the
SAC.

In-combination Assessment

The plans and projects considered within this in-combination assessment are
presented within Section 4.2. As detailed in Section 4.2, the outline nature of the
plans and the high level of the plan level assessments (i.e. due to insufficient
detail on projects) mean that it is difficult to undertake an in-combination
assessment with these plans and the M4CaN.

It should also be noted that when the specific projects under these plans come
forward, these will need to undertake specific, detailed assessments on the
potential effects on European sites and include the M4CaN project (if relevant) as
part of their in-combination assessment. This was the case for the two residential
developments discussed in paragraph 4.2.8 which, along with the two flood
defence schemes within the River Usk (see paragraph 4.2.9), had the potential to
have LSEs on otters of the River Usk SAC (i.e. effects of noise and habitat
fragmentation). However, with appropriate design of these developments and
appropriate mitigation measures during the construction phase, LSEs or adverse
effects on integrity of these features of the SAC not predicted to occur.

With respect to otters listed as a feature of the River Usk SAC, the Shoreline
Management Plan (SMP2) for the Severn Estuary identified potential adverse
effects on integrity for otter due to loss of intertidal habitats (i.e. due to coastal
squeeze) in the lower River Usk. In order to compensate for this adverse effect
on integrity, one of the actions of the SMP2 is to create compensatory habitat to
replace the relevant habitats (which are listed as features of European sites), to
maintain the integrity, structure and function of EU site and the species they
support (i.e. including otter) and help achieve the relevant conservation
objectives of the site/features (Severn Estuary Coastal Group, 2010b).

Effect on Site Integrity

Based on the information presented above, no adverse effect on the integrity of
the River Usk SAC (with specific regard to the qualifying fish and otter
populations) is predicted as a result of the M4CaN, either alone or in-combination
with other plans and projects (accounting for the compensatory measures
discussed above for the SMP2).

Severn Estuary/Mor Hafren SAC

The Screening Assessment identified potential for LSEs on migratory fish species
(i.e. sea lamprey, river lamprey and twaite shad), Annex Il qualifying species of
the Seven Estuary SAC. The LSE on migratory fish were predicted to occur
outside the boundaries of the Severn Estuary SAC (i.e. adults migrating upstream
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through the Severn Estuary to spawning grounds in the River Usk and juveniles
migrating downstream to the Severn Estuary from spawning/nursery grounds in
the River Usk) and were identical to those detailed in paragraph 5.2.1 for the
River Usk SAC, namely:

e Release of pollutants into water courses leading to water quality changes and
potential  physiological/behavioural/barrier  effects (construction and
operation);

e Noise and vibration leading to disturbance/barrier effects to migratory fish
(construction); and

e M4CaN bridge lighting shining on water causing behavioural/barrier effects
(construction and operation).

Baseline

The baseline characterisation for migratory fish associated with the Severn
Estuary SAC is detailed in paragraph 5.2.3 et seq., with a summary of migration
periods for the migratory fish interest features provided in Table 5.1.

Potential Effects on the Conservation Objectives

The conservation objectives for the migratory fish interest features of the Severn
Estuary SAC are provided in Appendix C2. The conservation objectives for these
interest features are to maintain the feature in a favourable condition. Appendix
C2 provides details on the specific attributes, measures and targets for
determining favourable condition for the relevant migratory fish interest features.
In summary, the interest features will be considered to be in a favourable
condition when, subject to natural processes, the following conditions are met:

e The migratory passage of both adult and juvenile stages of the interest
feature is not obstructed or impeded by physical barriers, changes in flows or
poor water quality.

e The size of the interest feature’s population within the Severn Estuary and
rivers draining into it is at least maintained and is at a level which is
sustainable in the long term.

e The abundances of prey species forming the interest feature’s food resource
within the estuary are maintained.

e Toxic contaminants in the water column and sediment are below levels which
would pose a risk to the ecological objectives described above.

The following sections provide an assessment of the effects of the Scheme on
the conservation objectives above, with the assessment undertaken under
headings for the LSEs listed in paragraph 5.3.1. The assessments also consider
mitigation to be implemented as part of the project for migratory fish (i.e. those to
be implemented for the River Usk SAC; paragraph 5.2.66 et seq.). The effects on
conservation objectives for the relevant migratory fish features of the Severn
Estuary SAC (and thereby potential for adverse effects on integrity of Severn
Estuary SAC) are then considered for each conservation objective individually
using the information presented within the assessments below (see paragraph
5.3.18 et seq.). Effects on the integrity of the Severn Estuary SAC are considered
in paragraph 5.3.22.
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Release of pollutants into water courses leading to water quality changes and
potential physiological/behavioural/barrier effects (construction and operation).

The assessment of the effects of release of pollutants from the M4CaN on
migratory fish features of the River Usk SAC (which includes the three species
listed as features of the Severn Estuary SAC) during construction and operation
is presented in paragraphs 5.2.14 et seq.

Chapter 10 of the ES also presents the assessment of the potential effects of
release of pollutants on the estuarine fish assemblage (i.e. including prey species
of the qualifying migratory fish species of the River Usk and Severn Estuary
SACs). In line with paragraph 5.2.17, this concluded that effects on these species
would be unlikely to occur due to the low likelihood of a spill occurring (noting that
best practice measures will minimise the likelihood and magnitude of such a spill)
and the rapid dispersion and large dilution of pollutants by the tidal/river streams.

Operation

Effects of release of pollutants on the estuarine fish assemblage during operation
of the M4CaN, i.e. as a result of routine runoff and pollution events as a result of
collisions, with the considered within in Chapter 10 of the ES. As detailed in
paragraph 5.2.22 et seq. all highway drainage discharges will be immediately and
rapidly diluted within the Rivers Usk and Ebbw and will be dispersed away from
the point of release and therefore effects on the estuarine fish assemblage will be
minimal.

Effects of pollution events associated with collisions are similarly not expected to
result in significant effects on estuarine fish populations, with appropriate
mitigation to be implemented to avoid such pollution events in the River Usk
SAC.

Effects of release of pollution during construction and operation of the M4CaN
(and other LSEs on these features) on the conservation objectives of the
migratory fish features of the Severn Estuary SAC are presented in paragraph
5.3.18.

Noise and vibration leading to disturbance/barrier effects to migratory fish

(construction)

The assessment of the effects of noise and vibration during construction of the
M4CaN on migratory fish features of the River Usk SAC (which includes the three
species listed as features of the Severn Estuary SAC) is presented in paragraphs
5.2.28 et seq.

Chapter 10 of the ES also assessed the impacts of underwater noise on the
estuarine fish assemblage (i.e. including prey species of the qualifying migratory
fish species of the River Usk and Severn Estuary SACs) during construction of
the M4CaN. Due to low levels of noise predicted, intermittent and short term
duration and spatially limited area of potential behavioural effect, effects on the
estuarine fish assemblage are expected to be limited.

Effects of noise during construction of the M4CaN (and other LSEs on these
features) on the conservation objectives of the migratory fish features of the
Severn Estuary SAC are presented in paragraph 5.3.18.
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M4CaN bridge lighting shining on water causing behavioural/barrier effects
(construction and operation).

The assessment of the effects of lighting of the M4CaN Usk crossing during
construction and operation on migratory fish features of the River Usk SAC
(which includes the three species listed as features of the Severn Estuary SAC)
is presented in paragraphs 5.2.56.

In addition, Chapter 10 of the ES considers the effect of bridge lighting on the
estuarine fish assemblage (i.e. including prey species of the qualifying migratory
fish species of the River Usk and Severn Estuary SACs) during construction
(Chapter 10, Section 10.8) and operation (Chapter 10, Section 10.9). Effects on
the estuarine fish assemblage are predicted to be limited due to the appropriate
design of lighting over the River Usk and River Ebbw crossings to ensure
estuarine habitats, i.e. the channel and banks of the River Usk and the River
Ebbw, are not directly illuminated.

Effects of lighting of the M4CaN (and other LSEs on these features) on the
conservation objectives of the migratory fish features of the Severn Estuary SAC
are presented in paragraph 5.3.18.

Mitigation Measures to be implemented

Mitigation measures will be implemented as part of the M4CaN project to ensure
the project does not have the potential to adversely affect the conservation
objectives effects of the migratory fish features of the Severn Estuary SAC.
These measures are either embedded, i.e. designed into the M4CaN Scheme, or
additional, i.e. where these have been required to ensure avoidance of adverse
effects (see Chapter 10, Section 10.5 for further detail on embedded and
additional measures). These measures (both embedded and additional)
Mitigation measures are considered with the supporting information in the
preceding paragraphs, in the context of the conservation objectives for the
Severn Estuary SAC in paragraph 5.3.18 et seq.

As the potential impacts on migratory fish features of the Severn Estuary SAC
are the same as those described for fish in the River Usk (see paragraph 5.2.66
for water quality, paragraph 5.2.68 for noise and vibration and paragraph 5.2.69
for lighting), then the same mitigation measures are proposed), the mitigation
measures proposed for the River Usk would also mitigate effects on the fish
populations of the Severn Estuary SAC.

Effects of M4CaN on Conservation Objectives

Adverse effects (including barrier effects) on the qualifying migratory fish species
of the Severn Estuary SAC are not predicted to occur as a result the M4CaN
during construction or operation. Potential effects on the relevant conservation
objectives (as presented in paragraph 5.3.3) are discussed in turn below,
including consideration of whether the Scheme has the potential to interrupt
progress or cause delays towards achieving these conservation objectives,
disrupt the factors which help maintain favourable condition and interfere with the
balance, distribution and density of key indicator species of favourable condition
of the Severn Estuary SAC:
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The migratory passage of both adult and juvenile stages of the interest feature is
not obstructed or impeded by physical barriers, changes in flows or poor water
quality.

The migratory passage of both adult and juvenile stages of the interest
feature will not be obstructed or impeded by discharges from the M4CaN (i.e.
poor water quality), due to the low levels of any potential contaminants and
suspended sediments to be discharged into the River Usk and River Ebbw
and the high dilution from the point of discharge.

The migratory passage of both adult and juvenile stages of the interest
feature will not be obstructed or impeded by construction-related underwater
noise, due to the avoidance of key migration periods and to the fact that only
short term, intermittent and highly localised behavioural effects would be
experienced outside the key migration period (should these occur at all).

The migratory passage of both adult and juvenile stages of the interest
feature will not be obstructed or impeded by light shining onto the River Usk
or River Ebbw, due to implementation of appropriate measures during
construction and operation to minimise spillage onto the River Usk and River
Ebbw.

The size of the interest feature’s population within the Severn Estuary and rivers
draining into it is at least maintained and is at a level which is sustainable in the
long term.

The size of the interest feature’s population within the Severn Estuary and
particularly the River Usk and River Ebbw, which flow into the Severn, will not
be negatively affected by potential release of pollutants, thereby allowing the
population to be at least maintained at a level which is sustainable in the long
term.

The size of the interest features' population within the Severn Estuary, and
the Rivers Usk and Ebbw which drain into the Severn Estuary, will not be
affected by underwater noise during construction of the M4CaN as significant
effects on migration (upstream or downstream) are not predicted to occur. As
such, the ability of the features' populations to be at least maintained and be
sustainable in the long term will not be affected.

The size of the interest feature’s population within the Severn Estuary, and
the River Usk and River Ebbw which drain into the Severn Estuary, will not be
affected by lighting of the River Usk and River Ebbw crossing. As such, the
ability of the features' populations to be at least maintained and be
sustainable in the long term will not be affected.

The abundances of prey species forming the interest feature’s food resource
within the estuary are maintained.

The abundances of prey species forming the interest features' food resource
within the estuary will be maintained, with the release of pollutants not
predicted to significantly affect the estuarine fish assemblage in the River Usk
and River Ebbw estuaries or the Severn Estuary.

The abundance of prey species forming the interest features' food resources
within the Severn Estuary will be maintained, with no significant effects on the
estuarine fish assemblages of the River Usk and River Ebbw as a result of
construction noise from the M4CaN due to the low noise levels associated

M4CaN-DJV-EBD-Z3_GEN-RP-EN-0001 | March 2016 Page 74



Welsh Government

5.3.19

5.3.20

5.3.21

5.3.22

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

with piling, the consequently limited area of behavioural effects, and the short
term and intermittent nature of the impact.

e The abundances of prey species forming the interest features' food resource
within the estuary will not be affected by construction or operational lighting,
through sensitive design of lighting, avoiding light spillage onto estuarine
habitats.

Toxic contaminants in the water column and sediment are below levels which
would pose a risk to the ecological objectives described above.

¢ Toxic contaminants in the water column and sediment will not be increased
by discharges related to construction or operation of the M4CaN and will
therefore be maintained below levels which would pose a risk to the
ecological objectives described above.

e Toxic contaminants in the water column and sediment will not be affected by
underwater noise or lighting from the M4CaN.

In-Combination Assessment

The plans and projects considered within this in-combination assessment are
presented within Section 4.2 (see also in-combination assessment in paragraphs
5.2.133 et seq. for River Usk SAC). As detailed in Section 4.2, the outline nature
of the plans and the high level of the plan level assessments (i.e. due to
insufficient detail on projects) mean that it is difficult to undertake an in-
combination assessment with these plans and the M4CaN. The plan level HRAs
concluded that the plans will not have an adverse effect on conservation
objectives of the migratory fish features of the Severn Estuary SAC, particularly
when the appropriate avoidance and mitigation measures identified in the plan
level HRAs are implemented. It should also be noted that when the specific
projects under these plans come forward, these will need to undertake specific,
detailed assessments on the potential effects on European sites and include the
M4CaN project (if relevant) as part of their in-combination assessment.

As detailed in paragraph 4.2.5, the Cardiff and Newport Tidal Lagoon projects
also have the potential to affect many of the qualifying features of the Severn
Estuary SAC, including estuarine habitats which will not be affected by the
M4CaN Scheme and migratory fish species, on which LSEs were predicted for
the M4CaN. There is potential for an in-combination LSE between these projects
and the M4CaN as a result of construction noise. However, due to the early
nature of the development plans for these projects, it is not possible to undertake
an in-combination assessment of these projects with the M4CaN.

The Shoreline Management Plan (SMP2) for the Severn Estuary identified
potential adverse effects on integrity on the Severn Estuary SAC due to loss of
intertidal habitat (with the creation of compensatory habitat to replace this; see
paragraph 5.2.135). The M4CaN project will not have any effects on habitat
features of the Severn Estuary SAC (see AIES Stage 1: Screening Report; Welsh
Government, 2015) and therefore there is no in-combination effect.

Effect on Site Integrity

Based on the information presented above, no adverse effects on integrity of the
Severn Estuary SAC are predicted as a result of the M4CaN, alone or in-
combination with other plans or projects.
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Severn Estuary SPA

The Screening Assessment determined there was potential for LSEs on the
qualifying bird features of the Severn Estuary SPA: Bewick's swan, European
white-fronted goose, dunlin, redshank, shelduck, gadwall, and an internationally
important assemblage of waterfowl. The M4CaN project would not directly affect
land within the boundary of the Severn Estuary SPA, and therefore any LSEs
would only be predicted to occur outside the Severn Estuary SPA within land that
is linked to the SPA (i.e. potentially used by birds from the SPA at certain times of
year). These LSEs included:

e Direct land take leading to habitat loss of roosting, foraging or refuge sites, in
the vicinity of the route (construction and operation).

e Physical presence of the M4CaN leading to potential disturbance/
displacement of features, interruption of flight lines and/or potential collision
risk, depending on the design of the bridges (construction and operation).

¢ Noise and vibration resulting in disturbance to/displacement from roosting,
foraging or refuge sites within close proximity to the M4CaN (construction and
operation); and

e Disturbance to night behaviour patterns by construction and highway lighting
(construction and operation).

Baseline

The Severn Estuary ranks amongst the top ten British estuaries for the size of
visiting waterfowl populations that it supports over winter (Musgrove et al., 2001).
Outside of this period, it is of particular importance as a staging area in autumn
and spring for migratory waterfowl species as it lies on the East Atlantic Flyway
route. This factor is covered more within the Ramsar designation (see Appendix
C2).

The wintering and passage populations of birds in the Severn Estuary are
designated features of the SPA which supports in excess of 80,000 birds in
winter (see Table 5.3 for summary of desighated species and records of these
made during site specific surveys). These include internationally and nationally
important populations of key bird species for which the UK has particular
importance in both European and global contexts. Bird communities are highly
mobile and exhibit patterns of activity related to tidal water movements and many
other factors. Different bird species exploit different parts of a marine area and
different prey species, and these behaviours are typical of any estuarine site.

Chapter 10 of the ES (Section 10.4) presents the findings of the ecology desk
study undertaken in 2015 and the results of bird surveys in 2007/8, 2013/2014
(Appendix 10.12 of the ES) and 2014/15 (Appendix 10.16 of the ES). Further
overwintering bird surveys are currently being undertaken along the M4CaN
between September 2015 and March 2016. These will be reported in March 2016
and reported as an addendum to the ES.
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Table 5.3: The qualifying bird interest features of the Severn Estuary SPA and Ramsar and summary of maximum
counts during site-specific surveys.

Féetﬁg;d'i?ei; Study Area Severn Severn % of SI_DA

. : Maximum Estuary SPA Estuary SPA ] Population
Species E;?Luasr mSISD?AV((EZri?ation 2(()V]\_Ié?2tg;_4 Count (winter Population Population GBEZ%F?T[]J;?;'O“ Recorded in

y and/or 2013/2014 and Est?ma}te at La.test SFudy Area

2014/2015) 2014/2015) Citation Available Maximum Count

Bewick's
Swan Named N 0 289 Unknown 7,000 0.00%
European
White-fronted
Goose Named N 0 3,002 Unknown 16,000 0.00%
Dunlin Named Yrxx 0 41,683 26,412 350,000 0.00%
Redshank Named Y 130 2,013 2,536 120,000 5.13%
Shelduck Named Y 13 2,892 3,330 61,000 0.39%
Gadwall Named Y 33 330 241 25,000 13.69%
Pintail Named assemblage Y 25 - 511 29,000 4.89%
Wigeon Named assemblage Y 25 3,977 7,837 440,000 0.32%
Teal Named assemblage Y 102 1,998 4,459 210,000 2.29%
Pochard Named assemblage Y 28 1,686 569 38,000 4.92%
Tufted Duck Named assemblage Y 15 913 793 110,000 1.89%
Ringed
Plover* Named assemblage YHFrx 227 1,335 34,000 0.00%
Grey Plover Named assemblage Y 0 781 Unknown 43,000 0.00%
Curlew Named assemblage Y 12 3,096 3,768 140,000 0.32%
Whimbrel Named assemblage N 0 246 Unknown 30
Spotted
Redshank Named assemblage Y 0 3 Unknown 98 0.00%
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F;etﬁgrdige'; Study Area Severn Severn % of SPA
. Y Maximum Estuary SPA Estuary SPA ] Population
. Status in Severn (winter : ; : GB Population .
Species Estuary SPA Citation 2013/2014 Count (winter Population Population Estimate Recorded in
y and/or 2013/2014 and Estimate at Latest Study Area
2014/2015) 2014/2015) Citation Available Maximum Count
Lapwing** Named assemblage Y 100 - 10,471 620,000 0.96%
Mallard** Named assemblage Y 59 - 2,713 680,000 2.17%
Shoveler** Named assemblage Y 6 - 448 18,000 1.34%

* Ringed plover is a passage component, all other listed components are wintering.
** Species was not included in SPA at the time of citation, therefore no population estimate at citation presented.

*** Recorded in vantage point surveys only.
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Chapter 10 of the ES considered all species recorded during site-specific surveys
of the M4CaN corridor and discussed these in relation to the assessment of
impacts. A summary table of the study area with maximum counts cross-
referenced against the SPA citation species is presented in Table 5.4, in order to
determine which of the named features (i.e. not including the assemblage
species) had the potential to be affected by the M4CaN.

Of the named qualifying bird species of the Severn Estuary SPA, only three
(redshank, gadwall and shelduck) were recorded during site surveys, with
Bewick’s swan, European white-fronted goose and dunlin not recorded during
site-specific surveys of the M4CaN survey area. Generally, abundances of
qualifying bird species were low, although flocks of redshank and gadwall were
recorded, with the maximum count of redshank during site surveys representing
over 13% of the SPA population and the maximum count of gadwall representing
over 5% of the SPA population. Shelduck abundances were well below 1% of the
SPA population. These species are discussed further below.

Table 5.4: Summary of study area maximum counts, Severn Estuary SPA
and GB population estimates for named SPA and Ramsar components seen
during winter 2014 and 2014/2015 walkover surveys.

% of SPA
. Study PR | SRR Estugry Population in GB Population

Species Maximum | SPA Population ;

X Study Area Estimate

Count Estimate X
Maximum Count

Bewick's Swan 0 289* 0.00% 7,000
European
White-fronted 0 3,002* 0.00% 16,000
Goose
Dunlin 0 26,412 0.00% 350,000
Redshank 130 2,536 5.13% 120,000
Shelduck 13 3,330 0.39% 61,000
Gadwall 33 241 13.69% 25,000

* Qriginal SPA populations at citation

Another tranche of species listed as features of the SPA are considered
separately under the heading of species ‘assemblage’. Part of the SPA citation
relates to the species assemblage as a whole, rather than simply referring to
each individual species as a separate element of this assemblage. The
assemblage is discussed in Chapter 10 of the ES, and Table 5.5 presents the
maximum walkover survey counts for each assemblage species during site-
specific surveys, relative to the latest SPA population figures.

As with the named features, only low numbers of assemblage species were
recorded in the study area, with only pintail, wigeon, teal, pochard, tufted duck,
curlew, lapwing, mallard and shoveler recorded during the surveys. No records of
ringed plover, grey plover, whimbrel or spotted redshank were made, and
therefore continued consideration of these species is not required. Recorded
species maximum counts were compared to the Severn Estuary SPA population
estimates (latest available). All recorded a percentage of less than 5% of the SPA
population.
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Table 5.5: Summary of study area maximum counts, Severn Estuary SPA
and GB population estimates for named SPA and Ramsar assemblage
components seen during winter 2014 and 2014/2015 surveys.

Study % of SPA
Assemblage Area SEVEl SSULETY Pepulien GB Population
: " SPA Population| Study Area :
species Maximum : ? Estimate
Estimate Maximum
Count
Count
Pintall 25 511 4.89% 29,000
Wigeon 25 7,837 0.32% 440,000
Teal 102 4,459 2.29% 210,000
Pochard 28 569 4.92% 38,000
Tufted Duck 15 793 1.89% 110,000
Ringed Plover 0 1,335 0.00% 34,000
Grey Plover 0 781* 0.00% 43,000
Curlew 12 3,768 0.32% 140,000
Whimbrel 0 246* 0.00% 30
Spotted
Redshank 0 3* 0.00% 98
Lapwing 100 10,471 0.96% 620,000
Mallard 59 2,713 2.17% 680,000
Shoveler 6 448 1.34% 18,000

* Original SPA populations at citation

Overall, the assemblage for the SPA regularly consists of over 80,000 waterbirds,
with the conservation objectives for the Severn Estuary SPA (Appendix C2)
stating that the 5-year peak mean population size for the assemblage should be
no less than 68,026 individuals. As such, the numbers of all assemblage species
seen in the study area represents a very small proportion of the overall SPA
assemblage (i.e. total maximum counts of species components of the SPA
assemblage across the entire M4CaN corridor comprised <1% of the population
of the assemblage). For the purposes of this SIAA, it was concluded that a
potential impact (e.g. displacement/disturbance effect from construction and
operation of the M4CaN) on less than 5% of the population of one of the species
components of the assemblage, or less than 1% of the assemblage as a whole,
would notrepresent an adverse effect on integrity. The use of the 5% cut off for
species components of the assemblage is considered appropriately
precautionary given that the entire scheme is outwith the SPA boundary and the
part of the scheme where many of these assemblage species were recorded are
in excess of 2.5 km from the SPA boundary, i.e. pintail, teal, pochard, tufted duck
and mallard were primarily recorded in the vicinity of the Llanwern Steel works.
Therefore none of the assemblage species, nor the assemblage itself, have been
considered further within this assessment.

Based on the relative abundances of qualifying features of the Severn Estuary
SPA detailed above, named species have been considered further in the SIAA if
over 1% of the SPA population were recorded as maximum counts during site-
specific transect surveys of the M4CaN. This percentage is taken through
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professional judgement and is considered precautionary given that the scheme
does not occur within the boundary of the Severn Estuary SPA, and occurs on
land which can be considered largely suboptimal for the species in the SPA
citation. If the land was optimal for these species it would have been incorporated
within the SPA boundary as part of the citation. Based on these criteria, the
following named/qualifying species have not been considered further in the SIAA:

e Bewick's swan;

e European white fronted goose;
e Dunlin; and

e Shelduck.

Although herring gull and lesser-black backed gull (features of the Severn
Estuary Ramsar; see Section 5.5) were reported in the study area, no nests or
breeding behaviour were reported, and no named breeding species of the Severn
Estuary SPA or Ramsar were recorded exhibiting breeding behaviour within and
in the immediate vicinity of the proposed development boundary. The Ramsar
citation states that approximately 4,167 apparently occupied lesser black-backed
gull nests are present within the SPA, as well as 1,540 apparently occupied
herring gull nests. These species are known to range over large areas (50km —
60km from breeding colonies) and therefore exploit alternative habitats.

The Severn Estuary SPA encompasses a very large estuarine area, nearly
17,000 ha, straddling coastal areas in both England and Wales. No part of the
M4CaN encroaches into the designated site although, as detailed in paragraph
2.4.1, the River Usk and River Ebbw crossings are approximately 300m to the
north of the SPA boundary. As such, with regard to SPA species only a small
number of birds, of a restricted number of species, were encountered during site
specific surveys.

Redshank and gadwall are therefore the only named SPA species remaining to
be taken forward for assessment from Table 5.4 against the conservation
objectives, on the basis that they are the only named components of the SPA
that were recorded within the study area in numbers greater than 1% of the SPA
population (maximum count). As detailed in paragraph 5.4.9, the assemblage
species and the assemblage itself have not been taken forward, as none were
present at more than 5% of the SPA assemblage population, and less than 1% of
the assemblage as a whole was recorded during the surveys.

Redshanks were recorded mainly on the River Ebbw (see Figure 4), with lower
numbers recorded on the nearby River Usk. Birds were recorded using areas of
the River Ebbw from the mouth to upstream of the proposed crossing point,
though activity was generally greater towards the mouth of the river, downstream
of the proposed crossing point. When in flight, the vast majority of birds were
recorded at heights of 20m or less. At the River Usk, birds appeared to favour an
area just north of the proposed crossing point. All flight activity was below 20m.
Redshanks were recorded in very low numbers in areas immediately east and
west of the Rivers Ebbw and Usk, but nowhere else in the study area.

Gadwall were recorded predominantly to the south of the Llanwern Steel site (see
Figure 5) in the area known as Green Moor, and almost always in small numbers.
They were recorded using waterbodies in this part of the survey are, including
large reens and ditches within the field network. They were not associated with

M4CaN-DJV-EBD-Z3_GEN-RP-EN-0001 | March 2016 Page 81



Welsh Government

5.4.16

5.4.17

5.4.18

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

either of the river crossings. Due to the increased distance between the M4CaN
Scheme at this location and the Severn Estuary SPA (i.e. a distance of 2.6 km
between the Scheme and the SPA at Goldcliff, to the south), there is some
uncertainty as to whether the gadwall recorded in this area comprise part of the
SPA population, although to ensure a precautionary approach has been taken, it
is assumed these individuals are from the SPA.

Potential Effects on the Conservation Objectives

The conservation objectives for the Severn Estuary SPA interest features
considered within this assessment are to maintain the feature’s population and
supporting habitats (i.e. those within the boundary of the SPA) in a favourable
condition. The conservation objectives for the features of the SPA are presented
in full in Appendix C2, including details on the specific attributes, measures and
targets for determining favourable condition for the bird interest features of the
SPA and their supporting habitats. In summary, the interest features (in this case,
redshank and gadwall) will be considered to be in a favourable condition when,
subject to natural processes, the following conditions are met (see Appendix C2
for full details of these conditions for the individual interest features):

e The 5 year peak mean population size for each interest feature is no less
than the baselines stated in Appendix C2;

e The extent of supporting habitats is maintained;

e The extent and distribution of suitable vegetation or macro-invertebrate
communities is maintained,;

e Unrestricted bird sightlines at feeding, roosting or refuge sites are maintained,;
and

e Aggregations of interest features at feeding, roosting or refuge sites are not
subject to significant disturbance.

The following sections provide an assessment of the effects of the Scheme on
the above conservation objectives for redshank and gadwall, with the
assessment undertaken under headings for the LSEs listed in paragraph 5.4.1.
The assessments also consider mitigation to be implemented as part of the
project for wintering birds (paragraph 5.4.47 et seq.). The effects on the
conservation objectives for wintering birds of the Severn Estuary SPA as a whole
(and thereby potential for adverse effects on integrity of the feature) are then
considered for each conservation objective using the information presented within
the assessments below (see paragraph 5.4.52 et seq.). Overall effects on the
integrity of the Severn Estuary SPA (bringing together all of the conservation
objectives) are considered in paragraph 5.4.61.

Direct land take leading to habitat loss of roosting, foraging or refuge sites,
if located outwith the Severn Estuary SPA in the vicinity of the route
(construction and operation).

Construction

Chapter 10, Section 10.7 of the ES presents an assessment of the effects of land
take from the M4CaN on all habitats, including intertidal habitats (i.e. those used
by redshank) and reen and ditch habitats within the Gwent Levels (i.e. those used
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by gadwall). The Severn Estuary SPA will not be affected by direct land take. The
only designated European site which would be affected would be the River Usk
SAC. The east pylon of the new crossing of the River Usk would be located within
an area of salt marsh on the east bank of the river outside the wetted channel of
the river. The wetted channel has been defined through discussion with NRW as
that part of the river channel below Mean High Water level. At the location of the
pylon the salt marsh is largely dominated by tall sea couch grassland.

The land take during construction of the M4CaN would result in loss of a total
area of 0.61 ha of this saltmarsh vegetation (see Section 2.5 and Chapter 10 of
the ES, Section 10.7) across the River Usk (east pylon) and the River Ebbw.
However following construction, much of the affected area would return to
saltmarsh in the medium term (i.e. 1-5 years to complete recovery of saltmarsh)
and the permanent land take would be 1.04 ha.

Field observations indicate that the SPA species that use the areas around the
river crossing most frequently is redshank. Evidence collected during fieldwork
shows that this species favours areas to the north and south of the proposed
crossing at the Rivers Usk and Ebbw (see Figure 4); therefore land take would
not be expected to have a significant effect on this species.

The area to the south of the Llanwern Steel works, particularly the reen and ditch
network, is used by low numbers of gadwall (Figure 5). The construction of the
Scheme will result in land take in this area, and there will be the potential for
disturbance and displacement of birds from this sub-optimal habitat. This part of
the Scheme is located approximately 2.6 km north of the SPA boundary at
Goldcliff and therefore there is some uncertainty as to whether the SPA qualifying
species recorded in this area comprise part of the SPA population. Gadwall were
recorded in small numbers using reens and ditches within the field network, with
no evidence of roosting behaviour. During construction, birds will likely relocate to
optimal areas, most likely the suitable habitat within the nearby Severn Estuary
SPA or newly-enhanced areas for ecological mitigation within the SSSis (see
section 5.4.47 et seq.).

Operation

As detailed above, the only permanent land take within the boundaries of the
River Usk SAC would be 1.04 ha of saltmarsh habitat (see Section 2.5). Field
observations indicate that redshanks favour areas to the north and south of the
proposed River Usk crossing, therefore this land take within the River Usk and
Ebbw estuaries will have no effect on this species.

Land take from the Gwent Levels during the operational phase, may result in
displacement of low numbers of gadwall occurring in the area of the Gwent
Levels to the south of the Llanwern steelworks. Gadwall in this part of the M4CaN
corridor were recorded in low numbers using waterbodies, including reens and
ditches within the field network, with no evidence of roosting recorded.

Table 2.1 in Section 2.5 of the SIAA presents the land take during construction
and operation of the M4CaN. Habitats which may be used by gadwall in this part
of the Gwent Levels include, standing and running water (i.e. reens and field
ditches), swamp and marsh/marshy grassland (including reed beds) and the
fields within the Gwent Levels (e.g. poor semi-improved and improved grassland
and arable). The total length of reen habitat to be infilled as a result of operation
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of the M4CaN is 2,568 m of reens and the length of infilled field ditches will be
9,136 m. Habitat replacement of these habitats will be delivered through the
Reen Mitigation Strategy and SSSI Mitigation Strategy (see section 5.4.47 et

seq.).

While there will be some displacement of low numbers of birds during operation
of the M4CaN, it is expected that these will relocate to alternative habitats in the
wider area, including unaffected areas of the Gwent Llevels, optimal habitats
within the Severn Estuary SPA, and/or newly enhanced areas for ecological
mitigation within the SSSis (see section 5.4.47 et seq.).

Physical presence of M4CaN leading to potential disturbance/displacement
of features; interruption of flight lines and potential collision risk depending
on design of bridges (construction and operation)

Construction

Chapter 10 of the ES (Section 10.8) presents the assessment of impacts
associated with construction of the M4CaN, including disturbance/displacement
of SPA features. As detailed above, direct effects on features of the SPA and
supporting habitats within the boundary of the SPA will not occur as the Scheme
is to be constructed entirely outwith the SPA.

Construction of the Scheme will result in a localised visual
displacement/disturbance effect (judged to be approximately 300m up- and
down-stream, based on the species present; TIDE, 2013), which will have the
greatest influence on those birds that regularly use the habitat directly in and
adjacent to the proposed water crossing footprints, in addition to the low numbers
of birds using the reen and ditch network to the south of the Llanwern Steel works
(see Figures 4 and 5). Further away from the Scheme footprint
disturbance/displacement effects will be reduced.

Based on the results of the wintering bird surveys, the named component of the
Severn Estuary SPA/Ramsar site that would be most abundant, and therefore
most exposed to this particular effect, is redshank. The Waterbird Disturbance
Mitigation Toolkit (TIDE, 2013) has suggested that redshank are relatively
tolerant to visual disturbance, and habituate to works rapidly. Visual disturbance
from people, and to a lesser extent machinery, is likely to be the greatest source
of effect during construction of the scheme.

Morphology and behaviour of gadwall and mallard is very similar, being similar
sized Anas ducks, and occupying a similar ecological niche as medium sized
dabbling ducks. As such the disturbance potential for mallard can be taken from
the Waterbird Disturbance Toolkit (TIDE 2013) and applied to gadwall.

Mallard are a relatively tolerant species and will habituate rapidly to activity. In
undisturbed areas birds will flush at moderate range (up to 500m) but in more
disturbed habitats (e.g. around the Llanwern Steel works or the Usk and Ebbw
river crossings), this figure is reduced to between 25-300m dependent upon the
stimuli (with people causing the most extreme reaction; TIDE, 2013). It can
therefore be assumed that some disturbance of gadwall in the Gwent Levels will
occur as a result of the M4CaN construction site, although some habituation is
expected to occur. Disturbance/displacement of gadwall occurring around the
Llanwern Steel works will lead to birds relocating into similar habitats (i.e. ditches

M4CaN-DJV-EBD-Z3_GEN-RP-EN-0001 | March 2016 Page 84



Welsh Government

5.4.31

5.4.32

5.4.33

5.4.34

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

and reens within the field network) in the wider Gwent Levels, or optimal habitats
for these species further south within the SPA.

When assessing the potential impact of construction disturbance, the availability
of alternative habitat for any birds that are disturbed and/or displaced on a longer
term basis should also be considered. It has been reported that in recent years,
the Severn Estuary SPA wader population has generally declined (Burton et al.
2010). A search of the literature found no reporting of habitat loss for wading
birds, and nothing to suggest that three of the five conservation objectives
underpinning the SPA relating to habitat (the extent and distribution of the
habitats of the qualifying features, the structure and function of the habitats of the
gualifying features and the supporting processes on which the habitats of the
qualifying features rely) are not being met. Additionally, measures have been
taken within the SPA boundary to extend relevant supporting habitats at Steart
Marshes (see Section 4.2 and Table 4.2) It is therefore reasonable to assume
that ample habitat to support the waders recorded in the study area exists within
the SPA boundary, so alternative habitat for birds that are disturbed is available
outwith the area in which impacts of the Scheme are expected to have an
influence.

Operation

Direct effects on habitats of SPA bird features within the SPA boundary will not
occur as the Scheme is to be constructed outwith the SPA. However, effects are
predicted to occur on SPA species as a result of physical presence of the M4CaN
on habitats used by qualifying features of the SPA and therefore linked to the
SPA.

This may include displacement of redshank from roosting or feeding habitats
within the River Ebbw estuary. The presence of the Ebbw river crossing may
cause sufficient traffic and associated disturbance to discourage birds from
roosting and feeding nearby and in this case they would be expected to relocate
to areas further north or south in the Ebbw estuary (where redshank were
observed roosting during baseline surveys; see Figure 4), or to similar habitat
within the SPA further south. Effects of a new bridge construction on the Firth of
Forth, Scotland (now designated as an SPA) where no evidence was found to
show that mudflat characteristics beneath bridges differed significantly from those
elsewhere (Avian Ecology Unit, 1994). In a composite site analysis across a
series of locations, redshank were found to be commoner adjacent to bridges
than elsewhere. This was hypothesised to be the result of the bridge supports on
water movements with consequential upturn in sediment deposits and the newly
created availability of roost sites that provided shelter from the elements, which in
turn may make prey easier to detect. Bridges also provide an element of shelter
from winds, helping to reduce windchill on roosting birds which is likely to prove
inherently attractive. Whilst in the case of the River Usk and River Ebbw
crossings there would be no new structures in the river, it is evident that the
presence of the bridge itself may not have a deterrent effects on the birds.

Operation of the M4CaN in areas used by gadwall (i.e. waterbodies within the
field network to the south of the Llanwern Steel works) will result in displacement
of the small number of birds in areas adjacent to the M4CaN. It is expected,
however, that any birds displaced will relocate to areas of similar habitat either
further south within the wider Gwent Levels, within newly enhanced areas for
ecological mitigation within the SSSIs (see section 5.4.47 et seq.), or to

M4CaN-DJV-EBD-Z3_GEN-RP-EN-0001 | March 2016 Page 85



Welsh Government

5.4.35

5.4.36

5.4.37

5.4.38

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

designated supporting habitats within the SPA, approximately 2.6 km to the south
at Goldcliff.

Collision risk of birds with motorway infrastructure is possible at the river
crossings. Almost all redshank flights recorded during fieldwork showed birds
travelling up and down the estuarine river, at flight heights of <20m. The River
Ebbw crossing will be a minimum of 5.71m from mean high water. The River Usk
crossing is 32m from mean high water at the centre of the bridge. It should be
noted that at high water, birds will not be using the river channels, so when they
are present the clearance between the water and bridge will be up to 10 m
greater. Because recorded flight heights were generally at low level, it is
expected that birds will fly underneath the bridges. Collision with vehicles using
the crossings by SPA species, particularly redshank, is therefore considered
unlikely. Some level of displacement during operation is expected, although as
noted in paragraph 5.4.29, gadwall would be expected to habituate to some
extent to the presence of the operational M4CaN. The provision of suitable
habitats within ecological mitigation areas away from the M4CaN (see section
5.4.47 et seq.) coupled with any displacement effects from the operational
carriageway will reduce the risk of collision. In addition, the numbers of birds
within this part of the Scheme are low in the context of the SPA population.

Physical presence of the M4CaN is not predicted to result in significant impacts
on features during operation. Where birds are displaced, alternative habitats are
available, including those to be provided as ecological mitigation within the
M4CaN scheme (see section 5.4.47 et seq.). Operation will involve large scale
motorway traffic movements but these are not deemed to impact on the features
of the SPA (see paragraph 5.4.33). The Scheme is outwith the SPA and its
footprint will not involve habitat loss on the SPA.

Noise and vibration resulting in disturbance/displacement of roosting,
foraging or refuge sites within close proximity to the M4CaN (construction
and operation)

Construction

The effects of construction noise and vibration on wintering bird species
(including those listed as features of the Severn Estuary SPA) are assessed in
Section 10.7 of Chapter 10 of the ES. Construction of the Scheme at the water
crossings will result in a localised, approximately 300m (TIDE, 2013),
displacement/disturbance effect, which will have the greatest influence on those
birds that regularly use the habitat directly in and adjacent to the proposed
crossing  footprints.  Further away from the Scheme footprint,
disturbance/displacement effects will reduce. Based on the results of the
wintering bird surveys, the named component of the Severn Estuary SPA that will
be most abundant, and therefore most exposed to this effect, is redshank (see
Chapter 10 of the ES, Section 10.8). It should be noted that the area is generally
industrialised, so birds will already be partially habituated to certain levels of
human presence, noise and disturbance.

As a comparative example, juvenile redshanks were noted to be displaced from
feeding areas around the Clackmannanshire Bridge, over the Firth of Forth SPA,
but effects were only experienced during the winters when construction took
place, when the birds tended to be displaced to other, often lower quality feeding
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areas. In addition to direct effects, declines in the condition of individual birds
(related to reduced food availability) can potentially lead to reduced breeding
success. However, given that redshank is a wintering rather than breeding
species in the area, this is deemed not to be a likely significant issue to the
Severn Estuary SPA, particularly noting the availability of alternative habitat
discussed above (see paragraph 5.4.31).

Chapter 10 to the ES concluded that the relevant SPA species are sensitive to
noise disturbance, although they are likely to have some tolerance to relatively
high levels of background noise already present in the vicinity of Newport Docks.
Construction noise from the M4CaN may exceed these background noise levels,
potentially leading to some disturbance/displacement of the SPA species
recorded within the M4CaN corridor.

In areas within the Gwent Levels, including the area to the south of the Llanwern
Steel works where limited numbers of gadwall were recorded (Figure 5),
construction noise may also result in a disturbance effect. There is very little
information on the effects of noise disturbance on mallard (and as such other
dabbling ducks such as gadwall; TIDE, 2013) but direct disturbance observation
of piling recorded two incidents of mallards reacting to noise (heads-up response)
at levels of 69dB and 71dB although higher noise generation instances c. 80dB
had no observed response to loafing and foraging birds in a moderately 'noisy’
tidal freshwater site on a busy navigation. Some individual Mallard were also
observed foraging around equipment pontoons whilst works were ongoing,
indicating habituation. This indicates that noise may result in disturbance effects,
although effects are likely to be localised (i.e. within approximately 300 m) and
habituation would be expected to occur. In these areas, the small number of
gadwall affected will again likely redistribute to similar habitats within the Gwent
Llevels, to optimal habitats within the Severn Estuary SPA, or to the newly-
enhanced areas for ecological mitigation within the SSSls (see section 5.4.47 et

seq.).

Operation

The effects of operation of the M4CaN, including those from noise, are assessed
in Chapter 10 of the ES, Section 10.8. The locations of the river crossings are in
areas that are already subject to relatively high degrees of anthropogenic activity
and disturbance. Background noise in the vicinity of the proposed river crossing
at the River Usk is currently estimated to be 45-50 dB(A)i10asn) iN, rising to 50-55
dB(A)L10¢8n Within 300m upstream, and falling to 40-45 dB(A)L10a8n) Within 500-
700m downstream. On the River Ebbw, the current estimated background noise
level at the site of the proposed crossing is 45-50 dB(A)Lioasny With a similar
background noise level upstream. Directly downstream of the Ebbw crossing, it
falls to 45-50 dB(A)Llo(lgh).

The Waterbird Disturbance Mitigation Toolkit (TIDE, 2013) has indicated that
redshank are likely to show some sensitivity to noise disturbance, but only when
noise levels (at the bird) exceed 70 dB (this equates to 100-105 dB at source,
assuming the birds are 100 m away). However, the Toolkit recommends caution
above 60 dB at the bird (92 dB at source when birds are 100 m away) in
disturbed areas. It is anticipated that without mitigation, background noise levels
during operation are likely to be between 60-70 dB(A)Lioasny around both
crossings. Based on the information from the Waterbird Disturbance Mitigation
Toolkit, and the fact that these areas are already subject to relatively high levels
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of anthropogenic activity, including background noise, this upper background limit
may not result in a discernible effect. Furthermore, as discussed above, the small
number of redshank affected will again likely redistribute to similar habitats along
the Usk and/or Ebbw.

Disturbance to night behaviour patterns by construction and highway
lighting (construction and operation)

Construction

For the purposes of the SIAA, and to ensure a precautionary approach to the
assessment, it is currently assumed that a level of nocturnal roosting occurs by
redshank in the vicinity of the river crossings. Lighting required during the
construction of the Scheme would be located to ensure that the required areas
are precisely lit, with minimal light spill to watercourses and areas utilised by SPA
gualifying birds. This would include the Rivers Usk and Ebbw as well as reens,
ditches and other adjoining habitats, i.e. in areas to the south of the Llanwern
Steel works where low numbers of gadwall were recorded.

Lighting 'spillage’ may cause behavioural disturbance to birds, including traits
such as extended feeding patterns at night rather than roosting. This would be
constrained by dedicated measures being put in place to focus lighting arrays
and minimise light spillage outwith direct working areas (i.e. areas from which
birds would be assumed to be displaced; see paragraph 5.4.26 et seq.).

Operation

The completed Scheme would only be lit at junctions and at the River Usk
crossing. The motorway across the Gwent Levels would be unlit. The lighting
would be designed to minimise light spill outside the carriageways.

Disturbance to night behaviour patterns may also occur along unlit sections of the
M4CaN, where traffic headlights shine into unlit habitats adjacent to the main
carriageway. Any such effects could potentially lead to the displacement of
gadwall from the area to the south of the Llanwern Steel works into neighbouring
areas. These may include areas of similar habitat (i.e. reens and ditches within
the field network) either further south within the wider Gwent Levels, within newly
enhanced areas for ecological mitigation within the SSSls (see section 5.4.47 et
seq.), or to designated supporting habitats within the SPA, approximately 2.6 km
to the south at Goldcliff at its closest point.

Mitigation Measures to be implemented

The following mitigation measures will be implemented as part of the Scheme to
ensure the project does not have the potential to adversely affect the
conservation objectives of the qualifying bird features of the Severn Estuary SPA.
These measures are either embedded, i.e. designed into the M4CaN Scheme, or
additional, i.e. where these have been required to ensure avoidance of adverse
effects (see Chapter 10, Section 10.5 for further detail on embedded and
additional measures). These measures (both embedded and additional) are
considered, in conjunction with the supporting information in the preceding
paragraphs, in the context of the conservation objectives for the Severn Estuary
SPA in paragraph 5.4.52 et seq.
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5.4.48 Land take leading to habitat loss (though only from land linked to the SPA, not
from the SPA itself):

¢ Commitment to offset the loss of linked land for SPA species via the SSSI
Mitigation Strategy (Appendix 10.35 of the ES) and the Reen Mitigation
Strategy (Appendix 2.3 of the ES and Section 5.5.63). The SSSI Mitigation
Strategy, in particular, would provide habitat that will potentially be more
favourable for SPA bird species than existing arable and improved grassland
fields. Similarly, the Reen Mitigation Strategy will result in at least a like-for-
like replacement of reens as a result of the project, such that there will be no
net loss of this habitat for gadwall (further discussed in Section 5.5,
paragraph 5.5.61 et seq.). Implementation of these mitigation strategies
would commence as soon as possible, to ensure measures are as developed
as possible prior to the start of construction and/or operation.

5.4.49 Physical presence leading to disturbance or displacement, interruption of flight
lines and/or potential collision risk:

¢ Programming of works in sensitive locations to minimise effects, particularly
during overwintering period.

e SSSI| Mitigation Strategy and Reen Mitigation Strategy to provide alternative
habitat (e.g. replacement of reens and ditches at a minimum of 1:1) for SPA
species displaced from the vicinity of the Scheme.

e Incorporation of sensitive bridge design to minimise long term interruption of
flight lines and/or potential collision risk effects on redshank.

5.4.50 Noise and vibration:

e Programming of works (e.g. timing) in sensitive locations to minimise effects
during overwintering period.

e Provision of a suitably trained Ecological Clerk of Works on site to guide
construction and highlight issues that are occurring and deploy suitable
solutions in advance of construction.

5.4.51 Visual disturbance and lighting:

e Provision of suitable temporary screening of construction works to reduce
visual intrusion on bird receptors.

e Minimising light spillage into watercourses and neighbouring habitats
(including the channels and banks of the Usk and Ebbw) during construction.

¢ Design of lighting of the River Usk and River Ebbw crossings to reduce light
spill onto the river channels and banks.

Effects of M4ACaN on Conservation Objectives

5.4.52 Significant adverse effects (including disturbance/displacement effects) on the
qualifying bird species of the Severn Estuary SPA are not predicted to occur as a
result the M4CaN during construction or operation. Potential effects on the
relevant conservation objectives (as presented in paragraph 5.4.16) are
discussed in turn below, including consideration of whether the Scheme has the
potential to interrupt progress or cause delays towards achieving these
conservation objectives, disrupt the factors which help maintain favourable
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condition and interfere with the balance, distribution and density of key indicator
species of favourable condition of the Severn Estuary SPA.

Redshank

The 5 year peak mean population size for the wintering redshank population is no
less than 2,013 individuals (i.e. the 5 year peak mean between 1988/9 - 1992/3,
the SPA baselines stated in Appendix C2).

e The maximum transect survey count within the study area for this species
was 130 birds, but was generally lower than this (see Figure 4). If disturbed,
these birds would not be 'lost' to the SPA population, but would rather
temporarily relocate to other habitats, likely within the SPA boundary (as this
is optimum habitat) or potentially further upstream where they were recorded
during baseline surveys. Therefore, any impacts are not predicted to affect
birds at the population level.

The extent of supporting habitats (i.e. saltmarsh, intertidal mudflats and sandflats
and hard substrate habitats) is maintained.

e The only permanent habitat loss will be a small area of saltmarsh (1.06 ha) at
the River Usk crossing. This is not within the boundary of the Severn Estuary
SPA, nor is it of particular importance to redshank based on survey data.
Saltmarsh is only a very limited part of the mosaic of habitats that redshank
utilise. Furthermore, replacement saltmarsh is to be created downstream of
the proposed River Usk crossing to offset this loss.

The extent and distribution of suitable vegetation or macro-invertebrate
communities is maintained.

e The area that would be lost due to construction of the Scheme is entirely
outwith the SPA boundary, and no loss of suitable habitat or the constituent
macro-invertebrates that form the prey of the qualifying birds is envisaged.
Feeding currently takes place in the mud areas within the river channels at
low tide, and these invertebrate communities would not be impacted by the
scheme. Field data suggests that the areas directly underneath the bridges
are not of particular importance to redshank.

Unrestricted bird sightlines of >200m at feeding and roosting or refuge sites are
maintained.

e The construction of a bridge is unlikely to impact on flight lines up and down
the river channel (see paragraph 5.4.32), and birds will also habituate to this
new structure once constructed, and will fly underneath it. Two redshank
roosts were recorded at the River Ebbw, one of which was in the vicinity of
the proposed crossing, the other several hundred metres downstream. Where
sightlines are affected in close proximity to the Ebbw crossing, either birds will
relocate to another suitable roost site downstream of the crossing or they will
habituate to the new situation and will continue to roost where they were
recorded during the surveys.

Aggregations of redshank at feeding or roosting sites are not subject to significant
disturbance.
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e Overall redshank are relatively tolerant to visual disturbance and to habituate
to works rapidly (Chapter 10 of the ES, Section 10.8), though it is likely that
disturbance (e.g. visual and noise disturbance) will occur at distances within
300 m of works. In a composite site analysis across a series of locations,
redshanks were found to be commoner adjacent to bridges than elsewhere
(Chapter 10 of the ES, Section 10.9). As such, negative impacts on redshank
feeding or roosting within the vicinity of the bridges are not predicted. No
aggregations will be subjected to significant disturbance, and thus no adverse
effect with regard to this conservation objective is expected.

Gadwall

The 5 year peak mean population size for each interest feature is no less than
the baseline stated for this species of 330 individuals (i.e. the 5 year peak mean
between 1988/9 - 1992/3, the SPA baselines stated in Appendix C2)..

e The maximum study area count was (on just one date) 33 birds, although
generally much lower numbers were encountered. These 33 birds, recorded
in autumn, even in a worst case scenario would be displaced (likely into the
SPA or unaffected areas of the Gwent Levels for the small number of
individuals occurring to the south of the Llanwern Steel works; see Figure 5),
rather than lost to the SPA population. Consequently, the 5 year peak mean
population size will not be affected by the M4CaN.

The extent of supporting habitats is maintained.

e Although the scheme does not pass through the SPA, and as such there will
be no direct loss of habitat from the designated site, there will be some loss of
linked supporting habitat for this species, since the surveys have shown that
small numbers of gadwall do use the reens and ditches within the Gwent
Levels (in particular those to the south the Llanwern Steel works; see
Figure 5). However, this will be more than mitigated by the creation of new
reens and field ditches as part of the Scheme, such that the extent of
supporting habitats will be maintained.

The extent and distribution of suitable vegetation or macro-invertebrate
communities is maintained.

e As described above, there will be some loss of linked supporting habitat for
this species, but this will be more than mitigated by the creation of new reens
and field ditches as part of the Scheme, such that the extent and distribution
of suitable vegetation or macro-invertebrate communities will be maintained.

Unrestricted bird sightlines at feeding, roosting or refuge sites are maintained.

¢ Gadwall was generally recorded to the south of the Llanwern Steel works in
small numbers, with no roost sites identified. Furthermore, these birds were
occupying narrow reens with bankside vegetation, so the issue of unrestricted
sightlines is not an issue for this species.

Aggregations of interest features at feeding, roosting or refuge sites are not
subject to significant disturbance.

¢ No aggregations of this species occurred in the study area bar a single record
of 33 in autumn 2015 along Transect 3 (see Figure 5). The lack of
subsequent records from this area suggest this is not a key location for this
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species. It is not therefore considered that key aggregations of gadwall would
be disturbed by the Scheme.

In-Combination Effects

The plans and projects considered within this in-combination assessment are
presented within Section 4.2. As detailed in Section 4.2, the outline nature of the
plans and the high level of the plan level assessments (i.e. due to insufficient
detail on projects) mean that it is difficult to undertake an in-combination
assessment with these plans and the M4CaN. It should also be noted that when
the specific projects under these plans come forward, these will need to
undertake specific, detailed assessments on the potential effects on European
sites and include the M4CaN project (if relevant) as part of their in-combination
assessment.

Paragraph 4.2.7 and Table 4.3 presented a number of projects which were
considered as part of the Cumulative Effects Assessment (Chapter 17 of the ES),
and included a number of projects (including solar farm and wind turbine
developments) in proximity to the M4CaN which had the potential to affect
features of the Severn Estuary SPA. No in-combination LSEs were identified for
these projects with the M4CaN, due to a lack of information on these projects (i.e.
due to their being at an early stage in development), the small scale of the effects
on the qualifying features, and/or the fact that these related to qualifying features
for which the M4CaN was not predicted to affect.

LSEs would, however, be expected on features of the Severn Estuary SPA as a
result of the Cardiff and Newport Tidal Lagoon projects. As discussed in
paragraph 4.2.5, effects from these projects are expected to comprise loss of
estuarine habitats (e.g. mudflats and sandflats), with consequent effects on SPA
bird populations which depend on these. Due to the early nature of these
developments, however, it has not been possible to complete an in-combination
assessment with the M4CaN, although it should be noted that the very different
nature of the impacts of the M4CaN Scheme (there will be no loss of estuarine
habitats) and their small scale (only the displacement of a small number of birds
from linked land) would suggest that in-combination effects are very unlikely.

The Shoreline Management Plan (SMP2) for the Severn Estuary identified
potential adverse effects on integrity of the Severn Estuary SPA due to loss of
intertidal habitat and subsequent potential impacts on ornithological features. In
order to compensate for this adverse effect on integrity, one of the actions of the
SMP2 (as discussed in Section 4.2 above) has been to create compensatory
habitat to replace the relevant habitats (which are listed as features of European
sites) in order to maintain the integrity of the site and help achieve the relevant
conservation objectives of the site/features (Severn Estuary Coastal Group,
2010b).

Projects associated with SMP2 were discussed in paragraph 4.2.10, i.e. the
Portland Grounds flood defence and Tabb's Gout flood defence. Although these
were initially considered to have the potential to disturb overwintering bird
features of the Severn Estuary SPA and Ramsar, significant effects were
subsequently not predicted to occur as a result of these projects, due to the
avoidance of construction operations during the overwintering period. Therefore,
there is no potential for LSESs in-combination with the M4CaN.
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Research by Burton et al. (2010) into key environmental issues affecting the
Severn Estuary raised some fundamental baseline events and trends. While
these are not plans and projects, they are highlighted as the main driving forces
behind population changes impacting upon the SPA, in particular the effects of
climate change and sewage treatment.

Climate change was one of the key issues, and research on the changing status
of water birds in Great Britain has revealed that nine wader species are now
wintering in decreasing proportions in south west Britain. Given that current
climate change scenarios predict further increases in temperatures for Great
Britain (Burton et al., 2010), it might thus be predicted that the proportions and
overall numbers of waders wintering on the Severn Estuary, and in southwest
Britain as a whole, would continue to decrease. However, in contrast, it should be
noted that species and populations of water bird that currently winter further
south or west, in France, Spain, Portugal or Ireland, could move north to winter in
the Severn Estuary.

Water quality also affects waterfowl numbers both positively and negatively. Over
the last two decades there have been major improvements in treatment and
discharge of sewage in the UK as a result of the implementation of EC policy and
legislation. Despite sewage being a historical source of contamination, within the
Severn Estuary it has also historically provided a very important source of
nutrients to a system that is relatively nutrient-poor, with the result that outfalls
have been a key resource for wading birds (owing to the increase in prey
biomass). The cleaning up of the Estuary under EU bathing water legislation has
thus also contributed significantly to waterfowl population fluctuations in the
Severn Estuary.

Effect on Site Integrity

Based on the information presented above, no adverse effects on the integrity of
the Severn Estuary SPA are predicted as a result of the M4CaN, alone or in-
combination with other plans or projects.

Severn Estuary Ramsar Site

The Screening Assessment concluded there was the potential for LSEs on the
qualifying bird (i.e. Bewick’'s swan, European white-fronted goose, dunlin,
redshank, shelduck, gadwall and an internationally important assemblage of
waterfowl) and migratory fish interest features (i.e. sea lamprey, river lamprey,
twaite shad, allis shad, Atlantic salmon, sea trout and European eel) of the
Severn Estuary Ramsar site.

As detailed in Sections 5.3 and 5.4 above, the M4CaN project would not directly
affect land within the boundary of the Severn Estuary Ramsar Site, and therefore
any LSEs would only occur on linked land rather than within the Ramsar itself.
Effects on qualifying bird interest features of the Severn Estuary Ramsar site are
identical to those of the Severn Estuary SPA (see paragraph 5.4.1). Effects on
qualifying migratory fish interest features of the Severn Estuary Ramsar are also
identical to those of the River Usk SAC (see paragraph 5.2.1 and 5.3.1), with the
exception of the LSEs identified for European eel and sea trout.

Five additional species are considered as part of the Ramsar designation, in
addition to those within the SPA citation. These are migratory species with peak
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counts in spring/autumn - little egret, ruff, whimbrel, Eurasian curlew (breeding)
and greenshank. These species are further discussed in 5.5.67 et seq.

European eel and sea trout are both listed as features of the Severn Estuary
Ramsar site, and are known to migrate through the Severn Estuary to the River
Ebbw and River Usk, with European eel also known to occur throughout the
Gwent Levels. The Screening Assessment therefore identified the following LSEs
on migratory fish species:

e Land take leading to habitat loss/fragmentation of European eel habitat
across the Gwent Levels, outside of the Ramsar site (construction and
operation).

e Physical presence of the M4CaN may represent a barrier to the movement of
European eels across the Gwent Levels (operation).

e Release of pollutants into water courses leading to water quality changes and
potential physiological/behavioural/barrier effects during migration through the
River Ebbw and River Usk and across the Gwent Levels (construction and
operation).

e Noise and vibration leading to disturbance/barrier effects during migration
through the River Ebbw and River Usk and across the Gwent Levels
(construction); and

e Lighting for the M4CaN causing behavioural/barrier effect on fish migration
through the River Ebbw and River Usk and across the Gwent Levels
(construction and operation).

Migratory Fish
Baseline

The baseline characterisation of qualifying migratory fish associated with the
Severn Estuary Ramsar (excluding European eel and sea trout) is detailed in
paragraph 5.2.3 to 5.2.11, with a summary of migration periods for the migratory
fish interest features provided in Table 5.1. Chapter 10 of the ES provides a
detailed baseline of the migratory fish species occurring within the River Usk and
wider Severn Estuary (Section 10.4 of Chapter 10 to the ES and Appendix 10.18:
Aquatic Ecology Desk Top Study to the ES). No site-specific surveys were
undertaken for migratory fish, and therefore the baseline is based on desk study
information only. This was considered to be appropriate due to the availability of
information and data on fish migration (particularly timing of migrations) from a
range of sources around the Severn Estuary and River Usk, including long term
monitoring at the Hinkley Power Station (e.g. Claridge et al., 1986; EDF, 2011)
and the information presented within the Severn Tidal Power reports (DECC,
2008). Baseline information on European eel and sea trout (both listed as
features of the Severn Estuary Ramsar, but not of the River Usk SAC and Severn
Estuary SACs) is provided below.

European eel

The European eel is listed as critically endangered on the International Union for
Conservation of Nature (IUCN) Red List and the global population of the species
is declining (IUCN, 2014). The European eel is a priority species in the OSPAR
list of threatened and declining species. It is also a UKBAP priority species and it
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is a species of principal importance for the purpose of conserving of biodiversity
under the Natural Environment and Rural Communities Act 2006. European eel is
also listed as a nationally important marine species (NIMS; Avant, 2007).

European eels begin their life as eel larvae, and it is thought that they drift from
their birthplace in the Sargasso Sea for three years across the Atlantic on ocean
currents to the Severn Estuary. Here they metamorphose into 'glass eels' and
subsequently develop into more pigmented 'elvers'.

The majority of upstream migration of elvers (juveniles) occurs between April and
September (inclusive) and this freshwater phase (lasting several years) is a
feeding and growing stage, before they migrate out of the estuary. The peak
downstream migration of adults eels takes place between September and
November (EDF, 2011). Spawning takes place in late winter and spring, again
assumed to be in the Sargasso Sea area.

Low numbers of European eel have been recorded in fyke net surveys
undertaken by NRW between 2008 and 2015 off Goldcliff, to the east of the
mouth of the River Usk (NRW, 2015); European eel were typically recorded
during spring netting surveys. There is a lack of data relating to fish ecology
associated with the reen systems of the Gwent Levels, although the reens are
known to support a large population of European eel, which dominate the fish
stocks in these waterbodies (NRW pers. comm., 2015). The results of two fyke
net surveys, undertaken by CCW in the summers of 2008 and 2009 in the
Rhosog Fawr Reen (Rumney and Peterstone SSSI) support these broad
conclusions with European eel recorded in both years (NRW, 2015). In addition,
data provided by NRW (2015) from timed fyke surveys in the River Ebbw
between 1996 and 2007 (all sites north of the existing M4) showed records of
European eel within the River Ebbw.

Sea trout

Sea trout generally enter the rivers of South Wales between June and
September, with smaller numbers entering at other times of the year. The timing
of the downstream migration of sea trout smolts is similar to that of Atlantic
salmon (April to June). They differ from salmon in that they have a greater
propensity to survive to undertake repeated spawnings and their marine phase is
usually more coastal than salmon, which undertakes more extensive marine
migrations. This species is likely to occur within the River Usk and River Ebbw,
but is not likely to occur within the reens of the Caldicot and Gwent Levels. The
majority of the discussion in the following paragraphs therefore relates to the
European eel only.

Data provided by NRW (2015) from timed fyke net surveys in the River Ebbw
between 1996 and 2007 (all sites north of the existing M4) show brown /sea trout
to be frequently recorded (up to 1.4 fish caught per minute).

Potential Effects on the Conservation Objectives

The conservation objectives for the migratory fish interest features of the Severn
Estuary Ramsar identical to those for the Severn Estuary SAC and are provided
in Appendix C2. As with the conservation objectives for the interest features of
the Severn Estuary SAC, the conservation objectives for these interest features
are to maintain the features in a favourable condition. Appendix C2 provides
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details on the specific attributes, measures and targets for determining favourable
condition for the Seven Estuary Ramsar and for the purpose of relevant Ramsar
interest features, with summaries provided in paragraph 5.3.3 for migratory fish
interest features (i.e. these are identical to those of the Severn Estuary SAC).

The following sections provide an assessment of the effects of the Scheme on
the conservation objectives above, with the assessment undertaken under
headings for the LSEs listed in paragraph 5.5.1. The assessments also consider
mitigation to be implemented as part of the project for migratory fish (paragraph
5.5.61 et seq.). The effects on conservation objectives for the relevant migratory
fish features of the Severn Estuary Ramsar, which are not listed as features of
the Severn Estuary SAC or River Usk SAC (i.e. European eel and sea trout), are
then considered for each conservation objective using the information presented
within the assessments below (see paragraph 5.5.64 et seq.). Effects on the
integrity of the Severn Estuary Ramsar as a whole are then considered in
paragraph 5.5.75, with consideration of effects on the conservation objectives of
both migratory fish and wintering birds.

Land take leading to habitat loss/fragmentation of European eel habitat across
the Gwent Levels, outside of the Ramsar site (construction and operation).

Chapter 10 of the ES assesses the impacts of habitat loss/fragmentation of
habitats (including those used by European eel) across the Gwent Levels. The
effects on the freshwater fish assemblage (including European eel) are assessed
in Chapter 10 of the ES, Section 10.8 for construction and Section 10.9 for
operation.

Construction

Due to the duration of the construction phase of the Scheme (approximately 42
months; see Chapter 3: Scheme Construction), it is considered that temporary
severance and fragmentation of habitats has the potential to result in significant
impacts upon the integrity and connectivity of aquatic habitats, including those
used by European eel. Temporary severance and/or fragmentation of aquatic
habitats would occur during construction through the creation of access routes
(which would involve the construction of temporary pipe culverts), construction
compounds and other land take, and the construction of the motorway corridor
itself, including the construction of culverts to route reens and ditches beneath
the motorway corridor. However, the areas of temporary land take for
construction compounds, storage and other areas have been chosen to minimise
disruption to the existing reen network.

The primary cause of watercourse fragmentation will be the creation of culverts to
route reens and field ditches beneath the motorway corridor. Design proposals
will ensure that the severance of watercourses during culvert construction will be
as brief as possible: culverts would be constructed off-line from the reen network
and reconnected by diverting through the completed culvert, thus rapidly re-
establishing habitat connectivity. It is anticipated that the construction of culverts
would be staggered throughout the duration of the Scheme construction, with
each culvert reconnected to the network rapidly following its completion. While
the culvert itself will take time to establish as a habitat in terms of substrate depth
and composition, functional connectivity for eels will be maintained. Full details of
the reens and ditches to be lost and culverted have been presented in Chapter 2:
Scheme Description and within the EMP (Figure 2.6, Volume 2 of the ES).
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Longitudinal connectivity (along watercourses) is of fundamental importance to all
aquatic organisms (Environment Agency, 2010), and this is particularly important
for highly mobile fauna such as fish. Connectivity is particularly important for
migratory fish such as the European eel, which return from the sea to freshwater
habitats as elvers where they mature before returning to the sea to breed. Eel
have the advantage of being able to cross damp land to locate new waterbodies.

While mitigation in the M4CaN design proposals described above would minimise
the fragmentation of the existing reen network, it is anticipated that some reens
and ditches will be infilled or truncated during construction (further discussed in
paragraph 5.5.20 below).

In order to mitigate any negative effects on European eel, and other ecological
features of the reen and ditch network of the Gwent Levels, a Reen Mitigation
Strategy has been developed through consultation with NRW. This strategy will
include details of how reen connectivity is to be maintained (e.g. through
installation of culverts and replacement of reens and ditches where these are
lost) and other measures to minimise negative impacts on reen habitats and
species utilising them and the wider Gwent Levels. Further details of this
mitigation strategy are summarised in paragraph 5.5.61 below, with the draft
Reen Mitigation Strategy presented in Appendix 2.3 of the ES.

Operation

During the operational phase of the M4CaN, it is estimated that approximately
2,568 m of reens (consisting of approximately 20 separate reen sections) and
9,136 m of field ditches (approximately 51 sections) would be infilled (and
therefore lost), or culverted as a result of the Scheme. As described in paragraph
5.5.17, longitudinal connectivity across the reen network is of fundamental
importance for freshwater fish, including European eel (Environment Agency,
2010) and therefore there is the potential for fragmentation and/or severance of
the reen network. Details of reens to be affected and associated new bridges
and culverts are provided in Chapter 2: Scheme Description and the EMP (Figure
2.6, Volume 2 of the ES).

Culverting of reens and ditches would result in the re-connecting of these
watercourses post-installation. European eel are considered able to tolerate
these short macrophyte-free sections, especially given their preference for
relatively silted watercourses and low light conditions, together with their high
level of mobility.

Mitigation has been incorporated in the design proposals to maintain the
connectivity of reens and ditches within the network as far as possible (see
paragraph 5.5.61). New reens constructed as part of the M4CaN Scheme will
reconnect reens that have been truncated. Where field ditches are infilled or cut
off by the works, new ditches will be created; these will connect to the nearest
reens and compensate for loss of habitat connectivity in the short-term. It is
proposed that the total length of replacement reens and ditches will be
significantly greater than the reens and ditches to be infilled and all new ditches
and reens have been designed to reflect the structure of existing ditches and
reens (see Chapter 10 of the ES, Section 10.5 for further detail on the effects of
newly created waterbodies on the freshwater fish assemblage).
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It is therefore considered that in the long-term the effects of habitat fragmentation
upon freshwater fish in the reen network will be minimal, and indeed the creation
of additional interconnected habitat will provide additional opportunities for fish
through habitat creation (see Chapter 10 of the ES, Section 10.9). Whilst the
development of the mature habitats within the newly created reen and ditch
network may take some time, the presence of these features will ensure that
effects of habitat loss/fragmentation of European eel habitats will be minimal.

Effects of land take from the M4CaN (and other LSEs on these features) on the
conservation objectives of the migratory fish features of the Severn Estuary
Ramsar are presented in paragraph 5.5.64.

Physical presence of the M4CaN may pose a barrier to the movement of
European eels across the Gwent Levels (operation)

As detailed in the assessment above, there is potential for the operational
M4CaN to represent a barrier to migration of European eel across the Gwent
Levels and to/from other watercourses in the area (e.g. River Ebbw, River Usk
and Severn Estuary). Any potential barrier effects on European eel will be
minimised through the implementation of the measures summarised above and
detailed within the Reen Mitigation Strategy. These include maintaining
connectivity of the entire network north and south of the operational M4CaN, by
culverting reens crossed by the M4CaN (see Chapter 2: Scheme Description for
full details of reens to be crossed by the M4CaN). Creation of new reens and
ditches (which will be connected to the wider network in the Gwent Levels) will
also compensate for those reens and ditches infilled during construction and to
maintain connectivity to the wider network.

Effects of physical presence of the M4CaN (and other LSEs on these features)
on the conservation objectives of the migratory fish features of the Severn
Estuary Ramsar are presented in paragraph 5.5.64.

Release of pollutants into water courses leading to water quality changes and
potential physiological/behavioural/barrier effects during migration through the
River Ebbw and River Usk and across the Gwent Levels (construction and

operation)

The assessment of the effects of release of pollutants from the M4CaN
(specifically the Usk crossing) on migratory fish features of the River Usk SAC
during construction and operation of the M4CaN (specifically the Usk crossing)
on migratory fish features of the River Usk SAC (which includes the three species
listed as features of the Severn Estuary Ramsar) is presented in 5.2.14 et seq.
Paragraphs 5.3.5 et seq. presents additional information on the effect of release
of contaminants on estuarine prey species of the qualifying features the Severn
Estuary SAC and Ramsar.

Chapter 10 of the ES presents the assessment of the potential effects of release
of pollutants on the freshwater fish assemblage (including European eel), with the
effects during construction presented in Chapter 10, Section 10.8 and effects
during operation presented in Chapter 10, Section 10.9.
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Construction

The effects of potential pollution from inappropriate storage of chemicals or
spillages have been assessed within Chapter 10 of the ES. Pollution with
chemicals (e.g. hydrocarbons, cement additives, detergents) can have significant
detrimental effects upon fish populations in rivers for many kilometres
downstream of the pollution input, with five of the most commonly occurring toxic
chemicals in freshwater environments being ammonia, copper, cyanide, phenol
and zinc (Mason, 1991). The species characteristic of the reen network (e.g.
roach, tench and European eel) display similar sensitivities to such pollutants,
and are expected to be generally more tolerant than species characteristic of
faster flowing rivers. The relative tolerance of these species to pollution events is
dependent upon the level and duration of pollutant input and the reduced water
flows within the reen network may therefore result in a greater and more
prolonged effect should such a pollution event occur.

European eel are notable as potentially useful indicator species for pollution
events; this species may remain relatively sedentary during their development
period of up to 20 years in freshwater, and can spend a large proportion of their
time in close contact with the sediment, from which they can absorb
contaminants (Mason, 1991). This can result in bioaccumulation of pollutants
within the eel rather than acute toxicity and resulting mortality; however,
significant pollution inputs can result in mass mortality of all fish species.

Measures will be employed throughout the construction phase to ensure
appropriate storage of chemicals and fuels, in accordance with best practice set
out in NRW PPGs. This includes best practice to be implemented in the event of
a leak or spillage in order to contain the pollution and prevent harm to the
environment. It is anticipated that these mitigation measures built in to the
Scheme design proposals (see also paragraph 5.2.66) are sufficient to reduce
the risk of pollution from chemicals or spillages on the aquatic environment and
the magnitude of spills should these occur.

The potential effects of particulate pollution due to run-off from the construction
areas on the freshwater fish assemblage (including European eel) are assessed
and presented in Chapter 10, Section 10.8.

Construction of the Scheme would inevitably result in significant areas of bare
earth, with the potential for large quantities of silt, other sediment and associated
pollutants to run-off into the reen network. Therefore, in the absence of mitigation,
there is the potential for large additional quantities of silt to disrupt the ecological
balance of the reen network.

Coarse fish species present within the reen network, including European eel, are
adapted to thrive in the conditions maintained by the on-going management of
the system (see Chapter 10 of the ES, Section 10.8 for further details). The
preference of these fish species for still or slow-flowing water means that they are
tolerant of relatively high levels of siltation and a soft substrate of fine sediment.
Due to their slow-flowing nature, the reens and field ditches have a propensity for
the accumulation of silt, current levels of which are controlled by on-going
management strategies.

While the freshwater fish community is adapted to survive in the slow-flowing
conditions characteristic of the reen network, a significant additional input of fine
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sediment above and beyond what is currently managed through the on-going
maintenance cycle may lead to the following impacts and effects on European
eel: choking and shading of aquatic vegetation resulting in plant decay and
increased eutrophication; reduced oxygen levels due to reduced macrophyte
growth and eutrophication; increased turbidity of heavily silted sections creating
impassable barriers to fish movement; and direct mortality of fish in blind-ending
reens and ditches due to siltation and associated pollution inputs.

In order to mitigate for any potentially negative effects of construction related
water pollution, the SWMP would consider all drainage required during the
construction phase, referencing all industry and regulatory pollution prevention
guidelines (see Chapter 16: Drainage and the Water Environment and paragraph
5.2.66).

Operation

The effects of the release of pollutants into water courses on the freshwater fish
assemblage of the reen and ditch network of the Gwent Levels was assessed in
Chapter 10 of the ES, under the following headings:

o Effects of highway drainage (paragraphs 10.8.59 to 10.8.66);

e Salt accumulation from de-icing operations may affect the ecology of the
receiving watercourses (paragraphs 10.8.67 to 10.8.71); and

e Potential for pollution events resulting from collision/other traffic incidents on
the new road (paragraphs 10.8.72 to 10.8.76).

As detailed in Section 2.7, all drainage (with the exception of the discharges to
the River Usk and River Ebbw) would be treated through the identified water
treatment areas, prior to discharge to the main reen network (full details of these,
including receiving water courses, are provided in Chapter 16 of the ES). These
would typically include provision for capture of hydrocarbons and grit prior to
runoff entering the main attenuation lagoons. It is proposed that runoff from the
new section of motorway will be intercepted into grassed channels in the road
verge. These channels would transfer the runoff to water treatment and
attenuation areas. The grassed channels would be lined with a geosynthetic clay
liner (and topsoil) to contain pollutants. The use of grassed channels would
reduce the flow rate and would allow for some sediment to be deposited and oily
residues and organic matter to be retained and broken down. Where the use of
grassed channels is not possible, concrete channels would be utilised.

All infrastructure capturing drainage from the new section of motorway would be
designed to capture runoff from the carriageway for all events up to a 1% (1 in
100 year) rainfall event, with a 30% allowance for climate change.

This water treatment infrastructure is considered sufficient to prevent pollutants
(i.e. chemicals from road runoff, rock salt from de-icing operations, or pollutants
released following collisions or other road traffic incidents) from entering the reen
network, with any consequent negative effects on the freshwater fish assemblage
(including European eel).

Effects of release of pollutants from the M4CaN (and other LSEs on these
features) on the conservation objectives of the migratory fish features of the
Severn Estuary Ramsar are presented in paragraph 5.5.64.
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Noise and vibration leading to disturbance/barrier effects during migration
through the River Ebbw and River Usk and across the Gwent Levels

(construction)

Construction of River Usk crossing

The assessment of the effects of noise and vibration during construction of the
M4CaN (specifically the Usk crossing) on migratory fish features of the River Usk
SAC (which includes the species listed as features of the Severn Estuary
Ramsar) is presented in paragraph 5.2.28 et seq. Paragraph 5.3.10 et seq.
presents additional information on the effect of underwater noise on estuarine
prey species of the qualifying features the Severn Estuary SAC and Ramsar.

Chapter 10 of the ES presents further information on the sensitivity of European
eel and sea trout to underwater noise (see Chapter 10, Section 10.8), both of
which are not considered to be particularly sensitive to the underwater noise
levels associated with vibropiling operations. During vibropiling at Red Funnel’s
Southampton Terminal in Southampton Water, monitoring of caged trout revealed
no evidence that trout reacted to the vibropiling, even at a close range of less
than 50 m (Nedwell et al., 2003). The upper audible frequency limit in European
eel has been reported as being approximately 300 Hz (Jerka et al., 1989). At low
frequencies the relevant stimulus parameter is particle motion, excluding
involvement of the swimbladder. At the higher frequencies within the audible
range, Jerkg et al. (1989) observed that the swimbladder conveys an auditory
advantage for stimuli with a high ratio between pressure and particle motion. The
hearing range of European eel is however likely to be below the range of
frequencies that are likely to be generated by the vibropiling but does overlap
with the dominant frequencies of ship noise.

Effects of piling associated with the Usk crossing on sea trout and European eel
were considered to be limited, on the basis that the hearing frequencies for
European eel are unlikely to overlap with those generated by the proposed piling
activities and that studies have demonstrated no evidence that sea trout react to
the vibropiling.

Construction operations in proximity to Gwent Levels

The impact assessment of construction noise on fish assemblage (including
European eel) within the reen network is presented in Chapter 10 of the ES,
Section 10.8.

It is proposed that the majority of construction activities would take place during
the hours of 07.00 to 19.00 hours Monday to Friday, and 07.00 hrs to 17.00
hours on Saturdays; however, some out of hours and 24 hour working will be
required.

The installation of pre-cast driven piles would be required along the route of the
new motorway where a higher embankment is needed to take the proposed
carriageway over existing side roads and the mainline railway. Driven piles may
also be required to support new culverts. All piling for culverts will be undertaken
in dry channels, with flows of water diverted (e.g. using temporary sheet piles)
and sediments excavated to create a reduced level platform to undertake piling
in. Such construction activities would be likely to generate significant noise above
background levels (although noise would only enter the aquatic environment via
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transmission through the ground) and given the close proximity of the works to
watercourses in the reen network, disturbance to freshwater fish species
(including European eel) is possible. As with piling operations for the River Usk
and River Ebbw crossings, piling events would represent intermittent occurrences
throughout the construction phase. Most studies of anthropogenic noise have
concentrated on high intensity noises from sources such as pile driving or seismic
air guns (Popper and Hastings, 2009). It has been noted, however, that
European eel is sensitive to low frequency continuous noise sources, including
shipping noise and may therefore be sensitive to some aspects of construction
noise in proximity to the reen and ditch network.

Throughout the construction phase it is proposed to maintain the connectivity of
reens and ditches within the network, for example through the creation of culverts
(see paragraph 5.5.14 et seq.). Therefore it would be possible for fish to utilise
the longitudinal connectivity and reen/ditch network to avoid areas exposed to
construction noise and seek refuge in areas where no construction activities are
occurring at that time. Whilst the construction works are planned over
approximately 42 months (see Chapter 2: Scheme Construction), only a small
proportion of the reen network would be disturbed by construction activities at
any one time. Furthermore, the majority of construction activities will be
scheduled during daylight hours and therefore would avoid the periods of
darkness when adult European eels are most active, including periods of
migration (further discussed in paragraph 5.5.53 below).

Effects of construction noise from the M4CaN (and other LSEs on these features)
on the conservation objectives of the migratory fish features of the Severn
Estuary Ramsar are presented in paragraph 5.5.64.

Lighting for the M4ACaN may cause behavioural/barrier effect on fish migration
through the River Ebbw and River Usk and across the Gwent Levels
(construction and operation).

The assessment of the effects of lighting of the M4CaN Usk crossing during
construction and operation on migratory fish features of the River Usk SAC
(which includes five of the species listed as features of the Severn Estuary
Ramsar) is presented in paragraph 5.2.56 et seq. As detailed in these sections,
the careful design and siting of construction lighting, and additional mitigation to
avoid directly illuminating the channel and banks of the River Usk and the River
Ebbw, would reduce the potential for adverse behavioural effects to migratory fish
species (including sea trout and European eel) during the construction phase and
operation of the M4CaN Usk crossing.

The impact assessment of light on fish assemblage (including European eel)
within the reen network is presented in Chapter 10 of the ES, paragraphs 10.7.95
to 10.7.101 (construction) and 10.8.55 to 10.8.58 (operation).

Construction

The majority of construction activities would take place during the hours of 07.00
to 19.00 hours Monday to Friday, and 07.00 hrs to 17.00 hours on Saturdays;
however, some out of hours and 24 hour working will be required. Working areas
would need to be lit during periods of night working and some floodlighting would
also be required for access roads and walkways and therefore there is potential
for light disturbance of European eel within the reen network.
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Eels are strongly photophobic (Bruijs and Durif, 2009) and studies have
documented strong avoidance reactions to light. Both the movement of glass eel
and elver into freshwaters and of pubescent silver eel to sea typically occur at
night (Bruijs and Durif, 2009) and light falling onto their migratory pathway may
have a marked obstructive effect on their movement (Sérensen, 1951,
Hadderingh et al., 1992; though this study used high intensity light to deter eels
from power station intakes). Mature eel are also more active at night and are
therefore susceptible to disturbance from artificial light.

The area in the vicinity of the River Usk crossing currently includes industrial
docklands and Newport city centre and therefore it can be assumed there is a
degree of existing light spill into the River Usk and River Ebbw and therefore
some tolerance to low intensity light may be expected during eel migration.

Throughout the construction phase it is proposed to maintain the connectivity of
reens and ditches within the network (see paragraph 5.5.14 et seq.). Therefore
during construction it would be possible for fish to utilise the longitudinal
connectivity and reen/ditch network to avoid light disturbance and seek refuge in
areas unaffected by light disturbance. Whilst the construction works are planned
over approximately 42 months (see Chapter 2: Scheme Construction), only a
small proportion of the reen network would be disturbed at any one time.

In addition, lighting required during the construction of the Scheme will be located
to ensure that the required areas are precisely lit with minimal light spill to
watercourses i.e. reens and ditches as well as the River Ebbw and River Usk
(see paragraph 5.2.69).

Operation

As detailed in Section 2.8 and in Chapter 2: Scheme Description, the entire
Scheme will be unlit with the exception of four junctions (including approach and
link roads) and the River Usk Crossing. The use of LED luminaires is proposed
as part of the Scheme design, allowing directional lighting onto the carriageway
with minimal light spill. Furthermore, the minimum clearance between mean high
water mark and the centre of the River Usk crossing is 32 m, with lighting
columns a further 12 m above the deck level. As such the potential for
disturbance to European eel from light effects within the reen network during
operation would be minimal.

As described in paragraphs 5.5.53, artificial lighting can present disturbance to
European eel, which would be expected to avoid areas affected by artificial
lighting. Following recolonisation of newly created reens and field ditches after
the construction phase, it is anticipated that there would be sufficient macrophyte
cover to provide shelter for fish species from the low levels of light spillage that
may occur in the vicinity of the junctions with the new motorway (should such
spillage occur at all).

Effects of lighting during operation of the M4CaN will be minimised through
implementation of an effective lighting strategy including directional lighting to
minimise spillage onto watercourses, i.e. the reen and ditch network, the River
Usk and River Ebbw (see paragraph 5.2.69).

Effects of lighting of the M4CaN during construction and operation (and other
LSEs on these features) on the conservation objectives of the migratory fish
features of the Severn Estuary Ramsar are presented in paragraph 5.5.64
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Mitigation Measures

Mitigation measures will be implemented as part of the M4CaN project to ensure
the project does not have the potential to adversely affect the conservation
objectives effects of the migratory fish features of the Severn Estuary Ramsar.
These measures are either embedded, i.e. designed into the M4CaN Scheme, or
additional, i.e. where these have been required to ensure avoidance of adverse
effects (see Chapter 10, Section 10.5 for further detaill on embedded and
additional measures). These measures (both embedded and additional) are
considered, with the supporting information in the preceding paragraphs, in the
context of the conservation objectives for the Severn Estuary Ramsar in
paragraph 5.3.18 et seq. (i.e. identical to those of the Severn Estuary SAC).

As most of the LSEs on migratory fish are the same or similar as those described
for the River Usk SAC then the same mitigation measures are proposed, that is:

o Water quality, see paragraph 5.2.66;
¢ Noise and vibration, see paragraph 5.2.68; and
e Lighting see paragraph 5.2.69.

However, due to the presence of European eel using the Gwent Levels,
additional mitigation measures will be implemented through the Reen Mitigation
Strategy (Appendix 2.3 of the ES) which has been developed through
consultation with NRW. Specific measures to minimise impacts on European eel
will include:

¢ Retention of reen connectivity with the installation of culverts.
e Provision of eel passes on all new sluices
¢ Replacement of the length of reens at a minimum ratio of 1:1.

¢ Reinstatement of field ditches along the edge of the M4CaN, again with the
intention that there will be an increase in the total length of field ditches.

¢ Side roads design to take account of the need to ensure that maintenance
routes currently used by NRW to maintain reens will still be available.

o Avoidance of areas with existing freshwater habitats when identifying
temporary construction land, in order to minimise the infilling of reens and
ditches.

e For watercourses which will be permanently severed from the network for the
duration of construction, translocation of fish from these watercourses to
those still connected to the main reen network may be required.

o Where dewatering of sections of reens is required prior to or following
connection to culverts, care will be taken to avoid trapping fish in these
sections, and to translocating them where required.

Effects of M4CaN on Conservation Objectives

Significant adverse effects (including barrier effects) on the qualifying migratory
fish species of the Severn Estuary Ramsar site are not predicted to occur as a
result the M4CaN during construction or operation. Potential effects on the
relevant conservation objectives (as presented in paragraph 5.3.3) are discussed
in turn below.
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The migratory passage of both adult and juvenile stages of the interest feature is
not obstructed or impeded by physical barriers, changes in flows or poor water
quality.

The migratory passage of both adult and juvenile stages of the interest
feature will not be obstructed or impeded during construction or operation (i.e.
land take or physical barriers) with any such adverse effects avoided through
the implementation of appropriate measures (detailed within the Reen
Mitigation Strategy; see paragraph 5.5.63) to ensure connectivity of the reen
and ditch network in the Gwent Levels is maintained throughout the
construction and operation of the M4CaN.

The migratory passage of both adult and juvenile stages of the interest
feature will not be obstructed or impeded by discharges from the M4CaN (i.e.
poor water quality), due to:

e The implementation of a Pollution Prevention Plan, including best practice
measures set out in NRW PPGs during the construction phase (see
paragraph 5.2.67 for further detail);

e The production and implementation of a SWMP to consider all drainage
required during the construction phase and prevent release of pollutants
into water courses (see paragraph 5.2.67 for further detail);

e The low levels of any potential contaminants and suspended sediments to
be discharged into the River Usk and River Ebbw and the high dilution
from the point of discharge; and

e The water treatment infrastructure designed as part of the M4CaN
scheme to ensure pollutants do not enter the reen network during
operation.

The migratory passage of both adult and juvenile stages of the interest
features will not be obstructed or impeded by construction-related underwater
noise, due to the avoidance of key migration periods and the relatively short
term, intermittent and highly localised behavioural effects on the relevant
species (due to low noise levels predicted) affected outside the key migration
period (should these occur at all).

The migratory passage of both adult and juvenile stages of the interest
feature will not be obstructed or impeded by light shining onto the River Usk,
River Ebbw or the reen and ditch network of the Gwent Levels, due to
implementation of appropriate measures during construction and operation to
minimise spillage onto these watercourses.

The size of the interest feature’s population within the Severn Estuary and rivers
draining into it is at least maintained and is at a level which is sustainable in the
long term.

The size of the interest feature’s population within the Severn Estuary, the
River Usk, River Ebbw and the reen and ditch network of the Gwent Levels
connected to the Severn Estuary, will not be negatively affected by habitat
loss/fragmentation of European eel habitat on the Gwent Levels or physical
presence of the M4CaN. This is due to access to the reen and ditch network
being maintained during throughout the construction phase and creation of
new reen and ditch habitats will compensate for those lost during operation of
the M4CaN. This will provide enough connectivity and habitat for the
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population to be at least maintained at a level which is sustainable in the long
term.

The size of the interest feature’s population within the Severn Estuary, the
River Usk, River Ebbw and the reen and ditch network of the Gwent Levels
connected to the Severn Estuary, will not be negatively affected by potential
release of pollutants, thereby allowing the population to be at least
maintained at a level which is sustainable in the long term.

The size of the interest features' population within the Severn Estuary, the
River Usk, River Ebbw and the reen and ditch network of the Gwent Levels
connected to the Severn Estuary, will not be affected by underwater noise
during construction of the M4CaN as significant effects on migration
(upstream or downstream or within the Gwent Levels) are not predicted to
occur. As such, the ability of the features' populations to be at least
maintained and be sustainable in the long term will not be affected.

The size of the interest feature’s population within the Severn Estuary, the
River Usk, River Ebbw and the reen and ditch network of the Gwent Levels
connected to the Severn Estuary, will not be affected by lighting during
construction or operation of the M4CaN. As such, the ability of the features'
populations to be at least maintained and be sustainable in the long term will
not be affected.

The abundances of prey species forming the interest feature’s food resource
within the estuary are maintained.

The abundances of prey species forming the interest feature's food resource
within the estuary will be maintained, with European eel access maintained to
unaffected areas of the Gwent Levels (with associated habitats and prey
items within them) during construction (i.e. land take) and operation (land
take and physical presence of the Scheme) and the creation of new reen and
ditch habitats to compensate for those lost as part of the M4CaN scheme.

The abundances of prey species forming the interest features' food resource
within the estuary will be maintained, with the release of pollutants not
predicted to significantly affect these prey items.

The abundances of prey species forming the interest features' food resource
within the estuary will be maintained with no significant effects of underwater
noise predicted on these prey items.

The abundances of prey species forming the interest features' food resource
within the estuary will be maintained with no significant effects of light
predicted on these prey items.

Toxic contaminants in the water column and sediment are below levels which
would pose a risk to the ecological objectives described above.

Toxic contaminants in the water column and sediment will not be increased
by discharges related to construction or operation of the M4CaN and will
therefore be maintained below levels which would pose a risk to the
ecological objectives described above.

Toxic contaminants in the water column and sediment will not be affected by
land take, physical presence of the M4CaN, underwater noise during
construction or lighting of the M4CaN during construction or operation.
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In-combination Assessment

The plans and projects considered within this in-combination assessment are
presented within Section 4.2 (see also in-combination assessment in paragraphs
5.2.133 et seq. for River Usk SAC and paragraph 5.3.19 et seq. for Severn
Estuary SAC). As detailed in Section 4.2, the outline nature of the plans and the
high level of the plan-level assessments (i.e. due to insufficient detail on projects)
mean that it is difficult to undertake an in-combination assessment with these
plans and the M4CaN. The plan-level HRAs concluded that the plans will not
have an adverse effect on conservation objectives of the migratory fish features
of the Severn Estuary Ramsar site, particularly when the appropriate avoidance
and mitigation measures identified in the plan level HRAs are implemented. It
should also be noted that when the specific projects under these plans come
forward, these will need to undertake specific, detailed assessments on the
potential effects on European sites and include the M4CaN project (if relevant) as
part of their in-combination assessment.

The Shoreline Management Plan (SMP2) for the Severn Estuary identified
potential adverse effects on integrity on the Severn Estuary Ramsar due to loss
of intertidal habitat (with the creation of compensatory habitat to replace this; see
paragraph 5.2.135). The M4CaN project will not have any effects on habitat
features of the Severn Estuary Ramsar (see AIES Stage 1: Screening Report;
Welsh Government, 2015) and therefore there is no in-combination effect (see
paragraphs 5.3.19 et seq. for further discussion of in-combination effects on the
Severn Estuary SAC).

Birds

Potential for LSEs on qualifying bird species, outwith the Ramsar site, are the
same as those described previously for the Severn Estuary SPA (see section
5.4).

Baseline

The baseline characterisation for ornithological features of the Severn Estuary
SPA and Ramsar is detailed in paragraph 5.4.2 et seq., with a summary of the
site specific survey data provided in Table 5.3 to 5.5. As detailed in paragraph
5.5.3, five additional species are considered as part of the Ramsar designation, in
addition to those within the SPA citation. These are migratory species with peak
counts in spring/autumn - little egret, ruff, whimbrel, Eurasian curlew (breeding)
and greenshank. These species were recorded during transect and vantage point
surveys, although consistently at low abundances (ruff and whimbrel were not
recorded during vantage point or transect surveys):

e Little egret: maximum count of 5 individuals during transect surveys;
e Curlew: maximum count of 12 individuals during transect surveys;
e Greenshank: maximum count of 1 individual during transect surveys;

¢ Ruff: 1 individual recorded during all surveys (vantage point survey).

These species were considered in Chapter 10 of the ES, but were not taken
forward for assessment within this SIAA, given the low number of individuals
recorded and sporadic records where records were made. As discussed in
paragraph 5.4.11, herring gull and lesser-black backed gull (features of the
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Severn Estuary Ramsar) were reported in the study area, although no named
breeding species of the Severn Estuary Ramsar were recorded exhibiting
breeding behaviour within and in the immediate vicinity of the proposed
development boundary. The Ramsar citation states that approximately 4,167
apparently occupied lesser black-backed gull nests are present within the SPA,
as well as 1,540 apparently occupied herring gull nests. These species are
known to range over large areas (50km — 60km from breeding colonies) and
therefore exploit alternative habitats.

Potential Effects on the Conservation Objectives

The conservation objectives for the bird species and the internationally important
assemblage of waterfowl are to maintain in favourable condition, as defined by
the conservation objectives for the SPA (see paragraph 5.4.16).

The features of the Severn Estuary Ramsar site with the potential to be affected
by the M4CaN, and the effects on these features, are the same as those
considered for the Severn Estuary SPA (see paragraph 5.4.16 et seq.).

Mitigation Measures to be implemented

As the effects on ornithological features of the Severn Estuary Ramsar site are
the same as those described for the Severn Estuary SPA, the same mitigation
measures are proposed for the qualifying birds of the Severn Estuary Ramsar
site (see paragraph 5.4.47)

In-Combination Effects

The plans and projects considered within this in-combination assessment are
presented within Section 4.2 (see also in-combination assessment for Severn
Estuary SPA in Section 5.4.53 et seq.). As detailed in Section 4.2, the outline
nature of the plans and the high level of the plan level assessments (i.e. due to
insufficient detail on projects) mean that it is difficult to undertake an in-
combination assessment with these plans and the M4CaN. It should also be
noted that when the specific projects under these plans come forward, these will
need to undertake specific, detailed assessments on the potential effects on
European sites and include the M4CaN project (if relevant) as part of their in-
combination assessment.

The Shoreline Management Plan (SMP2) for the Severn Estuary identified
potential adverse effects on integrity on the Severn Estuary Ramsar due to loss
of intertidal habitat and subsequent potential impacts on ornithological features.
In order to compensate for this adverse effect on integrity, one of the actions of
the SMP2 is to create compensatory habitat to replace the relevant habitats
(which are listed as features of European sites), to maintain the integrity,
structure and function of EU site and the species they support (i.e. including
ornithological features) and help achieve the relevant conservation objectives of
the site/features (Severn Estuary Coastal Group, 2010b; see also paragraphs
5.4.53 et seq. for further discussion of in-combination effects on the Severn
Estuary SPA).
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Effect on Site Integrity

Based on the information presented above, no adverse effects on integrity of the
Severn Estuary Ramsar are predicted as a result of the M4CaN, alone or in-
combination with other plans or projects (accounting for the compensatory
measures discussed above for the SMP2).

Wye Valley and Forest of Dean Bat Sites/ Safleoedd
Ystlumo Dyffryn Gwy a Fforest y Ddena SAC

Potential for Likely Significant Effects were identified on qualifying bat species
(i.e. lesser and greater horseshoe bats), these include:

o Direct land take leading to habitat loss/fragmentation of roosts/foraging routes
and severance of flight lines (construction);

e Physical presence leading to disturbance to species/restriction in movement/
severance of flight lines (construction and operation);

e Physical Presence - vehicle collision and increased predation risk
(construction and operation);

e Noise and vibration leading to disturbance to species (construction and
operation);

e Lighting has the potential to disturb species/severance flight lines
(construction and operation); and

e Release of pollutants leading to water quality changes/physiological effects
which in turn could affect insect prey populations (construction and
operation).

Baseline

The Wye Valley and Forest of Dean Bat Sites/Safleoedd Ystlumod Dyffryn Gwy a
Fforest y Ddena SAC is designated for lesser horseshoe and greater horseshoe
bats.

The SAC comprises a complex of sites on the border between England and
Wales containing the greatest concentration of lesser horseshoe bats in the UK,
equivalent to approximately 26% of the national population. The complex also
represents the northern part of the range for greater horseshoe bats and
supports approximately 6% of the UK population. The sites contain maternity bat
roosts as well as suitable hibernation roosts in disused mines.

The SAC includes four SSSis, two of which are located within the study area for
the M4CaN: Mwyngloddfa Mynydd-Bach SSSI and Wye Valley Lesser Horseshoe
Bat SSSI.

Mwyngloddfa Mynydd-Bach SSSI provides habitat for the lesser horseshoe bat,
including disused mines suitable for hibernation, and the Wye Valley Lesser
Horseshoe Bat SSSI includes summer nursery roosts for lesser horseshoe bat.
Collectively, these form the most important population centre for the species in
the UK.

In 2014, a series of bat activity surveys were undertaken by Arup (Appendix 10.7
of the ES). During these surveys, activity from a limited number of/individual
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lesser horseshoe bats was recorded at eight of the 20 static detector locations as
shown on Figure 3. These locations were all to the east of the River Usk,
between Pye Corner and the eastern end of the study area, and spread over
9km,i.e.:

e bat detector location 11, Figure 3c, close to Pye Corner, where lesser
horseshoe bat passes recorded during five night survey periods in April and
October were between 7 and 5 respectively;

e bat detector locations 13-15, Figure 3d, within or adjacent to the Tata Steel
site, where the number of lesser horseshoe bat passes recorded during a five
night survey period in September and April respectively, were 3 and 1
respectively;

e Dbat detector location 16, Figure 3e, to the south of Llandevenny and the
A4810, where between 1 and 18 lesser horseshoe bat passes were recorded
during five night survey periods between April and October;

e bat detector locations 17-19, Figure 3e, to the north and west of Magor where
the number of lesser horseshoe bat passes recorded during five night survey
periods between April and October were between 1 and 5 for locations 17
and 18, and between 1 and 55 for location 19; and

e bat detector location 20, Figure 3e, along a green underpass beneath the
existing M4 to the north of Undy, where between 1 and 9 lesser horseshoe
bat passes were recorded during five night survey periods between May and
September).

Therefore, it was concluded that lesser horseshoe roosts may be present in the
area.

The recording of 55 lesser horseshoe passes at detector location 19 during one
five night survey period in April and 22 passes recorded at this location in
September indicates the potential value of the green underpass associated with a
watercourse as a crossing route for lesser horseshoe bats beneath the existing
M4.

In addition, a single greater horseshoe bat was recorded on a one occasion in
October 2014 approximately 8.5 km from Ruperra Castle SSSI, which is the
nearest known roost (2014 survey location 7, Figure 3b). There is the potential
that this bat was from this roost and either foraging in the area or was moving
between summer and winter roosts.

Two types bat activity surveys were undertaken in 2015; a static detector survey
of fifty linear features that would be crossed by the new road (primarily
hedgerows and tree belts along watercourses); and manned dusk and dawn
surveys at seven underpasses and bridges crossing the existing M4 motorway
(Appendix 10.23 of the ES).

Results of the 2015 surveys reported the presence of limited numbers
of/individual lesser horseshoe bats in areas around Magor and to the south of
Llandevenny (Figure 3) where activity levels were generally comparable with
those observed in 2014, i.e.:

e bat detector locations 3-10, Figure 3e, to the east and south of Llandevenny
and south of the main railway line, where between 1 and 14 lesser horseshoe
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bat passes were recorded during five night survey periods between June and
September; and

e bat detector locations 1-2, 32-33 and 35-37, Figure 3e, where the number of
lesser horseshoe bat passes recorded during a five night survey period
between June and September, were between 1 and 16 for locations 1-2 and
32-33, and between 1 and 5 for locations 35-37).

No recordings of greater horseshoe bats were reported (Figure 3); however, their
absence from the site cannot be discounted, although it is considered that if
present, numbers are likely to be low.

Effect on the Conservation Objectives

The following conservation objectives have been set for the horseshoe bat
features of the Wye Valley and Forest of Dean Bat Sites/Safleoedd Ystlumod
Dyffryn Gwy a Fforest y Ddena SAC.:

e The site will support a sustainable population of horseshoe bats in the Wye
Valley area;

e The populations will be viable in the long term, acknowledging the population
fluctuations of the species;

e Buildings, structures and habitats on the site will be in optimal condition to
support the populations;

¢ Sufficient foraging habitat is available, in which factors such as disturbance,
interruption to flight lines, mortality from vehicle collision or predation, and
changes in habitat management that would reduce the available food source
are not at levels which could cause any decline in population sizes or ranges;

¢ Management of the surrounding habitat is of the appropriate type and
sufficiently secure to ensure there is likely to be no reduction in population
size or range, or any decline in the extent or quality of breeding, foraging or
hibernating habitat;

e There will be no loss or decline in the quality of linear features (such as
hedgerows and tree lines) which the bats use as flight lines;

e There will be no loss of foraging habitat used by the bats or decline in its
quality, such as due to over-intensive woodland management; and

o All factors affecting the achievement of the foregoing conditions are under
control.

The following sections provide an assessment of the effects of the Scheme on
the conservation objectives above, with the assessment undertaken under
headings for the LSEs listed in paragraph 5.6.1. The assessments also consider
mitigation to be implemented as part of the project for greater and lesser
horseshoe bat (paragraph 5.6.81 et seq.). The effects on conservation objectives
for the relevant features of the Wye Valley and Forest of Dean Bat Sites SAC
(and thereby potential for adverse effects on integrity of the feature) are then
considered for each conservation objective using the information presented within
the assessments below (see paragraph 5.6.89 et seq.). Effects on the integrity of
the Wye Valley and Forest of Dean Bat Sites SAC are considered in paragraph
5.6.92.

M4CaN-DJV-EBD-Z3_GEN-RP-EN-0001 | March 2016 Page 111



Welsh Government

5.6.15

5.6.16

5.6.17

5.6.18

5.6.19

5.6.20

5.6.21

5.6.22

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

Land take - loss of roosts, foraging and commuting habitat (construction)

Foraging and commuting habitat

There would be no land take in the SAC as a result of the Scheme. However,
taking into account the potential for bats from the SAC to utilise the M4CaN
corridor and immediately surrounding area, land take due to the Scheme could
have an impact on SAC bat populations.

Lesser horseshoe bats are known to forage in woodland, around broadleaved
trees (including young, semi-mature and mature trees), in wetland, and in
pastures with woodland edge or unmanaged hedgerows (Bontadina et al. 2002;
Knight 2006). In particular, broadleaved trees and woodland edge appear to be of
key importance (Knight 2006).

The most important foraging habitat for greater horseshoe bats appears to be
permanent cattle-grazed pasture, hay meadows, wetland habitats such as
streams, and deciduous and/or wet woodland (Natural England 2010).

The area of habitat within the Gwent Levels of potential value to horseshoe bats
that would be lost to construction would include 2,568 m of reens, 9,136 m of field
ditches, more than 8 hectares of reed beds on the Tata Steel land holding to the
south of Queen’s Way (A4810), approximately 50.6 hectares of woodland, 37.55
km of hedgerows, more than 7 hectares of unimproved grassland, 6.86 hectares
of marshy grassland, and 138 hectares of semi-improved grassland.

Post-construction habitat replacement would result in a medium to long term
increase in woodland, watercourses with associated grass margins, reed beds,
and unimproved or species-rich and marshy grassland, which would be cut for
hay and/or extensively grazed, as shown on the EMP (Figure 2.6, Volume 2, of
the ES, and described in Section 10.5 of Chapter 10 of the ES and the SSSI
Mitigation Strategy (Appendix 10.35 of the ES).

Bat roosts

No lesser or greater horseshoe bat roosts were identified during bat roost
surveys undertaken in 2015 (Appendix 10.24 of the ES). Therefore, the M4CaN
development would not result in the loss or disturbance of any known horseshoe
bat roosts. However, pre-construction surveys would include roost surveys of
Berryhill Farm and Fair Orchard Farm in order to confirm the presence or
absence of horseshoe bats roosts.

A Bat House would be constructed at the eastern end of the M4CaN route,
closest to the Wye Valley and Forest of Dean Bat Sites SAC, and to the north of
the existing M4 (as shown on Figure 3f), so as to prevent the need for bats to
cross the existing M4 or new road. The building would be designed with regard to
best practice guidelines for horseshoe roosts (including the Lesser Horseshoe
Conservation Handbook (Schofield 2008), Bat Mitigation Guidelines (Mitchell-
Jones 2004) and the Bat Conservation Trust's Bat Roost Replacement and
Enhancement Resource (available at http://roost.bats.org.uk).

The final design would be agreed with NRW. However, it would likely include
sunlit areas throughout the day of benefit to breeding individuals, as well as cool
areas for autumn to spring roosting. The single-storey block building would likely
comprise a slate or tile roof (lined with type 1f bituminous felt) over an open loft,
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3m high to the ridge with a traditional ridge board and sheltered access points,
suitable for lesser horseshoe bats

The Welsh Government would be responsible for ensuring the long term
appropriate management of the Bat House.

Physical Presence - disturbance to species/restriction in movement/
severance of flight lines (construction and operation)

Major roads can present a barrier to the movement of some bat species.
Berthinussen and Altringham (2012) recorded a significant reduction in bat
activity up to 1.6 km from an 80 km section of the M6 in Cumbria, England. This
reduction in activity was considered in part to be due to the barrier effect of major
roads.

Studies of flight behaviour by Knight (2006) showed that lesser horseshoe bats
do not tend to cross open fields and instead appear to favour commuting
alongside habitat corridors such as hedgerows, as do greater horseshoe bats,
which appear to favour commuting close to corridors of vegetation such as
woodland edge, hedgerows, trees and vegetated watercourses (Natural England
2010). Where these corridors are relatively low-level (e.g. hedgerows less than 3
m in height), Knight (2006) reported that lesser horseshoe bats tend to fly at low
level (i.e. between approximately 0.3 m above ground-level and up to the height
of the vegetation) and close to the vegetation (i.e. at a distance of no more than
approximately 1.5 m from the habitat corridor).

However, despite the above findings, Knight (2006) also recorded some lesser
horseshoe bats crossing over roads, indicating that roads do not necessarily
discourage movement of horseshoe bats across roads.

Therefore, taking into account the potential for some horseshoe bats to cross
over the new road, safe crossing points would be provided as close to known
commuting and foraging routes of horseshoe bats, as recommended by
Berthinussen and Altringham (2012), and measures to direct bats towards these
crossing points would be set in place as described below.

Horseshoe bats are known to utilise underpasses beneath roads. Lesser
horseshoe bats have been recorded flying through underpasses apparently in
preference to crossing roads at high altitude (Boonman 2011) and surveys of
lesser horseshoe bat activity along the A465 Heads of the Valley Road in South
Wales reported that horseshoe bats appeared to favour the use of culverts and
subways beneath the road to flying over the road (Welsh Government 2013). A
study in 2009 and 2010 at three underpasses below a four lane motorway in
Ennis, West Ireland, reported the majority of lesser horseshoe bats recorded
crossing the road did so using an underpass (a total of 58 bat passes over 16
nights) and only a small proportion were recorded flying over the road (1 bat pass
in 16 nights) (Abbott et al. 2012).

However, the type of underpass appears to have an impact on the potential for
use by horseshoe bats. Abbott et al. (2012) reported lesser horseshoe bats flying
through narrow drainage pipes (43 m or 91 m long by 1 x 1.4 m cross section) in
order to cross a road, although the bats appeared to favour larger underpasses
(6 x 17 m cross section and 26 m long), and only a small proportion were
recorded crossing over the road. A study of bat activity through underpasses
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completed in 2002 and 2003, reported greater horseshoe bats flying through
elliptical tunnels of 1.8 m and 2.2 m in diameter (Wray et al. 2005) and Billington
(2003) reported greater horseshoe bats using tunnels beneath the A38.

The Highways Agency (2001b) recommends the use of culverts 1 m high by 2 m
wide to facilitate the movement of lesser horseshoe bats across a road. In
addition, the association of water with the culvert is suggested to improve
chances of use due to the foraging potential of waterbodies.

Therefore, taking the above into account, safe crossing points across the M4CaN
route, would comprise box culverts along reens and dry mammal crossings,
which would be constructed early on during construction so as to help minimise
the impact on bat movement. Temporary pipes would be installed within the
existing reens and ditches early in the construction programme to maintain
connectivity of the watercourses and these would be replaced by permanent
culverts once the haul road has been constructed (as described in Appendix 3.1
and Chapter 3 of the ES).

The locations of underpasses would be along or close to commuting or foraging
routes of horseshoe bats, as recorded in 2014 and 2015 (as shown on Figure 3
and at Appendices 10.7 and 10.23 of the ES).

Therefore, taking into account results of the studies described above, it is
considered that the diameter of the culverts and underpasses to be constructed
for the Scheme (i.e. 1.8 m) would be appropriate for both lesser and greater
horseshoe bats.

Although it is known that bats will seek out alternative commuting routes as
required, some species including horseshoe bats are considered to be less likely
to immediately alter their traditional routes than other more adaptable species
(Halcrow Group Ltd.2011). Therefore, as recommended by the Halcrow Group
Ltd. (2011), in order to improve the probability of bats finding and using crossing
points, where the landscape requirements of the Gwent Levels do not conflict,
strategic planting of trees and shrub would be undertaken in order to provide
habitat corridors to guide bats into entrances to culverts and dry underpasses (as
shown on the EMP, Figure 2.6, Volume 2, of the ES). Planting would be set back
from the hard-shoulder of the new road so as to help deter bats away from the
road.

Planting would be carried out as soon as practicable and as soon as it can be
confirmed that ongoing construction would not result in damage to new plants.

As instructed by the ECoW, whilst planting becomes established, as required in
order to maintain effective habitat connectivity to underpasses (i.e. until new
planting can be carried out and has developed sufficiently to provide a
continuous corridor of vegetation), artificial “bat corridors” (e.g. lines of hazel
hurdle fencing) would be installed in place of new planting at culverts and
underpasses of potential value to horseshoe bats, at least between March and
September, i.e. the main period of bat activity.

Mammal exclusion fencing will be installed along the boundaries of the
construction site (excluding access roads) and the operational boundaries of the
new road. Where fencing joins an underpass, it will be installed up to the
entrance of the underpass in order to help direct species including low flying
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horseshoe bats into these crossing points and, therefore, away from the
construction site or new road.

Should pre-construction surveys of Berryhill Farm and Fair Orchard Farm reveal
the presence of a horseshoe bat roost, and should it be possible to retain these
roosts, the existing A48 and Lighthouse Road would continue to provide potential
access routes to the roosts as well as crossing points across the new road,
thereby helping to minimise any potential impact on roosting bats (It should be
noted that bats were recorded commuting along the A48 and the Lighthouse road
during surveys completed in 2014 (Appendix 10.7 of the ES)).

Taking the above measures into account and assuming use of the underpasses,
the new road could present a physical obstruction to the movement of horseshoe
bats. However, as Section 10.10 of Chapter 10 of the ES states, the exact
significance of impact is not possible to estimate as evidence relating to the
effectiveness of mitigation described above and in Chapter 10 of the ES is limited
(Berthinussen and Altringham 2012). Therefore, monitoring to assess the
effectiveness of mitigation and potential need for additional mitigation measures
would be undertaken as described under Section 6 below.

Physical Presence - vehicle collision and increased predation risk
(construction and operation).

Major roads have been shown to result in a vehicle collision risk for some species
of bats, which will fly over roads (Berthinussen and Altringham 2012). There is
little evidence to show that bats that fly over roads will time their flights in order to
avoid vehicles (although light-averse species such as horseshoes would be
expected to avoid areas heavily-lit by vehicle lights), and therefore roads can
present a risk of injury and fatality due to vehicle collision (Halcrow Group Ltd.,
2011). Berthinussen and Altringham (2012) attributed the threefold reduction in
bat activity recorded during a study of bat activity within 1.6 km of the M6 in
Cumbria, England, in part, to vehicle collision fatalities.

Slow and/or low flying bat species including horseshoe bats tend not to cross
roads at high altitude, putting them at greater risk of mortality due to vehicle
collision (Russell et al. 2009; Lesinski et al. 2010). Studies of flight behaviour by
Knight (2006) recorded lesser horseshoe bats crossing roads at heights of
between 0.15 m and 2-3 m above ground-level, with greater heights being
associated with more open conditions; however where tree lines were associated
with road verges, bats tended to cross the roads at tree canopy height. Greater
horseshoe bats tend also to fly at low level, i.e. less than 2m above ground level
(Natural England 2010).

The retention of severed sections of habitat corridors used by foraging and
commuting bats too close to a new road may increase the potential for bats to fly
over the road in order to continue to use these historic habitat corridors and,
therefore, increase the risk of vehicle collision (Halcrow Group Ltd.2011).

The risk of predation also affects bats. Bats must balance the need to forage
when insect prey are still active with the need to avoid predatory raptoral birds
(Rydell, Entwistle and Racey 1996; Duverge et.al. 2000).
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Flying across open spaces could make bats more detectable to predators and,
therefore, increase the risk of predation (Berthinussen and Altringham 2012).
Therefore, flying over open roads could present an increased risk of predation.

However, the provision of shelter, such as tree canopies, can provide effective
protection against potential predation (Verboom and Spoelstra 1999; Duverge
et.al. 2000; Russo, Russo et al. 2007).

Taking the above into account, the potential for horseshoe bats to cross over
roads, to favour flying at low level, and the potential risks resulting from crossing
roads of vehicle collision and increased predation, safe crossing points
(underpasses, including culverts along retained reens) would be constructed
along the M4CaN route in order to significantly reduce the risk to horseshoe bats.

As described above (under Physical Presence - disturbance to species/restriction
in movement/severance of flight lines; paragraph 5.6.24 et seq.), safe crossing
points would comprise culverts and dry mammal crossings that would be
constructed as soon as practicable during construction, at locations where
commuting and foraging horseshoe bats were recorded in 2014 and 2015
(Appendices10.7 and 10.23 of the ES), or as near as practicable to these
locations (as shown in Figure 3). In addition, tree and shrub planting and
mammal exclusion fencing along the construction and operational boundaries of
the M4CaN route would be used to guide bats towards these crossing points.
Planting would be set back from the hard shoulder so as to help deter bats from
foraging along the road edge.

As described above, artificial bat corridors would be installed as necessary until
new planting becomes sufficiently developed to act as an effective habitat
corridor to guide bats to safe crossing points.

Taking into account the limited number of horseshoe bats recorded on site, it is
considered that the above mitigation measures would be sufficient to significantly
reduce the potential impact of vehicle collision and predation on horseshoe bats
from the SAC.

Monitoring will be undertaken (as described in Section 6 of this report) in order to
assess the effectiveness of measures and the potential need for additional
measures.

Noise and vibration - disturbance to species (construction and operation)

Due to the distance between the M4CaN site and the SAC, no direct impact from
construction or operational noise pollution would be expected with regard to
horseshoe bat populations within the SAC.

However, noise and vibration generated during construction and operation have
the potential to cause disturbance to any horseshoe bats that could be roosting
on or close to the Scheme, although bats, including lesser horseshoe bats, can
be relatively tolerant of some noise whilst roosting, particularly if the noise is
relatively regular or not unexpected and bats can become accustomed to it.

Although no known horseshoe roosts are located along or close to the Scheme,
as a precaution, the Bat House would be constructed more than 230 m from the
new road cuttings (as shown on Figure 3e), and situated between the new road
and the Bat House would be a Water Treatment Area with associated woodland
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planting, in order to further minimise the potential for disturbance to any roosting
bats.

5.6.54 With regard to foraging and commuting bats, limited studies have been
undertaken on the potential impacts of noise. However, studies have reported
that for some bat species, noise can be a deterrent (Schaub et al. 2008) and for
others, including Daubenton's bat, unfavourable noise can trigger avoidance
measures (Luo et al. 2015), potentially affecting the ability of a species to forage
or commute to roosting sites.

5.6.55 The degree and type of impact can vary according to the source and level of
noise. Results of a study of greater mouse-eared bats (Schaub et al. 2008)
showed traffic noise (recorded 7.5 m from a highway, where passing vehicles
averaged 30.7 = 2.5 per minute) to be less of a repellent than noise recorded
from moving vegetation, despite the amplitude of the noise from vegetation being
12dB below that of traffic noise. It is considered likely that noise from traffic may
have a greater effect on passive hearing species, rather than those species
which use echolocation to capture prey, such as horseshoe bats.

5.6.56 With regard to horseshoe bats, although ambient noise may have a negative
impact on foraging efficiency (Hage et al. 2014), it is considered that traffic noise
would not have the same impact due to the fact it is broadband and up to 50 kHz
and horseshoe bats tend to echolocate prey at around 110-115 kHz.

5.6.57 In addition, results of surveys of lesser and greater horseshoe bats along Section
2 of the A465 Heads of the Valley Road in South Wales confirmed that
horseshoe bats were utilising underpasses to cross beneath the road, and were
roosting in sites alongside the road, confirming that noise from a major road does
not necessarily present a complete deterrent to horseshoe bats (Welsh
Government 2013).

5.6.58 Taking the above into account and the potential for noise to have an impact on
some bat species, precautionary measures would be set in place in order to
reduce the level of noise on site during construction and operation (as described
in Chapter 13 of the ES). Measures would include:

e The inclusion of measures to control noise and vibration during construction
in the CEMP;

¢ Limiting construction work to day time hours wherever practicable;

e Use of silenced or quieter plant where available and turning off plant when
not in use;

e The provision of a thin road surface system which is relatively low noise;

e The installation of a solid safety barrier of 0.9 m height along the central
reservation of the new motorway alignment; and

e The construction of 2 m high noise barriers at four locations along the
carriageway. The final locations are subject to evaluation and confirmation;
however, provisionally they would include barriers to the north and west of
Magor (Volume 2 of the ES), which would be of potential value to any SAC
bats commuting onto the Gwent Levels from the SAC.
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Lighting - disturbance to species/severance of flight lines (construction and
operation)

Due to the distance between the M4CaN site and the SAC, no direct impact from
the Scheme's lighting would be expected with regard to the horseshoe bat
populations within the SAC.

However, greater and lesser horseshoe bats will typically avoid lighting (Bat
Conservation Trust and the Institution of Lighting Engineers 2008; Natural
England 2010) and this response could affect roosting, foraging, commuting,
dispersal and population interactions (Stone et al. 2009; Wray et al. 2005), which
in turn could have an adverse impact upon an individual's survival potential as
well as a population's viability should it affect their ability to access favourable
foraging grounds or roost sites.

Research to date suggests the impact of lighting on maternity and hibernation
roosts, and emergence, foraging, commuting and swarming sites could be high
negative (Stone 2013).

In addition, lighting could also make bats more visible to predatory raptors,
resulting in an increased risk of predation.

However, artificial lighting in certain settings may not be a complete deterrent to
some bats. Surveys of bat activity along subways beneath the A465 Heads of the
Valley Road in South Wales reported lesser horseshoe bats flying lit subways
(Welsh Government 2013). This lack of deterrent may, in part, be due to limited
level of lighting as well as the fact that lighting was associated with an enclosed
space and in a low risk area with regard to predation from birds.

Although bats will seek out alternative commuting routes as necessary, e.g. if
unfavourable lighting prevents the use of a traditional commuting route, this could
result in additional energy expenditure, which could in turn impact upon the
viability of a bat colony and if suitable alternative routes are not available, may
result in fragmentation of a population from key foraging areas and/or roost sites
(Natural England 2010).

Currently research evidence is insufficient to confirm the level of lighting required
to ensure an insignificant or no impact on bats, but for horseshoe bats this level
of lighting may be minimal, e.g. Stone et al. (2012) recorded a disturbance impact
on commuting lesser horseshoe bats from light levels as low as 3.6 lux and an
average natural light level along preferred commuting routes of 0.04 lux (Stone
2011).

Therefore, where the reduction of lighting to such minimal levels is impracticable,
alternative strategies would be required, such as the use of measures to screen
light spill, e.g. planting or the use of walls or fencing.

Research regarding the impact of lighting on bats has resulted in the following
general recommendations for light fixtures (Stone 2013):

e Blue-white short wavelength lights should be avoided as these have a
significant negative impact on insect prey. Alternatives could include warm-
white (long wavelength) lights, which have a reduced impact on insects.
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e Lights with high ultra violet (UV) content should be avoided, e.g. metal halide
or mercury light sources, or the UV content should be reduced or removed
(e.g. using filters or glass housings), so as to reduce the negative impact on
insects.

In addition, recommendations include measures to prevent light spill into:

e Nearby potential roosts (should any be located prior to construction) and
associated entrances, emergence and swarming areas;

e Habitat of value to foraging and commuting horseshoe bats, including
watercourses, culverted reens and underpasses; and

o Above a 90° angle.

During the M4CaN construction period, lighting would be provided as necessary
during normal working hours in the autumn and winter and for night time working.
Night working could be undertaken along the M4CaN route.

Operational lighting would be installed at the following locations (as described in
Chapter 2 of the ES):

e The approaches to and throughout the Castleton Interchange;

e The approaches to the Docks Way Junction and over the full extent of the
River Usk Crossing;

o The approaches to and throughout the Glan Llyn Junction and on the new link
road connecting the new section of motorway with the SAR and the SAR
junction and approaches; and

e The approaches to and throughout the Magor Interchange.

Lighting columns are anticipated to be aluminium and to generally have the
following characteristics:

e 15 metres high along the mainline of the new section of motorway, mounted
in the verge in an opposite arrangement;

e 12 metres high along slip roads, mounted in a single sided arrangement; and

e 12 metres high on the River Usk Crossing.

Therefore, in order to minimise the impact of light on bats, the following measures
would be set in place.

Construction lighting for specific tasks would be set at low level and directed
towards working areas. Twenty-four hour security lighting at construction
compounds would also be set inward facing.

Construction and operational lighting would be directed towards the M4CaN
corridor and away from the Bat House and any horseshoe bat roosts that might
be located through pre-construction surveys; watercourses including the River
Usk and Ebbw and culverted reens; dry underpasses; and surrounding areas of
woodland, trees, scrub and hedgerows.

Luminaires during construction and operation would be designed to exclude light
above the horizontal level. It is considered likely that Light Emitting Diode (LED)
luminaires would be used, as these can be used to provide directional lighting or

M4CaN-DJV-EBD-Z3_GEN-RP-EN-0001 | March 2016 Page 119



Welsh Government

5.6.76

5.6.77

5.6.78

5.6.79

5.6.80

5.6.81

5.6.82

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

directional accessories would be installed to reduce light spill. Warm white LEDs
would be favoured where practicable as these have a low negative impact on bat
insect prey (Stone 2013).

In order to confirm the effectiveness of these measures, monitoring would be
undertaken as described in Section 6 of this report.

Release of pollutants leading to water quality changes/physiological effects
which in turn could affect insect prey populations (construction and
operation)

Due to the distance between the M4CaN site and the SAC, no impact from
pollutants would be expected. However, construction would result in the
production of airborne and run-off pollutants (Chapters 3, 7, 11 and 12 of the ES),
which could impact upon habitats of potential value to bats and their insect prey
within or immediately adjacent to the M4CaN site.

Dust created during construction could have an adverse impact on bat
invertebrate prey through direct mechanical damage, pollution, and impacts on
vegetation. However, results of the limited studies undertaken to date provide
insufficient information in order to conclude any definite guidelines regarding
levels of dust deposition that could have an adverse impact on invertebrates
(Latimer et al. 2003).

Therefore, construction would be undertaken in accordance with the Pollution
Control and Prevention, Ground Water and Surface Water, Materials
Management and Site Waste Management Plans; the CEMP; legislative
requirements; and NRW best practice guidelines. Only materials with no
significant potential for leaching of contaminants would be used in the
construction process. Operational surface water run-off from the new motorway
would be managed via grassed verge channels, Water Treatment Areas and reed
beds, in order to remove particulate and chemical pollutants before discharging in
to main reens (Chapter 16 of the ES).

With the above pollutant management measures in place, as concluded in
Sections 10.8 and 10.9 of Chapter 10 of the ES, no adverse effect on water
quality across the Gwent Levels would be expected.

Mitigation Measures to be implemented

The following mitigation measures will be implemented as part of the M4CaN
project to ensure the project does not have the potential to adversely affect the
conservation objectives of the qualifying bat features of the Wye Valley and
Forest of Dean Bat Sites SAC. These measures are either embedded, i.e.
designed into the M4CaN Scheme, or additional, i.e. where these have been
required to ensure avoidance of adverse effects (see Chapter 10, Section 10.5
for further detail on embedded and additional measures). These measures (both
embedded and additional) are considered with the supporting information in the
preceding paragraphs, in the context of the conservation objectives for the Wye
Valley and Forest of Dean Bat Sites SAC in paragraph 5.6.89 et seq.

Land take-habitat loss/fragmentation (roosts):
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Pre-construction surveys of previously unsurveyed buildings would be
undertaken in order to determine whether or not they support lesser or
greater horseshoe bat roosts. Surveys would be carried out in accordance
with best practice guidelines published by the Bat Conservation Trust (Collins
(ed.) 2016) or any potential future updates.

Should roosts be located, works that would result in an offence under the
Habitats Regulations 2010 would be carried out in accordance with an NRW
licence.

A Bat House would be constructed to the east of the new road and north of
the existing M4 (as shown on Figure 3e and Figure 2.6, Volume 2, of the ES).
Once established, the Bat House will be under Welsh Government's (and
subsequent successor's) ownership and management. The design would be
developed with regard to guidelines published in the Lesser Horseshoe
Conservation Handbook (Schofield 2008), Bat Mitigation Guidelines (Mitchell-
Jones 2004) and the Bat Conservation Trust Bat Roost Replacement and
Enhancement Resource (http://roost.bats.org.uk). The final design would be
agreed with NRW.

5.6.83 Land take-habitat loss/fragmentation (foraging and commuting habitat):

Replacement planting within the Scheme boundary would benefit foraging
and commuting bats (as shown on the EMP, Figure 2.6 of the ES and
described in Section 10.5 of Chapter 10 of the ES). The replacement of
habitat of potential high value to bats would include:

e Reens - 2,568 m lost: 2,657 m replacement.
¢ Field ditches - 9,136 m lost: 9,771 m replacement.
e Reed beds - 8.27 hectares lost: 9.9 hectares replacement.

e Woodland - 50.6 hectares (excluding coniferous 0.24 ha) lost. 82.97
hectares replacement and 19.78 ha of linear belts of trees and shrubs.

Although a significantly greater area of semi-improved and improved
grassland would be lost when compared to replacement habitat creation, the
following replacement ratios of value to bats would be included in the
Scheme:

e Unimproved grassland — 7.10 hectares lost: 26.11 hectares of species-
rich grassland replacement.

e Marshy grassland - 6.86 hectares lost: 13.37 hectares of wet grassland
replacement.

5.6.84 Physical Presence - disturbance to species/restriction in movement/severance of
flight lines (construction and operation):

Installation of number? box culverts along retained reens.

Installation of number? safe crossings for bats, targeted in the areas where
horseshoe bats were recorded.

Planting of trees and scrub along the base of new road embankments and
towards culverts and underpasses in order to guide foraging and commuting
bats towards crossing points.
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Installation of artificial "bat corridors” where? to connect hedges and other
linear habitats with culverts and underpasses, while planting develops
sufficiently to provide suitable habitat corridors for bats to follow.

Installation of mammal exclusion fencing where? around construction and
operational site boundaries leading into entrances of culverts and dry
mammal crossings/underpasses.

Physical Presence - vehicle collision and increased predation risk (construction
and operation):

See measures above (Physical Presence - disturbance to species/restriction
in movement/severance of flight lines (construction and operation).

See measures below (Visual and Lighting - disturbance and barrier effects
(construction and operation).

Noise - disturbance to species (construction and operation):

Inclusion of measures to control noise and vibration during construction in the
Pre-CEMP (Appendix 3.2 of the ES) , including:

¢ limiting construction work to day time hours wherever practicable;
e use of silenced or quieter plant where available;
¢ turning off plant when not in use; and

o for works located in close proximity to buildings that would create noise
levels exceeding those acceptable even with standard good practice
measures in place, additional, effective mitigation would be provided as
appropriate to meet appropriate noise levels, e.g. temporary hoardings or
noise barriers or a scheme of sound insulation (see Chapter 13 of the
ES).

Installation of a solid safety barrier of 0.9 m height along the central
reservation of the new motorway alignment.

Construction of 2 m high noise barriers at four locations along the
carriageway. Final locations are to be evaluated and confirmed; however,
provisionally they would include barriers to the north and west of Magor (as
shown in Volume 2 of the ES).

Visual and Lighting - disturbance and barrier effects (construction and operation):

Exclusion of lighting and light spill from the Bat House and any other potential
horseshoe bat roost.

Exclusion of lighting and light spill from habitats of value to bats including
watercourses including the River Usk and Ebbw, culverts and dry
underpasses, woodland, hedgerows and unimproved grassland or hay
meadows.

Installation of luminaires designed to not emit light above the horizontal level.
LED luminaires would be used where possible, and warm white LEDs would
be favoured where practicable so as to minimise the impact on insect prey.

Release of pollutants leading to water quality changes/physiological effects which
in turn could affect prey populations (construction and operation):
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e Outline Pollution Control and Prevention Plan (see paragraph 5.2.67 for
further detail).

e Ground and Surface Water, Materials and Site Waste Outline Management
Plans (see paragraph 5.2.67 for further detail).

e The inclusion of pollution control measures in the Pre-CEMP, including
legislative requirements and NRW best practice guidelines (Appendix 3.2 of
the ES; see paragraph 5.2.67 for further detail).

e Materials with no significant potential for leaching of contaminants would be
used in the construction process.

e Operational surface water run-off would be managed via grassed verge
channels, Water Treatment Areas and reed beds, in order to remove
particulate and chemical pollutants before discharging in to main reens.

Effects of M4ACaN on Conservation Objectives

Significant adverse effects on the qualifying bat species of the Wye Valley and
Forest of Dean Bat Sites SAC are not predicted to occur as a result the M4CaN
during construction or operation. Potential effects on the relevant conservation
objectives (as presented in paragraph 5.6.13) are discussed in turn below.

The site will support a sustainable population of lesser and greater horseshoe
bats in the Wye Valley area.

The populations of lesser and greater horseshoe bats will be viable in the long
term, acknowledging the population fluctuations of the species.

e No known horseshoe roosts would be affected by the Scheme, and the
construction and long term appropriate management of the Bat House (Figure
3e) would result in the enhancement of the potential value of the site to
roosting horseshoe bats from the SAC.

e Taking into account the limited number of lesser and greater horseshoe bats
on site, the long term management of replacement and new habitat of
potential value to foraging and commuting bats, and measures to ensure
sufficient access, as described below, would help ensure the long term
viability of the lesser and greater horseshoe populations of the SAC.

Sufficient foraging habitat is available, in which factors such as disturbance,
interruption to flight lines, mortality from vehicle collision or predation, and
changes in habitat management that would reduce the available food source are
not at levels which could cause any decline in lesser or greater horseshoe
population sizes or ranges.

e The location of the M4CaN route, as far north and as close to Newport and
surrounding built-up areas as practicable, would help to minimise the amount
of available habitat across the Gwent Levels that is of potential value to lesser
and greater horseshoe bats.

e Taking into account research to date that confirms horseshoe bats will utilise
underpasses, and assuming results of monitoring surveys confirm use of
underpasses, their construction early on would help to maintain access to
retained foraging sites.
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e The provision of underpasses along the construction and operational M4CaN
route, along with the use of temporary artificial bat corridors, new planting and
fencing to divert bats towards underpasses, would help to ensure bats could
continue to move across the landscape and the new road.

e The provision of safe underpasses, and associated measures to encourage
bats to utilise these to cross beneath the road, would also help to minimise
the risk of vehicle collision.

e Mitigation measures would help limit the potential for light spill to adversely
affect the probability of:

e Dbats utilising the Bat House as a roost site;

e Dbats foraging surrounding the M4CaN site (including along watercourses,
in woodland, scrub and hedgerows); and

e bats utilising underpasses to commute beneath the new road.

e Measures to control pollutants would ensure no loss or decline in the quality
of watercourses, or grassland, of value to foraging bats.

Management of the surrounding habitat is of the appropriate type and sufficiently
secure to ensure there is likely to be no reduction in lesser or greater horseshoe
population sizes or ranges, or any decline in the extent or quality of breeding,
foraging or hibernating habitat.

e The Welsh Government would be responsible for ensuring the successful
establishment of all areas of new planting and habitat creation and at the
completion of the establishment period (up to five years).

e The Welsh Government or SWTRA would be responsible for ensuring
appropriate long term management of new habitat, new planting, replacement
and culverted watercourses and the Bat House located within the boundaries
of the Scheme. Provisions would also be made so as to ensure NRW would
continue to manage the reen system as appropriate. Therefore, management
of habitats within the boundaries of the Scheme and the SSSI Mitigation
Areas, and management of the reens network would be of the appropriate
type and sufficiently secure to ensure no reduction in lesser and greater
horseshoe population ranges or declines in the extent or quality of breeding
or foraging habitat.

¢ Habitat located outside the Scheme boundary, including construction sites at
Duffryn, Tata and Magor, would be returned to land owners for on-going
management as part of the existing farmland network

There will be no significant loss or decline in the quality of linear features (such
as hedgerows and tree lines) which lesser or greater horseshoe bats use as flight
lines.

¢ No significant long term decline in the quantity or quality of linear features of
the Gwent Levels is expected due to the following:

e Hedgerow replacement would be undertaken on a less than 1:1 basis due
to the conflicting landscape requirements of the Gwent Levels, which
include the restoration of an open landscape with fields bordered by
watercourses only. However, linear planting of trees and scrub would be
undertaken alongside the embankment of the new road in select areas, as
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shown on Figure 2.6 of the ES. This new planting would increase the
amount of woodland and linear tree and scrub habitat lost to the Scheme
and, therefore, help to mitigate hedgerow loss (see paragraph 5.6.84).

e Watercourses with their associated rough grass banks and margins
provide valuable foraging and commuting resources for bats. Therefore,
reen connections would be retained and contained within box culverts
beneath the new road or replaced, along with ditches at a ratio greater
than 1:1 (see paragraph 5.6.83). The replacement of watercourses would
be undertaken as described in Chapters 3 and 10 of the ES.

e The management plan for the SSSI Mitigation Areas (Appendix 10.35 of
the ES) would include the restoration of lost watercourses and
management of watercourse banks and margins for the benefit of insects
and, therefore, foraging bats.

There will be no significant loss of foraging habitat used by lesser or greater
horseshoe bats or decline in its quality.

¢ Habitat retention (i.e. culverting of retained reens beneath the new road) and
replacement would ensure no net loss of high value habitats for lesser and
greater horseshoe bats (i.e. woodland, scrub and watercourses).

e Ecologically sensitive management of the SSSI Mitigation Areas for the
primary benefit of biodiversity, as described in the SSSI Mitigation Strategy
report (Appendix 10.35 of the ES) would provide additional and enhanced
habitats of value to horseshoe bats, including additional and enhanced
watercourse habitat of value to commuting (as well as foraging) bats.

All factors affecting the achievement of the foregoing conditions are under
control.

e Mitigation measures are secured through the ES and associated reports,
including Chapters 2, 3 and 10 of the ES; the SSSI Mitigation Strategy
(Appendix 10.35 of the ES); the EMP (Figure 2.6 of the ES); and the Pre-
CEMP (Appendix 3.2 of the ES).

Taking the above into account and considering the limited numbers of lesser and
greater horseshoe bats recorded in the survey area during 2014 and 2015
(Appendices 10.7 and 10.23 of the ES) which may be from the SAC (given the
distance of the nearest roosts from the Scheme), it is expected that there would
be no adverse effect on the viability of the SAC bat populations or integrity of the
SAC with regard to bats.

In-Combination Assessment

The plans and projects considered within this in-combination assessment are
presented within Section 4.2. As detailed in Section 4.2, the outline nature of the
plans and the high level of the plan level assessments (i.e. due to insufficient
detail on projects) mean that it is difficult to undertake an in-combination
assessment with these plans and the M4CaN. The plan-level HRAs concluded
that the plans will not have an adverse effect on the conservation objectives of
the horseshoe bat features of the Wye Valley and Forest of Dean Bat Sites SAC,
particularly when the appropriate avoidance and mitigation measures identified in
the plan-level HRAs are implemented. It should also be noted that when the
specific projects under these plans come forward, these will need to undertake
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specific, detailed assessments on the potential effects on European sites and
include the M4CaN project (if relevant) as part of their in-combination
assessment.

Effect on Site Integrity

5.6.92 Based on the information presented above, no adverse effects on integrity of the
Wye Valley and Forest of Dean Bat Sites SAC are predicted as a result of the
M4CaN, alone or in-combination with other plans or projects.
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Proposals for Monitoring and Reporting

6.1.1

6.2

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

The following sections provide a list of proposals for monitoring and reporting for
the qualifying features of the European/International designated sites.

Pre-construction Monitoring
Migratory Fish Species
Underwater Noise

In order to determine the noise levels associated with construction related piling,
validating the predictions made within this assessment, underwater noise
monitoring is proposed during construction of the River Usk Crossing. Noise
monitoring will be undertaken during installation of test piling of sheet piles for the
East Pylon for the River Usk Crossing on the east bank of the River Usk. Data
collected during noise monitoring will include:

e Background underwater noise levels in the vicinity of the Usk Crossing (e.qg.
from vessel traffic associated with Newport Docks); and

¢ Underwater noise levels throughout the wetted channel during vibropiling and
during breaks in vibropiling.

Data collected will provide some context for the underwater noise levels
associated with vibropiling, validating the predictions made within this
assessment (and the impact assessment presented in Chapter 10 of the ES).
Confirmation as to the requirement to include other piles (e.g., those for some of
the viaduct piles) within this seasonal restriction will be determined following the
test pile and associated noise monitoring, in consultation with NRW.

Water Quality Monitoring

Pre-construction water quality monitoring will be undertaken at key locations
along the M4CaN corridor to be agreed with NRW. These are likely to include
areas where retained materials are used, areas of contaminated land, water
treatment areas, culverted crossings and within the River Usk and River Ebbw
estuaries. This will comprise monitoring for a broad range of potential
contaminants of concern, including metals, petroleum hydrocarbons and
suspended sediments.

Pre-construction monitoring within the Usk and Ebbw estuaries will comprise
sampling at the proposed discharge locations and upstream and downstream of
these locations in order to characterise the water quality and provide a baseline
against which during- and post-construction monitoring can be compared. The
detail of water quality monitoring will be developed through detailed design and
agreed with NRW via the SWMP.

European Otter

Pre-construction surveys of habitat of potential value to resting otters located
within 100 m of the works area would be undertaken in accordance with best
practice guidelines (e.g. Chanin 2003 and Crawford 2003, or future updates) in
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order to locate any potential otter holts or resting places. Results would inform
the potential need for an NRW licence.

Overwintering bird assemblages

No pre-construction surveys for wintering birds are proposed, beyond those
already carried out for the ES in 2014/15 and 2015/16.

Lesser and Greater Horseshoe Bats

Pre-construction surveys for horseshoe bat roosts would be undertaken in
accordance with survey guidelines published in Collins ((ed.) 2016). Survey sites
would include previously unsurveyed buildings that would be affected by the
Scheme, including Berryhill Farm, Fair Orchard Farm and a residential building to
the south west of Magor and the main railway line to the east of the Scheme.
Buildings were unsurveyed due to a lack of permission from land owners to
access and/or survey or due to changes in the Scheme following the completion
of the survey season.

Survey results would inform the potential need for additions to the NRW licence
application (i.e. due to the need to disturb or remove a previously unidentified
horseshoe roost) and the potential need for an additional Bat House prior to the
commencement of construction so as to prevent an adverse impact on the
roosting potential for SAC bats.

During Construction Monitoring
Migratory Fish Species
Underwater Noise

Monitoring for underwater noise at the River Usk crossing will be undertaken
during the early stages of construction, during test piling of the coffer dam for the
east pylon (see Section 6.2).

Water Quality Monitoring

Monitoring of water quality during the construction phase will comprise the
monitoring of water treatment areas to ensure contaminants within water to be
discharged into waterbodies (e.g. the reen network) are low enough to comply
with the discharge consents to be regulated by NRW.

Performance monitoring will also be undertaken during construction at other
localities along the M4CaN corridor to ensure significant effects on water quality
are avoided and to monitor performance of any intervention following a pollution
event, in the unlikely event that such an incident should occur.

During-construction performance monitoring will be undertaken at the same pre-
construction monitoring locations along the M4CaN corridor agreed with NRW,
including the River Usk and River Ebbw estuaries.

The detail of water quality monitoring will be developed through detailed design
and agreed with NRW via the SWMP and will comprise monitoring for a broad
range of potential contaminants of concern, including metals, petroleum
hydrocarbons and suspended sediments.
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European Otter

The ECoW would be responsible for ensuring regular monitoring of mammal
exclusion fencing is undertaken throughout the construction phase (i.e. on a daily
basis in areas of active construction and at least on a weekly basis in all other
areas). Monitoring would be carried out so as to enable any repairs to be made
as soon as practicable.

The ECoW would be responsible for ensuring regular monitoring of potential
protective measures required within the boundaries of the construction site, such
as the installation of ‘ladders’ in deep (>0.5 m) excavations. Monitoring would be
carried out so as to ensure measures are set in place as required to ensure the
protection of otters.

The ECoW would be responsible for ensuring regular monitoring of construction
lighting throughout the construction period, so as to ensure measures to
limit/prevent light spill are set in place as required to minimise the potential for
disturbance or displacement of otters.

Annual monitoring surveys of otter activity would be carried out by appropriately
experienced ecologists along the underpass beneath working areas on the
eastern bank of the River Usk and along the river itself, as well as along culverts
and other underpasses elsewhere along the M4CaN route. Surveys would be
completed in order to confirm use by otters and to inform the potential need for
additional mitigation measures so as to prevent a significant impact on the
movement and dispersal of otters (e.g. the need for screening around working
areas). Surveys would be undertaken in accordance with best practice guidelines
(e.g. Chanin 2003 and Crawford 2003, or potential subsequent updates).

Site inductions and toolbox talks will include the need for construction personnel
to report any sightings of otter on site, or the presence of potential holts or resting
sites, to the ECoW, either directly or via the Site Manager, so as to enable the
ECoW to advise and ensure any additional mitigation measures are set in place
as soon as practicable to prevent any adverse impacts on otters.

Overwintering bird assemblages

Monitoring for overwintering birds during the construction phase will include
vantage point monitoring of sensitive locations (e.g. River Usk and Ebbw
crossings and representative proportions of the Gwent Levels) to assess whether
birds continue to use habitats adjacent to the construction areas during the
construction phase. The key species monitored will be redshank and gadwall,
although data on other SPA bird species will be collected during these surveys.

During construction surveys will focus on the use of habitats by gadwall and
redshank to test the predictions made in this SIAA with respect to continued use
of surrounding habitats. This will include monitoring of redshank roosting
behaviour at the Ebbw and Usk river crossings (e.g. monitoring whether this
species continues to roost close to the crossing location, or is displaced to
alternative roosts upstream or downstream of the crossing) and monitoring of
gadwall within fields, reens and ditches around the Llanwern Steel works, noting
any evidence of construction related disturbance effects.

Monitoring requirements are to be confirmed with NRW.
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Lesser and Greater Horseshoe Bats

The ECoW would be responsible for ensuring regular monitoring of construction
lighting throughout the construction phase so as to ensure measures to
limit/prevent light spill are set in place as required to minimise the potential for
disturbance or displacement of bats.

The ECoW would be responsible for ensuring regular monitoring of artificial bat
corridors throughout the construction phase so as to ensure measures are set in
place as required.

Annual monitoring surveys of bat activity over the construction site and along
culverts and other underpasses, as they are constructed, including the bridge
over the River Usk, would be carried out by appropriately experienced ecologists
throughout the construction phase. Surveys would be completed with regard to
guidelines published by the Bat Conservation Trust (Collins (ed.) 2016)..

Surveys of bat activity would be undertaken at the Bat House, as well as bat
boxes installed as a requirement of any NRW development licence for bats.
Surveys would be undertaken by appropriately experienced ecologists and where
necessary, licenced ecologists, and in accordance with the requirements of any
NRW licence where necessary. Surveys would be carried out with regard to
survey guidelines published by the Bat Conservation Trust (Collins (ed.) 2016),
Surveys would be completed in order to confirm the presence of roosting bats.

Post Construction Monitoring
Migratory Fish Species
Water Quality Monitoring

Post-construction water quality monitoring will be undertaken at the same pre-
construction monitoring locations along the M4CaN corridor agreed with NRW,
including the River Usk and River Ebbw estuaries. Post-construction monitoring
within the Usk and Ebbw estuaries will comprise sampling at the proposed
discharge locations and upstream and downstream of these locations in order to
detect the pollutants associated with runoff from the M4CaN River Usk and River
Ebbw crossings.

The detail of water quality monitoring will be developed through detailed design
and agreed with NRW via the SWMP.

European Otter

Where mammal fencing is located inside or is attached to the operational
boundary fencing of the Scheme, the likelihood of damage would be reduced by
the protection afforded by the operational fencing. However, mammal exclusion
fencing suitable for otters installed along the boundaries of the operational sites
would be monitored at least every three months and after any damage to
operational fencing is reported (e.g. as a result of an accident on the road), in
order to ensure any repairs are undertaken as soon as practicable.

The movement of otters through culverts, dry mammal crossings and along the
River Usk channel would be monitored over a period of ten years and as agreed
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with NRW in order to confirm whether or not otter movement and home ranges
are being impacted upon by the Scheme. Monitoring surveys would be carried
out with regard to survey methodologies described in the DMRB, Volume 10
Section 1, Part 9 (Highways Agency 1999), and published by Bang and
Dahlstrgm (2001), Chanin (2003) and Strachan and Moorhouse (2006). Results
of monitoring surveys would confirm the effectiveness of the mitigation and inform
the need for amendments to or additional mitigation measures such as additional
measures to direct otters towards underpasses.

Overwintering Bird Assemblages

As with during construction monitoring for overwintering birds (see paragraph
6.3.11), post construction monitoring will include vantage point monitoring of
sensitive locations (e.g. River Usk and Ebbw crossings and representative
proportions of the Gwent Levels) to assess whether birds continue to use habitats
adjacent to the M4CaN during operation (i.e. as recorded during baseline
surveys). The key species monitored will be redshank and gadwall, although data
on other SPA bird species will be collected during these surveys.

Post construction monitoring surveys will focus on the use of habitats by gadwall
and redshank to test the predictions made in this SIAA with respect to continued
use of surrounding habitats. This will include monitoring of redshank roosting
behaviour at the Ebbw and Usk river crossings (e.g. monitoring whether this
species continues to roost close to the crossing location, or is displaced to
alternative roosts upstream or downstream of the crossing) and monitoring of
gadwall within fields, reens and ditches around the Llanwern Steel works, noting
any evidence of construction related disturbance effects. Monitoring will also
focus on the use of the ecological mitigation areas (i.e. those committed to within
the Reen Mitigation Strategy and the SSSI Mitigation Strategy) by SPA bird
species, particularly gadwall (i.e. in reen and ditch habitats) and redshank (i.e. in
areas of replacement saltmarsh to be created in the lower Usk).

Monitoring requirements are to be confirmed with NRW.

Lesser and Greater Horseshoe Bats

New planting would be monitored during the establishment period (5 years post
planting) so as to ensure failed plants are replaced like for like as required in
order to ensure failures do not result in significant gaps in planting.

Regular monitoring of mammal exclusion fencing (as agreed with NRW) would be
undertaken so as to ensure any repairs are undertaken as soon as practicable.

Bat activity monitoring surveys of box culverts, dry mammal crossings,
underpasses and bridges, and along adjoining artificial bat corridors, areas of
connective planting and mammal fencing, would be undertaken with regard to
survey guidelines published by the Bat Conservation Trust (Collins (ed.) 2016) or
subsequent update guidelines.

Regular monitoring of the Bat House would be undertaken as agreed with NRW,
in order to confirm presence/absence of roosting horseshoe bats and inform the
need for any maintenance or repair work.

Monitoring would be agreed with NRW and would cover a period of ten years
post-construction. Results of these monitoring surveys would confirm the
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effectiveness of the mitigation and inform the need for amendments to (or
additional) mitigation measures, such as the installation of artificial bat corridors,
additional planting to guide bats to safe crossing points or alterations to lighting.
Monitoring would enable measures to be set in place as soon as practicable.

Criteria for Success
Migratory Fish Species
Underwater Noise

The mitigation proposed for migratory fish is precautionary due to the low noise
levels expected from vibropiling (and bore piling) and the avoidance of works
within the wetted channel of the River Usk SAC. Mitigation will be considered
successful if trial piling of the east pylon shows that noise levels associated with
vibropiling are not considerably higher (i.e. sound pressure levels at frequencies
relevant to fish species) than background noise levels (e.g. noise associated with
vessel movements to and from Newport Docks).

In the unlikely event that noise levels associated with vibropiling are considerably
higher than those predicted within this SIAA, there may be a requirement to
impose the March to June seasonal restriction (see paragraph 5.2.68) on
vibropiling at locations other than the east and west pylons of the River Usk
crossing (e.g. piles associated with the approach viaducts).

Water Quality

Criteria for success of water treatment measures adopted as part of the M4CaN
project during construction and operation will be measured through compliance
with discharge consents which will be regulated by NRW. These consents will
relate to discharge of suspended sediments and any other contaminants of
concern associated with construction and operation of the M4CaN and discharge
of treated waters to waterbodies, including the Gwent Levels reen network and
River Usk.

For example, should monitoring of suspended sediments in water treatment
areas during construction show that settlement has not been sufficient to meet
standards for discharge (as regulated by NRW), then alternative methods may be
considered, including flocculation and potentially off site disposal, if appropriate.

European Otter
The mitigation measures for otter would be considered a success if:

e Otter activity is recorded along both banks of the River Usk beneath the new
road bridge, confirming the new road has not impacted upon movement along
the River Usk SAC.

e Otter activity is recorded along new culverts and dry underpasses, confirming
these provide effective safe crossing points and methods to prevent a
reduction in individuals' home ranges and dispersal potential.

e Otter activity continues to be recorded in all areas where activity was reported
in 2014 and 2015 (Appendices 10.8 and 10.25), confirming no significant
impact on otter ranges.

M4CaN-DJV-EBD-Z3_GEN-RP-EN-0001 | March 2016 Page 132



Welsh Government

6.5.6

6.5.7

6.6

6.6.1

M4 Corridor around Newport
Statement to Inform an Appropriate Assessment under the Conservation of Habitats and
Species Regulations 2010

No otter casualties are recorded on the new carriageway.

Overwintering Bird Assemblages

The mitigation measures for overwintering bird species would be considered a
success if:

Wintering birds were monitored and seen to return in subsequent seasons to
the wider area.

This would likely include continued redshank roosting within the Ebbw
estuary, either close to the Ebbw crossing or at the roosts upstream and
downstream of the crossing, as noted during baseline surveys.

Success for gadwall would be represented by continued use of the reen and
ditch network surrounding the M4CaN and particularly those waterbodies to
be replaced as part of the Reen Mitigation Strategy.

While the focus of monitoring will be redshank and gadwall (as these were
the species for which LSEs were predicted to occur), other SPA species will
be noted. Their continued presence in the habitats surrounding the M4CaN
(e.g. reen and ditches within the field network of the Gwent Levels) and the
ecological mitigation areas (to be developed through the SSSI Mitigation
Strategy and the Reen Mitigation Strategy) will also be evidence of success
of the mitigation measures.

Lesser and Greater Horseshoe Bats

The mitigation measures would be considered successful if the monitoring
programme demonstrates the following:

Lesser and greater horseshoe bats cross beneath the new road utilising
culverts and other underpasses. Success will be measured by the proportion
of bats using the underpasses compared to those crossing the M4CaN, with
the majority of bats predicted to use underpasses. The proportion of bats
using underpasses which would indicate success would be at least 90%
(Berthinussen and Altringham 2105).

Lesser and greater horseshoe bat activity continues to be recorded at similar
levels in all areas where horseshoe bat activity was recorded during 2014 and
2015 (Appendices 10.7 and 10.23 of the ES).

Bat monitoring surveys confirm that lighting does not deter lesser or greater
horseshoe bats from utilising underpasses along the route.

The Bat House has been inhabited by roosting horseshoe bats.

Reporting

Migratory Fish Species

Underwater Noise

Pre-construction underwater noise monitoring data will be reported to Welsh
Government and NRW through a monitoring report. This monitoring report will
include details such as:
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e Noise monitoring locations, including distances from noise sources (i.e.
background noise such as shipping and distance from M4CaN piling rig);

e Background underwater noise levels (both frequencies and sound pressure
levels reported), including, where possible, presentation of noise levels from
vessel movements to/from Newport Docks;

¢ Noise levels (frequencies and sound pressure levels) in the water column
during vibropiling operations at set distances from the east pylon;

¢ Noise levels should be in appropriate metrics for the type of noise produced
by vibropiling, e.g. continuous noise is usually reported as root mean square
sound pressure levels, rather than peak or peak-to-peak.

e The monitoring report will include quantitative comparisons of background
noise levels with noise levels from trial vibropiling.

Water Quality

Details of how water quality monitoring data (pre and post construction) will be
reported to Welsh Government and NRW will be presented within the SWMP
which is to be developed and agreed with NRW.

European Otter

The ECoW would be responsible for ensuring the reporting of results of
monitoring surveys to the Developer or future successor and, as necessary or
requested, to Welsh Government and NRW on at least an annual basis or as
otherwise requested or required in order to ensure any necessary amendments
to the mitigation measures are undertaken as soon as practicable.

Should pre-construction surveys confirm the need for an NRW licence, reporting
would be undertaken in accordance with the requirements of the licence.

Overwintering Bird Assemblages

The ECoW and wider project team would be responsible for ensuring the
reporting of results of monitoring surveys to the Developer or future successor
and, as necessary or requested, to Welsh Government and NRW on at least an
annual basis or as otherwise requested or required in order to ensure any
necessary amendments to the mitigation measures are undertaken as soon as
practicable.

Lesser and Greater Horseshoe Bats

As for otters, the ECoW would be responsible for ensuring the reporting of results
of monitoring surveys to the Developer or future successor and, as necessary or
requested, to Welsh Government and NRW on at least an annual basis or as
otherwise requested or required in order to ensure any necessary amendments
to mitigation measures are undertaken as soon as practicable.

Should pre-construction surveys confirm the need for an NRW licence, reporting
would be undertaken in accordance with the requirements of the licence.
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Consultation

7.1
7.1.1

7.1.2

7.1.3

7.1.4

7.1.5

Consultation prior to the SIAA

A considerable amount of consultation with the regulatory authorities took place
for the draft plan level Strategic Habitat Regulation Assessment for the M4CaN
(see Welsh Government, 2014a). This included consideration of a range of
options (e.g. name coloured routes) and subsequently led to selection of the
Black Route as the preferred option. Comments provided by NRW ensured that
all LSEs were captured in the final SHRA, with NRW ultimately agreeing, in
principle, with the conclusions of the SHRA.

To ensure a consistent approach, all of the previous consultation for the SHRA in
terms of LSEs and survey requirements has also been captured within the project
level AIES Stage 1: Screening Report (Welsh Government, 2015) and SIAA for
the M4CaN. Representations on the draft AIES Stage 1: Screening Report were
invited from NRW, as the appropriate Nature Conservation Body under the
Habitat Regulations on 6th October 2015. Following receipt of these comments
the Screening Assessment has been revised and the updated version is set out
in Section 4 of this report. The NRW response to the AIES Stage 1: Screening
Report is presented in Appendix Al, with Welsh Government responses to the
NRW comments presented in Appendix A2.

Natural England were also invited to make representations on the draft AIES
Stage 1: Screening Report (Welsh Government, 2015) in October 2015, but have
not provided a response. During consultation on the SHRA, Natural England
replied that based on the information provided that they would not expect the
proposed works to affect any national or European protected sites within
England, and therefore do not have comments on the proposals. They indicated
that should NRW identify potential effects on the sites, they would comment
further.

Since commencement of detailed development of the route for the purposes of
EIA/SIAA and environmental surveys in 2015, monthly liaison meetings have
been held with NRW, with other meetings to discuss particular aspects of the
Scheme as required.

This SIAA report has also been submitted to NRW and Local Planning Authorities
for consultation as part of the overall public consultation on the Environmental
Statement.
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Conclusions

8.1.1

8.1.2

8.1.3

8.1.4

This SIAA report demonstrates that the M4CaN will not have an adverse effect on
the integrity of the River Usk SAC, Severn Estuary SAC, SPA and Ramsar and
the Wye Valley and Forest of Dean Bat Sites SAC, either alone or in-combination
with other projects or plans. This has been concluded based on the information
provided which shows that progress towards achieving the relevant conservation
objectives of the qualifying features will not be interrupted or delayed. The
M4CaN will also not disrupt the factors which help maintain favourable condition
and interfere with the balance, distribution and density of key indicator species of
favourable condition these European sites.

Adverse effects on migratory fish (listed as features of the River Usk SAC and
Severn Estuary SAC and Ramsar) are not predicted to occur due a range of
measures embedded into the scheme, most notably the avoidance of
construction of any structures within the wetted channel of the river and
maintaining connectivity of the Gwent Levels reen and ditch network (particularly
important for European eel). Other measures will include avoidance of certain
construction operations (i.e. piling) during particularly sensitive periods for fish
migration, measures to ensure water quality of the River Usk and Gwent Levels is
maintained in a favourable condition and appropriate design of lighting during
construction and operation to minimise effects on migratory fish. These
measures, in combination with the short term, intermittent (for construction) and
localised effects of the M4CaN (during construction and operation) will ensure
that adverse effects on the conservation objectives of migratory fish features of
European sites do not occur.

Adverse effects on European otter (listed as a feature of the River Usk SAC) are
not predicted to occur as a result of the M4CaN construction or operation. The
natural range of otters within the River Usk and the surrounding habitats
(including the Gwent Levels) will be maintained through the provision of
underpasses at regular intervals along the M4CaN corridor, although the
assumption that otters from the River Usk SAC use habitats along the entire
M4CaN route is considered over precautionary. Other measures which will be
implemented as part of the Scheme include the use of mammal exclusion fencing
to minimise collision risk and encourage use of dedicated mammal underpasses,
limiting construction and operational lighting, replacement of habitats of value to
otters (e.g. reen and ditch habitats within the Gwent Levels) and protection of
otter holts during construction and operation. These measures will ensure that
there will be no adverse effects on the ability of the otter population in the River
Usk SAC to be stable or increasing in the long term and that otters can move
safely around the River Usk and other habitats in the surrounding area, i.e.
including the Gwent Levels.

Effects of the M4CaN on qualifying bird species of the Severn Estuary SPA and
Ramsar are also not expected to lead to adverse effects on the conservation
objectives of these features. The M4CaN is located outwith the boundary of the
Severn Estuary SPA and Ramsar (located 300 m south of the River Ebbw
crossing) and therefore any effects are only expected on linked habitats used by
qualifying features. Generally qualifying bird species were present along the
M4CaN corridor in low abundances and in many cases at significant distances
from the M4CaN (e.g. birds recorded in parts of the Gwent Levels were in excess
of 2 km from the SPA boundary). Redshank and gadwall were the only two SPA
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gualifying species considered to be present in abundances considered to be high
enough to represent a potential likely significant effect. Redshank were recorded
roosting at the River Ebbw crossing and tidal mudflats to the north and south of it,
while gadwall were recorded in low abundances within waterbodies to the south
of the Llanwern Steel works (i.e. reens and ditches within the field network of the
Gwent Levels). While disturbance and displacement effects are predicted to
occur to these two species during construction and operation, there is a wide
availability of alternative suitable habitat in the surrounding landscape. These
include: redshank roosting sites upstream and downstream of the Ebbw crossing;
habitats suitable for supporting gadwall the wider reen and ditch network of the
Gwent levels; supporting habitats for both redshank and gadwall within the
Severn Estuary SPA and Ramsar (for which these have been designated); and
habitats within ecological mitigation areas for the M4Can (to be developed
through the SSSI Mitigation Strategy and the Reen Mitigation Strategy) which
would include replacement reen and ditches (to be used by gadwall) and
replacement saltmarsh to be created in the lower Usk (to be used by redshank).

Adverse effects on bat features of the Wye Valley and Forest of Dean Bat Sites
SAC are not predicted to occur as a result of construction or operation of the
M4CaN. The Scheme is located over 6 km from the closest SSSI component of
this SAC, although greater and lesser horseshoe bat features (assumed to be
associated with this SAC) were recorded along the eastern sections of the
M4CaN scheme. No known horseshoe bat roosts would be affected by the
Scheme and the provision of habitat replacement and enhancement measures,
including a Bat House, as part of the Scheme will ensure effects on foraging and
commuting bats will be minimised. To ensure access to foraging habitat provided
around the M4CaN (including parts of the Gwent Levels) is maintained and to
reduce the potential for collision or predation due to the presence of the M4CaN,
the Scheme will provide for safe underpasses large enough to accommodate
these species and measures including artificial bat corridors, new planting and
fencing to divert bats towards underpasses. These, and other measures to be
implemented as part of the M4CaN Scheme, will ensure that any adverse effects
on integrity of the Wye Valley and Forest of Dean Bat Sites SAC are avoided.

DMRB HD44/09 guidance (Highways Agency, 2009) recommends that, for the
purposes of Regulation 61 of the Conservation of Habitats and Species
Regulations 2010, answers to the following four questions (a to d) should be
provided (based on the information presented) when concluding a SIAA. These
are addressed in turn here.

(a) Is the proposal directly connected with or necessary to site management for
nature conservation?

The M4CaN project is neither connected with nor necessary to site management
for any of the European sites considered within this document.

(b) Is the proposal likely to have a significant effect on the features of the site of
European Importance, alone or in combination with other plans and projects?

The M4CaN AIES Stage 1: Screening concluded that LSEs could not be ruled
out on qualifying features of the following European sites (summarised in Section
4 of this SIAA):

e River Usk SAC;
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e Severn Estuary SAC;

e Severn Estuary SPA;

e Severn Estuary Ramsar; and

e Wye Valley and Forest of Dean Bat Sites SAC.

It is therefore necessary for an Appropriate Assessment to be carried out for the
M4CaN project on the qualifying features of these five sites. In line with DMRB
HD44/09 guidance, it is therefore necessary to provide answers to questions (c)
and (d) below.

(c) What are the implications of the effects of the proposal on the sites’
conservation objectives and will it delay or interrupt progress towards
achievement of any of the objectives?

It has been concluded that, assuming the implementation of the mitigation
measures outlined in Section 5.2 to 5.6 of this SIAA, the proposals will not
adversely affect the conservation objectives nor delay or interrupt progress
towards achieving these.

(d) Can it be ascertained that the proposal will not adversely affect the integrity of
the site beyond reasonable scientific doubt?

As detailed above, the implementation of the mitigation measures outlined within
this SIAA will ensure that the proposals will not adversely affect the integrity of
the sites beyond reasonable scientific doubt..

Therefore, for the purposes of Regulation 61 of the Conservation of Habitats and
Species Regulations 2010, it is considered that there would be no adverse effect
on the integrity of the European sites considered within this SIAA either alone or
in-combination with other plans and projects.
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