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Executive summary 
Introduction 
Highways England has commissioned the Jacobs Atkins Joint Venture (JAJV) to design and assess a 
proposed Smart Motorway (SM) All Lane Running (ALR) scheme on the M6 between Junction 13 (J13) and 
Junction 15 (J15), referred to in this report as the Proposed Scheme. The Proposed Scheme would run from 
J13, near Stafford, to J15 near Stoke-on-Trent (see Volume 2, Figure 1-1 for a location plan). Highways 
England expects to commence construction of the Proposed Scheme in winter 2016.  

The Proposed ALR Scheme would provide four permanent running lanes by converting the hard shoulder in 
lane 1 commencing at J13, where through junction running will be introduced, and finishing at J15 south 
facing slip roads. A number of signs and signals will be introduced intra junction at J15. As part of the works, 
the Proposed Scheme will provide a hardened central reserve with a new rigid concrete barrier (RCB) to 
replace the existing deformable metal vehicle restraint system. The new RCB will facilitate a narrower central 
reserve, which is critical to the application of SM ALR cross-section within the existing highway boundary. A 
full description of the Proposed Scheme is provided in Section 2. 

This Environmental Study Report (ESR) presents the findings of the non-statutory environmental 
assessment undertaken to identify and assess potential environmental impacts that could arise from the 
Proposed Scheme and recommend mitigation measures to minimise these impacts in order to inform the 
planning, design and construction process and satisfy legal obligations. 

Air quality – operation  
The Proposed Scheme is not predicted to be likely to result in any significant impacts on local air quality. The 
compliance risk assessment has identified that the Proposed Scheme has a low risk of being non-compliant 
with the EU directive on ambient air quality.  

In the 2020 do minimum and do something scenarios, there are predicted to be exceedances of the annual 
mean NOx at up to 120m from the kerbside of the M6. In these locations, the Proposed Scheme is predicted 
to result in increases in NOx concentrations in 2020. 

The regional assessment results show relatively small percentage increases in NOx, PM10 and CO2 
emissions as a result of the Proposed Scheme, with similar results for the opening and design year 
assessments. 

Overall, there would be no significant residual effects on air quality during the operation of the Proposed 
Scheme. 

Noise and vibration 
The operational noise assessment includes two new noise barriers at Stafford and at J14. With the included 
mitigation in the long-term, the majority of noise sensitive receptors in the study area are expected to 
experience negligible decreases in noise in the daytime, with some receptors predicted to experience minor 
to moderate noise decreases. At night-time there are predicted to be more negligible noise increases than 
decreases but there are a small number of properties predicted to experience minor to moderate night-time 
noise decreases as a result of the Proposed Scheme. 

The Proposed Scheme results in a reduced number of people experiencing noise levels above the significant 
adverse effect level in both the daytime and the night-time in the opening and future year assessments. 

No noise impacts are predicted in the wider area as a result of the Proposed Scheme. 

The construction works required for the Proposed Scheme have the potential to give rise to significant 
adverse effects, particularly for works taking place at night. Such impacts will be limited by the use of best 
practicable means.  
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Ecology and nature conservation 
Overall, the Proposed ALR Scheme would not result in any significant adverse effects to statutory or non-
statutory designated sites, habitat, bats or otters as a result of the Proposed Scheme. 

Given the application of the stated mitigation, there would also be no significant residual effects due to the 
Proposed Scheme associated with habitat loss and direct mortality on badger, birds, water vole or great 
crested newts. 

No other significant adverse impacts or significant residual effects are anticipated on other important 
ecological features meeting the threshold of value for the Proposed Scheme. 

Landscape and cultural heritage – visual amenity an d setting  
The majority of receptors (17) would experience a moderate or minor adverse impact resulting in a slight 
adverse effect for 11 receptors due to the opening up of the motorway and visual intrusion of construction 
activities. Overall the visual impact of the construction of the Proposed Scheme is not considered to be 
significant. 

At year 1, the majority of receptors (21) would experience a minor or negligible adverse impact resulting in a 
slight adverse effect for 18 receptors due to the opening up of the motorway and consequent increase in 
visibility of traffic and new infrastructure. Overall the visual impact of the Proposed Scheme is not considered 
to be significant. 

At year 15 the proposed mitigation and enhancement planting would have matured to greatly improve 
screening and integrate the motorway further into the landscape. Due to additional planting that would infill 
existing gaps it is considered that some receptors (nine) may experience beneficial impacts resulting in 
either neutral or slight beneficial effects. None of the assessed effects at year 15 are considered to be 
significant. 

In terms of impacts on the setting of cultural features, the Proposed Scheme is not considered to significantly 
increase intrusion on the setting of the assets and all four assets were assessed with negligible adverse 
impacts at year 15, resulting in neutral or slight adverse effects. More detailed discussion is set out within the 
assessment table in Appendix I. 

Construction compounds have not been confirmed at the time of writing. However, two potential locations 
have been considered: the Doxey depot land north of Aston Bank bridge or alternatively land to the south-
west of J14 off Creswell Grove. At the Doxey depot site, assuming no perimeter vegetation is removed, it is 
unlikely that there would be any additional impacts. At the J14/Creswell Grove site, the compound features 
and activities would be obvious and intrusive, resulting in a major adverse effect on one receptor during 
construction, which would be a large adverse effect. This effect would be temporary over the duration of 
construction period only, so, is not considered to be significant assuming the site is returned to its original 
status after use. 

Cumulative effects 
No adverse significant cumulative impacts are predicted as a result of the Proposed Scheme. 

Conclusion 
The majority of potential impacts identified and assessed in this ESR would be temporary and short term in 
duration associated with the construction phase. Construction impacts would be largely temporary, short in 
duration and reversible, with the exception of some minor permanent loss of some negligible value habitat.  

Adhering to good practice embodied in a comprehensive construction environmental management plan will 
minimise identified temporary adverse effects. Mitigation is also identified (and incorporated in the design 
where appropriate) to minimise the permanent loss of negligible value habitat in the soft estate. 

During operation, there would be no long term significant adverse effects on local receptors. 
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1. Introduction 

1.1. Overview of the Proposed Scheme 
1.1.1. The Proposed Scheme comprises a Smart Motorway (SM) all lane running (ALR) scheme on the 

M6 between junction 13 (J13) and junction 15 (J15) as an improvement under the Highways Act 
1980. The Proposed Scheme would pass through the Staffordshire County Council local authority 
area, including South Staffordshire Council, Stafford Borough Council and Newcastle-under-
Lyme Borough Council. 

1.1.2. It is proposed that the Smart Motorway would be operated as ALR between J13 and J15 with the 
hard shoulder converted to a permanent live lane. Through junction running would also be 
introduced to all junctions with the exception of J15 northbound. There would be no land-take 
required for the Proposed Scheme. 

1.2. Purpose of this environmental study report 
1.2.1. Highways England has commissioned the Jacobs Atkins Joint Venture (JAJV) to design and 

assess a proposed SM ALR scheme on the M6 between J13 and J15, referred to in this report as 
the Proposed Scheme. The Proposed Scheme would run from J13, near Stafford, to J15 near 
Stoke-on-Trent (see Volume 2, Figure 1-1 for a location plan). Highways England expects to 
commence construction of the Proposed Scheme in winter 2016. 

1.2.2. This Environmental Study Report (ESR) presents the findings of the non-statutory environmental 
assessment undertaken to identify and assess potential environmental impacts that could arise 
from the Proposed Scheme and recommend mitigation measures to minimise these impacts in 
order to inform the planning and design process and satisfy legal obligations. Where no 
significant effects are predicted, the conclusions of the detailed environmental assessment 
process, as recorded in a final ESR are summarised in a Record of Determination (RoD) and 
published in a Notice of Determination (NoD). For the purposes of this ESR, the assessment of 
the Proposed Scheme has been undertaken on the Design Fix 2/Design Fix 3 (DF2/DF3) stage 
design. The Proposed Scheme is currently progressing from DF3 towards DF4. 

1.3. Background to the Smart Motorways Programme 
1.3.1. Highways England has commenced a programme to introduce smart motorways to actively 

manage traffic and improve journeys on their motorway network. Smart motorways are managed 
by regional control centres, and use CCTV, allowing Highways England traffic officers to be 
deployed to incidents if they occur and to help keep traffic moving. The smart motorway schemes 
that have been introduced have been highly successful in providing additional capacity, where 
required, and improving journey times. 

1.3.2. Early smart motorways schemes used a combination of variable mandatory speed limits and 
extra capacity through the use of the hard shoulder as a running lane during peak traffic periods. 
New smart motorway schemes (those that started design development from 2013 onwards) will 
be built to a new design standard. 

1.3.3. The knowledge gained from the delivery of previous smart motorway schemes, as well as 
additional research and assessments, has led Highways England to develop this revised 
approach to smart motorways. Using the knowledge and experience gained from previous smart 
motorway schemes, Highways England has developed and refined their original smart motorway 
design so that it can deliver the same benefits for a lower whole life cost (design, construction, 
operation and maintenance). 

1.3.4. The new smart motorway design provides additional capacity without compromising safety; 
supports the economy by addressing congestion problems; and continues to deliver a 
technology-driven approach to managing traffic on some of the busiest parts of England’s 
motorway network. The new design involves making the hard shoulder available for use as a 
traffic lane at all times. This approach forms the basis of the Proposed Scheme between J13 and 
J15 of the M6. 
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1.3.5. The Proposed Scheme objectives relate to the wider objectives of the Smart Motorways 
Programme, as follows. The strategic case of the Smart Motorway Programme supports 
achievement of the following national objectives: 

• Support the Treasury’s Business Plan 2011-2015 to secure an economy that is 
growing sustainably, is more resilient, and is more balanced between public and 
private sectors and between regions through developing a more effective transport 
network that facilitates movement of people, goods and services between places. 

• The government’s priority to invest in the strategic road network to promote growth 
and address the congestion that affects people and businesses, and continue to 
improve road safety as set out in the Department for Transport Business Plan 2011-
15. 

• Delivering a Sustainable Transport System, implementing the recommendations of 
the Eddington Transport Study 2006, through enhancing national networks to tackle 
congestion, capacity constraints and unreliability in particular on key inter-urban 
corridors and international gateways. 

• Support continued enhancements to the Trans European Road Network (TERN) and 
secure the benefits it gives in terms of maintaining international connectivity for road 
users. 

1.3.6. The programme also supports the Strategic Outcomes of Highways England, as defined in the 
Delivery Plan, directly contributing to the following outcomes: 

• Supporting economic growth – “In order to relieve congestion and minimise delay, we 
will deliver 112 individual schemes generating £4 in long term economic benefit for 
every £1 invested. Between 2015/16 and 2019/20 (Road Period or RP1), we will start 
work on 15 Smart motorways projects as identified in Spending Round 2013 (SR13), 
with eight of these to be completed by the end of RP1. This means starting work on 
480 lane miles by the end of the Road Period and completing 286. 

• Achieving a more free flowing network – capacity will be added through Smart 
Motorways and “the capital investment of more than £7bn will contribute significantly 
to increase capacity and remove bottlenecks to facilitate our ambition for a free-
flowing strategic road network. The investment will also allow us to address the 
environmental impact on people and improve access to and from the strategic and 
local road networks.” 

1.3.7. In addition to these direct contributions, the smart motorways programme will support the 
remaining Strategic Outcomes of ‘A Safe and Serviceable Network’, ‘Improved Environment’ and 
an ‘Accessible and Integrated Network’, through a sympathetic and collaborative approach to 
design, working with key stakeholders. Support of all of these outcomes should, in turn, support 
an improvement in user satisfaction. 

1.4. Regulatory framework 
1.4.1. The European Union (EU) Directive 2014/52/EU requires that an Environmental Impact 

Assessment (EIA) be undertaken by the promoters of certain types of development to identify 
and assess the environmental effects of certain public and private projects before development 
consent is given. 

1.4.2. Directive 2014/52/EU specifies the qualification requirements and the process by which statutory 
EIA should be undertaken. All developments listed under Annex I of the EIA Directive must be 
subject to statutory EIA in every case. Developments listed under Annex II may need to be 
subject to statutory EIA depending on whether the proposal qualifies as a ‘relevant project’ (that 
is if it meets certain criteria and thresholds defined in Annex II) and gives rise to significant 
effects. The potential to generate significant environmental effects are described within Annex III 
of the EIA Directive. 
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1.4.3. In England and Wales, the requirements of the EIA Directive with regards to road projects has 
been transposed into UK statute by Section 105 of the Highways Act 1980, as amended by the 
Highways (EIA) Regulations 2007. Screening procedures that accord with the requirements of 
the EIA Regulations exist within Highways England to determine whether trunk road and 
motorway developments require statutory EIA, leading to the preparation of an environmental 
impact assessment report (EIAR). This process is known as determination, and this ESR informs 
this process. 

1.4.4. The Proposed Scheme has been classified as a relevant Annex II project (i.e. statutory EIA is not 
mandatory) as whilst, it is not of a type listed in Annex I, the anticipated area subject to 
construction / reconstruction is over the trigger threshold of 1 hectare (ha). Under Highways 
England’s procedures, Annex II relevant projects, such as the application of SM ALR on the M6 
would require an appropriate level of environmental review in accordance with the regulations. 
The Proposed Scheme has, therefore, been subject to an environmental review and assessment 
in line with the Design Manual for Roads and Bridges (DMRB) Volume 11 and associated 
updates, Interim Advice Notes (IAN) and guidance to establish whether significant environmental 
effects are likely to arise during its construction and operation phases. If significant environmental 
effects are predicted, a statutory EIA leading to the production of an EIAR will be required.  

1.4.5. Where no significant effects are predicted, the conclusions of the detailed environmental 
assessment process, as recorded in a final ESR are summarised in a RoD and published in a 
NoD. 

1.5. The Road Investment Strategy and Highways Engl and 
Licence 

1.5.1. The first ‘Road investment strategy’ (RIS 1) outlines a long-term programme for England’s 
motorways and major roads with the stable funding needed to plan ahead. The RIS 1 comprises: 

• a long-term vision for England’s motorways and major roads, outlining how Highways 
England will create smooth, smart and sustainable roads 

• a multi-year investment plan that will be used to improve the network and create 
better roads for users 

• high-level objectives for the first roads period 2015 to 2020. 

1.5.2. Over the next 5 years the first RIS will: 

• benefit up to 250,000 people by reducing the noise impact of the strategic road 
network 

• help to prevent over 2,500 deaths or serious injuries on the network over the next five 
years 

• build over 1,300 additional lane miles 

• improve 200 sections of the road network for cyclists 

• bring forward 127 schemes, with a total construction value of £15.7 billion 

• resurface 80% of the network with low noise, quick-to-fix surfacing 

• save 46 million hours of time lost in traffic every year by 2030 
• deliver over £4 of benefit for every £1 spent. 
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1.5.3. Alongside the RIS, the Government has committed to turning the Highways Agency into a 
Government-owned strategic highways company (Highways England). As part of this, As of April 
2015, the Government brought into force the Highways England Operating Licence. The Licence 
represents a crucial part of the new system for the management of roads in England by setting 
out the Secretary of State's statutory directions and guidance to Highways England. The 
document makes clear, to both Highways England and the wider community of road users and 
stakeholders, what Highways England is expected to achieve and how they must behave in 
discharging their duties and in delivering the Government’s vision and plans for the network, set 
out in the Road Investment Strategy. 

1.5.4. The Licence emphasises that the role of Highways England is about more than just complying 
with the letter of the law. It is expected that the company will ‘go the extra mile’ in the way it 
engages with road users and collaborates with other organisations to develop shared solutions. 
Specifically with regard to the environment, Parts 4.2g and h required Highways England to 
“Minimise the environmental impacts of operating, maintaining and improving its network and 
seek to protect and enhance the quality of the surrounding environment” and “Conform to the 
principles of sustainable development”. 

1.5.5. The way in which the Proposed Scheme achieves these requirements are set out the specific 
relevant topic chapters of this report and are summarised in the conclusion in Section 11; they 
include the provision of low noise surface as well as proposed landscape and ecology planting 
areas. 

1.6. Scope and content of this report 
1.6.1. The environmental assessment for the Proposed Scheme has been undertaken in accordance 

with the DMRB Volume 11, IAN 125/15: Environmental Assessment Update, IAN 126/15 
Environmental Assessment Screening and Determination and IAN 161/15: Smart Motorways. 
IAN 183/14 ‘Environmental Management Plans’ has informed the preparation of the outline 
environmental management plan (OEMP) detailed in Chapter 10. 

1.6.2. The scope and content of this ESR have been informed by the Smart Motorways Programme M6 
J13 to J15 Smart Motorway draft Scoping Report (hereafter referred to as the Scoping Report). 

1.6.3. DMRB states that there is no prescribed format for non-statutory EAR, but suggests a structure, 
which has been broadly followed in this report as outlined below. 

1.6.4. Chapter 1 introduces the Proposed Scheme and sets out the purpose, scope and content of this 
ESR and the background to the Smart Motorways Programme, it also sets out the applicable 
regulatory framework. 

1.6.5. Chapter 2 sets out the need and objectives for the Proposed Scheme and provides a detailed 
description that includes details on traffic management during construction. Chapter 2 also 
covers existing setting and land use and the land-take requirements associated with the 
Proposed Scheme as well as construction, operation and long term management of the 
Proposed Scheme, including delivery and implementation. 

1.6.6. Chapter 3 discusses the alternatives and design options considered for the Proposed Scheme. 

1.6.7. Chapter 4 outlines the environmental impact assessment methodology, including scoping, 
surveys undertaken, predictive techniques applied and constraints, the significance criteria used 
for each topic and mitigation and enhancement. This chapter also briefly addresses the topics 
scoped out during the scoping stage of the assessment. 

1.6.8. Chapters 5 to 8 relate to the main topics for which the environmental assessment has been 
undertaken, that is the DMRB topics considered most likely to be associated with significant 
effects arising from the Proposed Scheme. The main topics for the Proposed Scheme are air 
quality (operation), noise and vibration (construction and vibration), ecology and nature 
conservation (construction and vibration) and visual effects (operation, including cultural 
heritage). Each of the main topic chapters covers study area and baseline, limitations to the 
assessment, applicable regulatory framework, methodology, sensitivity of resource, mitigation, 
magnitude of impacts and significant effects. 

1.6.9. Chapter 9 considers cumulative impacts. 
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1.6.10. Chapter 10 provides an outline for an environmental management plan for the Proposed 
Scheme. 

1.6.11. Chapter 11 summarises the conclusions of the environmental assessment, with particular regard 
to conclusions on determination. 

1.6.12. Further chapters and appendices are as follows: 

• Chapter 12: bibliography 

• Chapter 13: glossary and abbreviations 

• Appendix A: IAN 125/15 checklist 

• Appendix B: Air quality verification 

• Appendix C: Air quality All Modelled Receptors 

• Appendix D: Noise technical report 

• Appendix E: Ecology legislation guidance 

• Appendix F: Targeted protected species and habitat constraints survey 

• Appendix G: Great crested newt survey report 

• Appendix H: Habitat regulations assessment screening report and figures 

• Appendix I: Visual impact receptors table 

• Volume 2: Figures. 
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2. The Proposed Smart Motorway 
Scheme 

2.1. Need for the Proposed Scheme 
2.1.1. The key objectives and purpose of the Smart Motorway Programme have been outlined in 

Section 1 above and it is recognised that the M6 between Birmingham and Manchester is a 
strategic route that carries high volumes of heavy goods and other vehicles. Congestion and 
unreliable journey times are already experienced at busy periods and traffic is predicted to 
continue to grow. 

2.1.2. The M6 meets a number of important high level needs, including: 

• part of the trans-European network of roads (route E5) 

• part of the national motorway network making a major contribution to the UK 
economy 

• forms an integral part of the main transport corridor connecting the Midlands with the 
north-west, south-west and south-east of England, Scotland and Wales 

• a major transport link for the movement of freight and other strategic traffic 

• facilitates the movement of holiday traffic and access to national events. 

2.1.3. The construction of the Proposed Scheme along the section of the M6 from J13 to J15 would 
work towards the provision of smart motorway conditions along much of the M6, with other 
sections of smart motorway on the M6 either already operating, under construction or in planning.  

2.1.4. The Proposed Scheme is located between two planned smart motorway schemes (M6 J10a to 
J13, which is under construction, with completion expected in 2015) and M6 J16 to J19 
(construction start date expected to be in 2015). Currently the M6 from J13 to J15 is dual 3-lane 
motorway, the majority of which includes hard shoulder, with some discontinuities around 
structures. 

2.2. Description of the Proposed Scheme 
2.2.1. The Proposed Scheme comprises the following two elements: 

• A rigid concrete barrier (RCB) component comprising the hardening of the central 
reserve and installation of RCB between J13 and J15. 

• An ALR component comprising design and construction of the SM ALR through the 
installation of gantries, variable message signs and emergency refuge areas (ERAs), 
in accordance with the standards as set out in IAN 161/13.  

2.2.2. The Proposed Scheme is shown on Figure 2-1. 
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Figure 2-1 Scheme location plan 

2.2.3. Controlled motorways have the following key features: 

• Mandatory speed control, using variable speed limits displayed on special Controlled 
Motorway Indicators (CMIs) equipped with ‘Red Rings’, mounted above each lane on 
standard gantries (installed at nominal 1km intervals). 

• Automatic signal setting in response to traffic conditions, driven by a more advanced 
version of the Motorway Incident Detection and Automatic Signalling (MIDAS) 
system, with additional driver information on enhanced message signs. 

• Provision of speed enforcement using automatic camera technology. 

2.2.4. The Controlled Motorways system displays reduced speed congestion signal settings in response 
to the traffic conditions on the motorway. The congestion signal settings respond to the number 
of vehicles per minute passing over the loop detectors (the traffic flow). At calculated thresholds, 
the speed limit displayed to drivers is reduced or increased as required. 

2.2.5. Smart Motorways operate in a similar manner to Controlled Motorways except that the proposal 
also involves converting the hard shoulder permanently to a traffic lane to create extra capacity 
necessary to support economic growth. Information about road conditions and speed limits will be 
displayed to drivers on electronic road signs. Through junction running, the conversion of the 
hard shoulder into a running lane within the extent of the junction, will be implemented unless 
there is an operational reason not to do so. 

2.2.6. A summary of the main features of the Proposed Scheme is provided below. 

Carriageways 
2.2.7. Where the existing standard three lane carriageway with hard shoulder is to be upgraded to four 

lane ALR (with or without through junction running), the four running lanes will be accommodated 
within the existing paved area and generally no widening within the verge will be required. The 
overall carriageway width will be 13.75m.  
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2.2.8. Where a lane drop/ lane gain is to be provided at a given junction, the existing three lanes and 
hard shoulder configuration will be retained through the junction. Through junction running 
involves taking the four running lanes through the junction. 

2.2.9. A hard surface and an RCB will be installed for the full length of the central reserve. This will 
minimise the requirement for future maintenance work in the centre of the motorway, which has 
benefits for road worker safety. 

2.2.10. There will be provision of a nearside hardstrip of approximately 500mm width with enhanced 
edge drainage. 

2.2.11. The carriageway within the Proposed Scheme limits will be resurfaced in its entirety and the 
junction layouts will be realigned to accommodate the fourth lane generally by re-configuration of 
slip roads. 

2.2.12. There will be permanent through junction running as the default position at all junctions (with the 
exception of motorway to motorway interchanges with free flowing link roads; and terminal 
junctions at scheme boundaries). 

2.2.13. Retaining walls will be installed to accommodate ERAs, remotely operable temporary traffic 
management (ROTTM) signs, communications cabinet sites and gantries as necessary. 

Central reserve works 
2.2.14. The Proposed Scheme provides a hardened central reserve with a new concrete barrier to 

replace the life expired steel barrier, which will allow the central reserve to be narrowed for the 
ALR cross-section. 

2.2.15. The central reserve works comprises the following components: 

• RCB from MP 219/770 (through J13) northward to MP 246/600 (approximately 400m 
past J15), plus an RCB extension from MP 246/600 to MP 248/300, approximately 
2km past J15. Totalling approximately 28,763m of RCB. 

• Central reserve pavement throughout, with narrowing to 3.0m minimum.  

• Localised widening and collars at overbridge locations. 

• Strengthening works at approximately 20 underbridges, including work at former light 
wells. 

• Central reserve drainage works.  

Verge / ALR works 
2.2.16. The ALR component of the Proposed Scheme provides four permanent running lanes by 

converting the hard shoulder into lane 1, commencing at the tie-in to J13 where through junction 
running will be introduced and finishing at J15 south facing slip roads. A number of signs and 
signals will be introduced intra junction at J15. 

2.2.17. The ALR works comprises the following components: 

• Provide four permanent running lanes as per IAN 161/13 through J13 to J15 south 
facing slips. 

• Redefine junction layouts to accommodate the fourth lane and through junction 
running. 

• Approximately 1.2m wide hard strip with enhanced edge drainage. 

• Resurface hard shoulder where it becomes a running lane. 

• Resurface existing running lanes. 

• Correct hard shoulder adverse camber over approximately 5km of the highway within 
the Proposed Scheme limits. 

• New carrier drains and attenuation as required for verge drainage. 
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• Approximately 10 new gantries (super-span or long-span cantilevers), to be fitted with 
advanced motorway indicators (AMIs), new message mark 4 signs (MS4s) and/or 
advanced directional signs (ADS). 

• Approximately seven new ADS cantilever gantries. 

• Approximately 20 new ERAs 

• Replace approximately 14 older MS3 cantilever signs with new MS4 cantilever signs 
fitted to the existing bases, plus approximately 35 new MS4 cantilever signs. 

• New longitudinal communication ducting along the Proposed Scheme length and 
various local duct improvements (subject to surveys). 

• Upgraded national roads telecommunications services (NRTS) longitudinal cable 
between the transmission station at J13 (approximate MP 219/8) and J15 
(approximate MP 246/1). 

• Relocate Eccleshall transmission station. 

• Approximately 45 pan-tilt-zoom (PTZ) CCTV cameras to provide 100% coverage of 
the carriageway. 

• New MIDAS radar at regular centres throughout the Proposed Scheme. 

• New vehicle restraint system (VRS) and RCB to protect verge bridge piers and 
parapets. 

• New retaining structures to accommodate ERAs, communication cabinet sites, 
gantries and other verge infrastructure. 

• Approximately 95 ROTTM signs. 

• Demolish and replace Burton Bank Footbridge. 

• Parapet strengthening over the West Coast Mainline at Dunston Railway Bridge, 
Cresswell Viaduct No 1 and Norton Railway Bridge. 

• Widen southbound merge at J14, including Cresswell Viaducts No 2 and No 3, with 
associated earthworks. 

• Demolish Cresswell Home Farm Overbridge. 

• Other parapet and waterproofing works at underbridges (subject to survey). 

• Approximately 2km of new environmental barriers. 

• New lighting introduced at J15. 

• Maintenance works to be defined. 

Emergency refuge areas 
2.2.18. In the ALR sections (where the hard shoulders have been converted into a running lane), 

dedicated ERAs with emergency telephones will be constructed in discrete locations. ERAs, 
which are similar to laybys, are required to provide a safe area for vehicles to stop in an 
emergency without interrupting the flow of traffic. ERAs resemble a traditional layby and are 4.6m 
wide and extend for a length of 100m. Ten ERAs will be installed northbound and 10 southbound 
at maximum interval of 3,255m and an average of 2,500m. Within the Proposed Scheme limits 
the ERAs would be located as shown in Table 2-1. Refuge areas may be new or may be 
converted from an existing facility, for example a wide load bay. Barrier setback will increase from 
1.2 at 30m from the start of the ERA to 1.6m at the end of the ERA. 
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Table 2-1 Proposed ERA locations 

ERA reference Carriageway Location (approx.) 

ERA-S1-221789 Southbound 221,789 100m long 

ERA-N1-221889 Northbound 221,889 100m long 

ERA-N2-223889 Northbound 223,889 100m long 

ERA-S2-223889 Southbound 224,000 100m long 

ERA-N3-225689 Northbound 225,675 100m long 

ERA-S3-226089 Southbound 226,089 100m long 

ERA-S4-229889 Southbound 229,889 100m long 

ERA-N4-230619 Northbound 230,619 100m long 

ERA-S5-231589 Southbound 231,589 100m long 

ERA-N5-232845 Northbound 232,845 100m long 

ERA-S6-235689 Southbound 235,689 100m long 

ERA-N6-236289 Northbound 236,289 100m long  

ERA-S7-237469 Southbound 237,469 100m long 

ERA-N7-238289 Northbound 238,289 100m long 

ERA-S8-239489 Southbound 239,489 100m long 

ERA-N8-240539 Northbound 240,539 100m long 

ERA-S9-241989 Southbound 241,989 100m long 

ERA-N9-242689 Northbound 242,800 100m long 

ERA-N10-244489 Northbound 144,489 100m long  

ERA-S10-244489 Southbound 244,600 100m long 

2.2.19. Emergency roadside telephones (ERT) will be provided in all dedicated refuge areas. Existing 
ERT elsewhere along the extent of the Proposed Scheme will be removed, apart from those 
within a junction where the existing hard shoulder is retained. 

Signs and gantries 
2.2.20. Operation of the Smart Motorway will be controlled via LED signals, which will be mounted on 

overhead gantries, or pole mounted in the verge. There are three main types of LED signals, 
which are described below: 

• AMI are used to display variable mandatory speed Limits (VMSL) for each lane using 
programmable high resolution LEDs. 

• MS4 are a type of variable message sign used to provide driver information in the 
form of text and pictograms. 

• MS3 will be deployed in advance of strategic junctions and provide information to the 
travelling public in the form of text messages. 

2.2.21. The roadside devices to be included as part of the Proposed Scheme are detailed in Table 2-2 
below. Figure 2-1 illustrates typical views of MS4, ADS and AMI signage. 
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Table 2-2 Roadside devices

Roadside device 

AMI (gantry mounted) 

AMI (post mounted) 

MS4 

MS3 / MS2 

ERT 

HADECS enforcement cameras (ENF)

HADECS enforcement cameras (ENF)

MIDAS outstation 

Radar sites 

Pan, tilt and zoom CCTV camera (PTZ

Remotely operated temporary traffic management signs (ROTTMS)

 

  

Figure 2-2 Typical views of 

Traffic control and road safety
2.2.22. In relation to traffic control and road safety, the following design elements will apply:

• VMSL with an associated automated enforcement/ compliance system.

• Driver information, including lane availabi
1,500m. Information will be provided through MS3 strategic signs; and new MS4.

• All existing CCTV locations will be retained with additional CCTV coverage (CCTV 
coverage is provided to support event management, in l
2530) operating in low light with infra
is located on infrastructure that is not being retained by the 
CCTV mast and associated infrastructure will be installed nea

• Central reserve 

• Radar detectors will be used lieu of traditional MIDAS loops on the main 
carriageways. 

• ERT provided in all dedicated refuge areas. Existing ERT elsewhere will be removed, 
apart from those within a junction where the existing hard shoulder is retained.

• Install MIDAS loops.

• Upgrade NRTS longitudinal cable.

15 

Roadside devices  

New Existing

44 0

10 0

63 0

0 39 (to be removed)

20 54 (to be removed)

HADECS enforcement cameras (ENF) (live sites) 4 0

HADECS enforcement cameras (ENF) (non-live sites) 6 0

76 58 (to be removed)

76 0

tilt and zoom CCTV camera (PTZ) 66 15 (to be removed)

Remotely operated temporary traffic management signs (ROTTMS) 75 10 (to be retained)

Typical views of MS4, ADS and AMI signage 

Traffic control and road safety  
In relation to traffic control and road safety, the following design elements will apply:

VMSL with an associated automated enforcement/ compliance system.

Driver information, including lane availability, provided at intervals not exceeding 
1,500m. Information will be provided through MS3 strategic signs; and new MS4.

All existing CCTV locations will be retained with additional CCTV coverage (CCTV 
coverage is provided to support event management, in line with TD17/85 and MCH 
2530) operating in low light with infra-red emitters. Where an existing CCTV camera 
is located on infrastructure that is not being retained by the Proposed S
CCTV mast and associated infrastructure will be installed near to the original location.

 RCB (in accordance with TD19). 

Radar detectors will be used lieu of traditional MIDAS loops on the main 

ERT provided in all dedicated refuge areas. Existing ERT elsewhere will be removed, 
those within a junction where the existing hard shoulder is retained.

Install MIDAS loops. 

Upgrade NRTS longitudinal cable. 

Existing  

0 

0 

0 

39 (to be removed) 

54 (to be removed) 

0 

0 

58 (to be removed) 

0 

15 (to be removed) 

10 (to be retained) 

 

In relation to traffic control and road safety, the following design elements will apply: 

VMSL with an associated automated enforcement/ compliance system. 

lity, provided at intervals not exceeding 
1,500m. Information will be provided through MS3 strategic signs; and new MS4. 

All existing CCTV locations will be retained with additional CCTV coverage (CCTV 
ine with TD17/85 and MCH 

red emitters. Where an existing CCTV camera 
Proposed Scheme, a new 

r to the original location. 

Radar detectors will be used lieu of traditional MIDAS loops on the main 

ERT provided in all dedicated refuge areas. Existing ERT elsewhere will be removed, 
those within a junction where the existing hard shoulder is retained. 
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• Install new VRS and safety barrier to protect verge bridge piers and parapets. 

Drainage 
2.2.23. The design fix 3 (DF3) preliminary drainage design provides an indicative layout of the edge of 

pavement and central reserve drainage collection systems. The design intention is for the 
existing piped and ditch drainage systems to be retained and repaired/remediated as necessary.  

Central reserve 

2.2.24. Approximately 50% of the Proposed Scheme has super-elevated carriageway, where the 
carriageway drains toward the central reserve, given the full reconstruction and narrowing of the 
central reserve to be undertaken for the RCB element of the Proposed Scheme, much of this 
existing drainage will need to be removed and replaced. 

2.2.25. In areas where the carriageway is super-elevated and drains towards the central reserve, the 
primary method of surface collection and conveyance will be a slip formed concrete slot drain 
along the edge of the RCB. Where the carriageway is balanced, the paved central reserve will fall 
towards the verge edge drainage.  

2.2.26. Drainage of the hardened sections of the central reserve will allow a 20% rainfall intensity 
increase for the effects of climate change. 

2.2.27. Where required for the construction of the slot drain, all existing central reserve pipework and 
sub-surface drainage will be removed, with the exception of cross carriageway piped 
connections. These connections will be retained where practical, and cleaned and repaired as 
needed. New cross-carriageway drains will be avoided, with sections of carrier drain to be 
installed in the central reserve to bypass defective cross connections. 

2.2.28. Run-off will be conveyed through the slot drain, and where necessary, carrier pipes will be 
employed to discharge into the existing cross carriageway pipes. Attenuation will comprise 
oversized longitudinal pipes parallel to the slot drain, or enlarged chambers. Flow controls will be 
formed by reducing the pipe size to act as a throttle, or through the inclusion of formal flow 
controls. 

2.2.29. New subsurface drainage will be installed in conjunction with the slot drain along all super-
elevated sections of carriageway, connecting into the carrier pipe network. The existing central 
reserve subsurface drainage in the balanced carriageway sections will be retained and 
reconnected to maintain current levels of groundwater removal. 

Verge 

2.2.30. The existing verge surface drainage alignment and arrangement of carrier drains and outlets to 
ditches will be retained as far as practical. As part of further design development to design fix 4 
(DF4), the predicted larger volumes of run-off arising from the increase in paved area will be used 
to assess the performance of the existing drainage systems to ensure that no flooding would 
occur on the carriageway for rainfall events up to a 1 in 5 year return period storm. Where 
flooding is predicted, the verge drainage will be modified to accommodate the increased flows. 

2.2.31. The reduction in permitted nearside flood width is likely to result in a need for the provision of 
additional drainage. This may be provided via inserting additional gullies or installing sections of 
combined kerb drainage, surface water channel or slot drain. 

2.2.32. Where localised widening of the highway is required, new surface water collection assets will be 
of the same type as those replaced, sized to accommodate the new design flows. 

2.2.33. Where the existing hard shoulder of the M6 will be re-profiled to fall towards the central reserve 
rather than verge under the Proposed Scheme, the existing surface collection assets will be 
removed if they are serving the carriageway only (e.g. gullies, grouted pipework). Assets such as 
filter drains taking pavement and earthworks run-off will be retained, with regrading of the surface 
to the new alignment. 

2.2.34. Existing verge pipe networks will be retained where possible, with any severe structural defects 
repaired. Where required, attenuation will be provided through on-line replacement of existing 
pipes with oversized pipes. As far as practical, attenuation will be contained within existing 
ditches. 
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2.2.35. Pipe runs located in the existing hard shoulder will be retained and relined where required. 
Chambers will be capped or reconstructed to allow access outside of the running lane. 
Alternatively, access will be positioned in lane 1, outside of the wheel track, subject to approval. 

2.2.36. Gratings on retained gullies will be replaced. Where an existing drainage network is modified to 
include an ERA, a closure device will be installed within the ERA drainage. 

2.2.37. Where gullies discharge to a ditch, attenuation in the ditch will be via regrading and introducing 
flow controls into the ditch. If it is not possible to amend or clear a ditch, localised attenuation 
pipes will be installed in the verge (no longer than 100m) connecting to the existing ditch. 
Installation of attenuation pipes will be coordinated with installation of other verge features, such 
as gantries, variable message signs and ducting. 

2.2.38. Existing subsurface drainage of the pavement layers will be retained. New sub-surface drainage 
will be installed and connected to the pipe network where existing verge drainage systems are 
replaced or where the carriageway is widened. 

Structures – overbridges and underbridges 

2.2.39. The existing surface drainage regime on overbridges will be retained, modified or replicated, 
depending on flow requirements and structural detail. The existing drainage system on 
underbridges will be retained where practical. Where replacement is required, it will generally be 
linear or combined kerb drainage. 

Emergency refuge areas 

2.2.40. Each ERA will have an independent drainage network that will be connected to the existing 
drainage network. The surface network collection method will comprise combined kerb drainage 
with new subsurface drainage to drain pavement layers. Attenuation will be provided within the 
ERA comprising oversized pipes and chambers connected via an acute pollution shut-off valve to 
the existing verge drainage network. Spillage containment will be provided to an agreed volume 
(minimum 5m3). 

Outfalls and ditches 

2.2.41. All existing outfalls and ditches will be retained. The Proposed Scheme will not include any new 
outfalls to existing watercourses. 

2.2.42. Existing ditches will be retained, with clearing undertaken to accommodate the required 
attenuation and post-opening requirements where needed. 

Lighting 
2.2.43. Where new or replacement lighting is required, this would be provided by efficient LED type 

lanterns that would be capable of being managed centrally allowing them to be dimmed or even 
switched off to minimise the environmental effects at low flow times in the middle of the night. 
These LED lanterns have a much lower visual impact than the existing low pressure and high 
pressure sodium lamps and should be less intrusive to neighbouring residents. 

Junction 13 slip roads 

2.2.44. At J13, exit/entry slip roads will be lit for 156m upstream of the give way line (5 seconds travelling 
time at 70mph), or to the back of the nose if this is less than 156m from the give way line. In 
addition entry slip roads will be lit from the gyratory, through the left hand curve exiting the 
gyratory and for one further column once onto the slip alignment.  

Junction 14 slip roads 

2.2.45. At J14, exit slip roads will be lit for 156m upstream from the give way line (5 seconds travelling 
time at 70mph), or to the back of the nose if this is less than 156m from the give way line. In 
addition entry slip roads will be lit from the gyratory, through the left hand curve exiting the 
gyratory and for one further column once onto the slip alignment. 
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Junction 15 northbound slip roads 

2.2.46. NB entry and exit slip roads will be lit along their full extents to illuminate their unconventional 
curvature and layout. On the exit slip, this will include the reverse curve where the slip alignment 
deviates from the mainline. In addition, the mainline (both carriageways) on the NB approach to 
J15 will be lit from the final ADS, with lighting tying in to the NB exit slip road. Subject to detailed 
design, this would entail approximately 400m of mainline lighting. 

Junction 15 southbound slip roads 

2.2.47. At J15, the SB exit slip will be lit for 156m upstream from the give way line (5 seconds travelling 
time at 70mph), which will include illumination of the left hand curve. In addition, the entry slip will 
be lit to link from the gyratory to tie into the short length of mainline lighting proposed in Section 
3.2.46. 

Technology power supplies 
2.2.48. Existing and new distribution network operator (DNO) supplies will be used to power the roadside 

technology with the locations of additional or upgrade sites presented in Table 2-3. Upgraded 
sites are not anticipated to require removal of vegetation. A minimum of four new DNO supplies 
will be required. 

Table 2-3 Potential locations for new or upgrade po wer supply 

Upgraded Upgrade New 

220/1L 233/7B 221/6B 

220/9A 234/6B 235/6A 

221/9A 235/2A 236/9+40B 

222/4A 235/7B 240/3B 

223/3B 236/5B  

224/3A 237/9B  

224/9B 238/4B  

225/7A 239/5B  

226/1B 240/8B  

Doxey Depot 241/3B  

227/2B 241/7A  

228/3M 242/7B  

228/7A 243/1A  

229/2A 244/0B  

230/5B 244/5A  

230/7B 245/5A  

231/2+50B 246/1M  

232/2+23A   
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Works to structures 

Dunston Railway Bridge 

2.2.49. The Proposed Scheme would provide ALR over Dunston Railway Bridge in both directions. 
Works to this structure would affect both the motorway and the West Coast Mainline. 

2.2.50. The current preferred option for this structure involves installing a new, low working width, 
proprietary H4a barrier system inboard of the existing parapet. This option is preferred due to its 
reduced design cost, shorter delivery timeframe, and lower anticipated impact on the railway and 
hence risk to the delivery programme. 

2.2.51. The barrier could be installed with its face 1,000mm from the existing parapet, and effectively run 
continuously across the bridge span, wingwalls, and approach and departure. The loads imposed 
by this barrier on the deck are not excessively high and preliminary checks indicate these can be 
accommodated by the existing deck. 

2.2.52. This option would begin to encroach on the “standard” ALR cross-section (two carriageways of 
13.75m and a central reserve of minimum 2.6m). With relaxed minimum setbacks in front of the 
barrier (600mm), a reduction in the central reserve width to 2.22m would be required at the worst 
pinch point. This is based on a worst case interpretation of the as-built drawings – a wider central 
reserve may be achieved in practice, to be confirmed by survey. 

2.2.53. Construction of the proposed barrier will involve construction of a small raised reinforced 
concrete plinth for the barrier to sit on, across the span, wingwalls and approach and departure. 
Off the span this would sit on a reinforced concrete ground beam.  

2.2.54. Subject to design of the ground beam and its proximity to the existing wingwalls, some 
strengthening of the wingwalls may be required. This is expected to take place under “adjacent 
line open” working protocols, with protection of the railway to be installed under Rules of the 
Route possessions if necessary. No need for registered possessions is anticipated. 

2.2.55. Discussions with Network Rail regarding the proposals are ongoing. However, it is anticipated 
that the relatively minor works affecting the railway can be accommodated in Rules of the Route 
possessions and Adjacent Line Open working. 

Burton Bank Footbridge 

2.2.56. Burton Bank Footbridge is a reinforced concrete arch bridge carrying the Moss Pit to Hyde Lea 
footpath over the M6 north of J13. The current implementation of Smart Motorway ALR between 
J13 and J15 will convert the hard shoulder into a live lane permanently. A replacement is needed 
for this structure because ALR cannot be accommodated at the existing bridge due to lack of 
headroom. 

2.2.57. The current use of the footbridge includes the part of the Route of Stafford Borough Council’s 
“Burton Manor to Ashflats Walk” which is part of their “Doorstep Walks” series. PROWs Hyde Lea 
14 and Hyde Lea 4 join up with the Burton Bank Lane to the west of the motorway footbridge. If 
the bridge is to be removed, walking distance from the junction of Burton Bank Road and Manor 
Farm Crescent to Stafford Grammar School/ Manor House will be increased by 200m.  

2.2.58. Therefore the recommendation remains as in the DF1 technical report that the existing footbridge 
should be demolished and replaced providing 5.8m minimum headroom. 

2.2.59. At the time of writing, exact cost comparison between the new footbridge options (through truss 
and half-through plate girder cross section) was not carried out. In broad terms both 
superstructure options would take similar installation duration and there are number of steel 
bridge fabricators who will provide standard design for through truss bridge option. Therefore, the 
preferred option is to have a through truss superstructure with modified existing abutments. 
However structural and geotechnical assessment of the existing bridge foundations should be 
conducted to determine whether the current foundation is adequate to support the superstructure 
options proposed for the new bridge. 
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Cresswell Viaducts 2 and 3 

2.2.60. Proposed changes to the southbound merge at J14 to enable ALR will require Creswell Viaducts 
2 and 3 to be widened only on the east side by up to 4.94m and 5.55m respectively. The highway 
design team has reviewed the junction design and horizontal alignment options and concluded 
that the improvements are necessary to provide adequate capacity at the junction.   

2.2.61. The highways design team studied the existing junction, and reviewed the concept developed in 
DF1 and the junction design options. Considering the requirements for Smart Motorway, through 
junction running and traffic merge flows, it is proposed that the preferred junction option is a 
merge with ghost island. This results in the need for full length bridge widening for Creswell 
Viaducts 2 and 3. 

2.2.62. The suggested combination for the viaduct widening is to have precast concrete beam and in situ 
slab with a foundation extension unaffected by existing raking piles. The preferred combination of 
superstructure and foundation (including pile details) for Creswell 2 and 3 shall be confirmed 
upon reviewing preliminary ground information (historic) produced in DF4.   

2.2.63. At the time of writing, exact construction cost comparison and programme implication between 
the options had not been undertaken. However, it is worth nothing that preferred option 
foundation will have fewer piles and should, therefore, be less expensive and quicker to construct 
than the other options considered. 

Cresswell Home Farm Accommodation Overbridge 

2.2.64. Cresswell Home Farm accommodation overbridge is a three span accommodation bridge giving 
access over the M6. It is located approximately 500m north of J14. The northbound merge at J14 
is currently a single lane parallel merge with substandard geometry, which is an existing accident 
hotspot. The location of the stopped up Cresswell Home Farm accommodation bridge restricts 
the inclusion of the preferred junction layout, which is a standard single lane parallel merge. In 
order to proceed with the necessary highway alignment improvements around the junction and to 
facilitate the introduction of through junction running, the removal of the bridge is required. 

2.2.65. The 2014 Principal Inspection Report records that the structure is currently fenced at both ends. 
The land immediately to the east of the bridge contains new industrial buildings which supports 
the view that the bridge is now redundant. The proposal for this structure is demolition. 

2.2.66. The exact sequence of demolition shall be as per the requirements on site and the contractor 
should produce a detailed Method Statement and Risk Assessment for the demolition works and 
follow the BD 2/12 technical approval process for a Category 2 structure. 

Communication cabling and ducting 

2.2.67. Longitudinal ducting will be required to replace existing cables buried in the ground along the 
sections of the Proposed Scheme where the carriageway arrangement will be changed. 
Typically, the longitudinal ducts will only be provided in one verge about 1.5m from the edge of 
the existing carriageway, but other ducts will be required to connect to cabinets near the gantries 
and other communications equipment and for power supply connections between the electricity 
feeder pillars (normally placed at various locations at the motorway fence line) and the 
communications equipment. The installation of new ducts will require vegetation clearance up to 
4m back from the hard shoulder, but will be varied where it is important to maintain screening. 
This will generally be within the existing motorway verge, which is usually grassed, but will affect 
any existing vegetation between the verge and fence line at electricity feeder pillars. 

Environmental barriers 

2.2.68. Where existing environmental barriers are reaching the end of their operational life, these will be 
replaced. In addition, a further 2km of new environmental barrier will be provided. The barriers 
will comprise any CE marked barrier meeting the noise performance requirements, as selected 
by the construction partner and agreed by Highways England. 
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Site clearance 

2.2.69. Where communication cabling and ducting is required, a general site clearance width of 4m as a 
worst case scenario has been assumed from the edge of the existing hard shoulder throughout 
the Proposed Scheme, but this will be reduced where screening needs to be maintained. 

2.2.70. Additional site clearance for working space would be required at all locations where new 
infrastructure is proposed, including gantries, retaining walls for gantries, and electricity cabinets. 
Site clearance is also required associated with the construction of drainage features and the 
improvement of existing drainage. 

2.3. Planned development and overlapping schemes 
2.3.1. Relevant planned development and other overlapping schemes are outlined in the cumulative 

impact assessment in Section 9 of this document. 

2.4. Land use setting and land take 
2.4.1. The existing M6 corridor between J13 and J15 cuts through a largely rural landscape, 

predominantly comprising small scale fields that are open in character and divided by hedgerows. 
The existing motorway corridor is generally low-lying relative to the undulating landform within the 
study area. The motorway comprises of three lanes with a hard shoulder in each direction, 
divided by a central reserve. The route is mainly in cutting, but also varies between at grade and 
on embankment. There are numerous existing infrastructure elements, including gantries and 
signage, along the length of the route, with lighting columns on local roads at each junction. 
There are 19 road and footbridges that cross over the motorway, whilst the motorway bridges 14 
other roads and footpaths plus three rail lines. 

2.4.2. The Proposed Scheme would pass through the Staffordshire County Council local authority area, 
including South Staffordshire Council, Stafford Borough Council and Newcastle-under-Lyme 
Borough Council. The main settlements in the vicinity of this section of the M6 are Stafford, 
Trentham and Stone, with numerous smaller villages, including Whitgreave, Derrington, Yarnfield 
and Swynnerton, interspersed across the landscape and linked by country lanes.  

2.4.3. The section of the M6 to which this study applies caters to both strategic and local traffic, with 
important links to nearby settlements. Locally significant road links include: 

• A449 at J13 

• A34 and the Eccleshall Road at J14 

• A500 and Newcastle Road at J15. 

2.4.4. There are a number of railway lines crossing the M6 these include: 

• just north of J13 

• between J14 and J15 

• just south of J14. 

2.4.5. Footpaths occur throughout the study area, a number of which cross, or run parallel with, the M6, 
including the “The Way for the Millennium” footpath crosses to M6 just south of J14 and the NCN. 

2.4.6. The main waterways and flood zones crossing or nearby the M6 between J13 and J15 include: 

• the River Penk and a tributary close to J13, east of the M6 and associated area 
classed as flood zone 3 

• Pothooks Brook and associated flood zone 3 either side of the brook 

• Rising Brook to the north of Burton Manor Road 

• Doxey Brook and several unnamed drains with associated flood zones 2 and 3 

• River Sow, Tillington Drain as well as other unnamed drains and Millian Brook and 
associated flood zones 2 and 3 
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• Bullockcroft Brook 

• various unnamed drains 

• flood zone 3 near J15 and Yarnfield. 

2.4.7. There are no air quality management areas (AQMA) and 12 noise Important Areas in the vicinity 
of the Proposed Scheme. 

2.4.8. The Proposed Scheme would not require any land take outside of the existing Highways England 
motorway corridor. 

2.5. Construction, operation and long term manageme nt 

Construction  
2.5.1. The construction of the Proposed Scheme is anticipated to commence in 2017 with the opening 

of the Proposed Scheme in 2019/2020. It would take approximately 24 months to construct. 

2.5.2. It is envisaged that the works would be undertaken as a single section under traffic management, 
with the central reserve work being undertaken first. Some total closures will be required for the 
removal of existing gantries and the erection of the new superspan or cantilever gantries. 

2.5.3. Overnight lane closures will be required for the removal of equipment and any sign faces on the 
existing gantries and their subsequent replacement later in the construction sequence. 

2.5.4. It is envisaged that all construction works will be undertaken within the existing highway 
boundary. Haul routes for materials and equipment will be routed along the existing motorway 
carriageways. The new gantries and ERAs will be installed from the hard shoulder. New cables 
will be installed within the highway road verge to connect the new signage and in a few locations 
new cables will be installed from the verge to the fence line to connect into the electricity grid. 

2.5.5. There may be a requirement for some existing environmental barriers to be removed temporarily 
during construction to allow works in the verge to be carried out safely. At the time of assessment 
it was understood that this is unlikely to be required. Should it become apparent that temporary 
removal of existing barrier is required during construction, the impact of this on the conclusions of 
the noise assessment would need to be considered. In addition, should any existing barrier be 
required to be temporarily removed, this would need to be undertaken in series; they shall not be 
removed across the entire scheme length prior to works commencing regardless of the phasing 
of follow on work along each section. Should this be required, the construction work shall be 
programmed to allow completion of all works affecting each section of environmental barrier 
within a maximum period of six months and thus minimise impacts arising from the loss of noise 
mitigation provided by the barriers and visual impacts on residential and other sensitive visual 
receptors and the noise assessment would need to be revisited. Should any sections of existing 
barrier be required to be removed prior to construction, letter drops and regular communications 
will be undertaken with affected properties. 

2.5.6. The actual construction methods and equipment, locations of compounds and access routes will 
be developed by the construction partner. The key activities are expected to be: 

• convert the hard shoulder into a running lane 

• install traffic signs and signals, some located in the verge and others on new gantries 

• improve slip road arrangements and associated widening works 

• install ERAs 

• change earthworks to accommodate the amended slip roads and ERAs 

• correct small sections of carriageway – mainly at slip roads to remove adverse 
camber 

• resurface or strengthen the existing hard shoulder 

• install a surface water channel/ linear drainage in the verge and associated drainage 
works 
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• install buried surface water attenuation systems 

• install VRS in the verge to protect gantries and other apparatus 

• install power supplies at the highway boundary. 

2.5.7. All works on site and within the construction compound(s) will be undertaken in compliance with a 
construction environmental management plan (CEMP). 

2.5.8. The construction partner will determine the hours of construction for the Proposed Scheme. 

Construction traffic management 
2.5.9. It is currently anticipated that the Proposed ALR scheme would be constructed under a 50mph 

enforceable variable speed limit with traffic management between J13 and J15, extending 
beyond J15 to the scheme extent. The existing six lane motorway capacity would be maintained 
during the daytime; reducing outside of peak periods.  

2.5.10. Junction and motorway closures would be required for the installation of gantries.     

Operational considerations 
2.5.11. ALR operates 24 hours a day with temporary traffic management introduced as appropriate for 

routine and emergency maintenance. 

2.5.12. They key operational considerations for ALR schemes are as follows: 

• There is no hard shoulder so that previous space is no longer available to the 
maintenance teams, which would result in more activities being carried out at night 
and needing traffic management. 

• There would be safety implications for traffic officers and other suppliers working in an 
environment with heavy traffic flows seven days a week. 

• ALR requires increased resources at the regional control centre, both in terms of 
operators and systems support staff. 

• Increased Highways England traffic officer involvement in ALR incident control. 

• Increased road technology maintenance contractor costs. 

• Increased impact of system failures. 

2.5.13. The Proposed Scheme would convert the existing dual three lane carriageways of the M6 
between J13 and J15 to dual four lane, ALR, with the mainline hard shoulder re-marked as a 
running lane. 

2.5.14. ERAs would be provided and drivers would also be able to stop on slip road hard shoulders. The 
average distance between each safe stopping place would be approximately 2.3km. 

2.5.15. During periods of heavy traffic flow, VMSL would automatically be set to regulate traffic flow, 
although this is not expected to be a daily occurrence. 

2.5.16. Mandatory speed limits would also be displayed to protect localised queuing. Speed limits and 
lane closures can also be set manually by the regional control centre to control traffic during 
incidents. When none of the above conditions are present the VMSL would not be active and the 
national speed limit would apply. 

Long term maintenance and repair strategy 

2.5.17. One of the objectives of the smart motorways programme is to minimise where possible 
significant maintenance activities within five years of project completion. 

2.5.18. The key maintenance and repair issues are as follows: 
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• The majority of routine maintenance work would be undertaken at night. There are 
exceptions, specifically soft estate (landscape) maintenance and arboriculture (tree 
pruning and felling) management, the nature of which would require such activities to 
be undertaken during hours of daylight (with traffic management if required). 

• Soft estate works currently take place from the hard shoulder. This would no longer 
be possible during operation of the Proposed Scheme and traffic management would 
be required for maintenance works. It is possible that in certain areas, access could 
be gained from beyond the Highways England boundary where there are suitable 
access tracks. The delivery team will identify such alternative means of access (if 
any) in the maintenance and repair methodology. 

• Routine maintenance activities, such as regular inspection, would be extended to 
cover the additional assets for ALR. Most inspections are undertaken from vehicles at 
normal traffic speeds, such as pavement condition surveys and retro-reflectivity for 
white lining. Other assets, such as drainage and the soft estate, would require 
inspection on foot. In such cases, the access would be either off-motorway or with 
traffic management. It should be ensured that when ALR is in operation a safety zone 
is in place for operatives inspecting the asset. 

• Due to the ALR being in operation 24 hours a day, the management of access would 
need specific procedures for all responsive activities, such as: planned and 
responsive maintenance; severe weather; incidents; and critical/ non-critical faults. 
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3. Alternatives considered 

3.1. Programme level alternatives 
3.1.1. Highways England and the Department for Transport have assessed the options for providing 

extra capacity on the strategic road network at programme level, this has included consideration 
of traditional widening options as well as options incorporating use of the hard shoulder. 

3.1.2. Evaluation of the M42 Active Traffic Management (ATM) pilot demonstrated that managed 
motorways (smart motorways) are able to deliver clear benefits in terms of improved journey time 
reliability through reduced congestion at a lower cost and with less environmental impact than 
conventional widening programmes without detriment to road safety performance. 

3.1.3. The subsequent programme to roll out managed motorways with dynamic hard shoulder running 
designed to IAN 111 (referred to as MM HSR) has delivered comparable benefits to conventional 
road widening programmes, but at significantly lower cost. Experience from these schemes 
suggested that there was scope to further reduce both the capital and operating costs, whilst 
continuing to meet the congestion and safety objectives. This led to the introduction of the MM 
ALR design, described in IAN 161. 

3.1.4. Highways England is, therefore, delivering network capacity improvements with ALR as the 
preferred option. These schemes are being delivered as part of the Smart Motorway Programme. 
The M6 J13 to J15 ALR Scheme is one of these schemes. At project level, these schemes are 
being delivered as single option schemes under the Major Projects Project Control Framework 
(PCF), and as such, design options undergo minimal further consideration. 

3.2. Scheme-specific alternatives 
3.2.1. As the Smart Motorway Programme schemes are single option schemes entirely within the 

existing Highways England road estate, there are minimal scheme-specific design alternatives 
available for consideration. Scheme-specific alternatives relate primarily to the locations of 
gantries, ERA and communications equipment. A number of the gantry locations proposed in the 
DF1 design have been amended as part of the DF2 and/or DF3 work, these changes have been 
proposed for various reasons, primarily operational, safety or environmental. The changes are 
summarised in Table 3-1. 
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Table 3-1 Gantries to be relocated 

Ref JAJV Type Original location New location Reason for relocation 

MS4-N-21389 MS4 gantry Chainage 221502 Chainage 221389 Inconsistent signal spacing and 
poor signal visibility. 

MS4-N-221990 MS4 gantry New gantry Chainage 221990 Inconsistent signal spacing and 
poor signal visibility. 

MS4-N-222700 MS4 gantry Chainage 222207 Chainage 222700 Inconsistent signal spacing and 
poor signal visibility. 

MS4-N-233801 MS4 gantry Chainage 233889 Chainage 233801 New location allows reuse of 
existing bae and improves 
upstream spacing consistency 

MS4-N-234446 MS4 gantry Chainage 234493 Chainage 234446 Location revised to meet signal 
spacing requirements 

LSC-N-240375 Long span 
cantilever 

Chainage 240289 Chainage 240375 Relocated to reduce visual 
impact. 

ERA-N1-221789 ERA Chainage 221889 Chainage 221789 Relocated due to proximity to 
an MS4. 

ERA-N5-233089 ERA Chainage 233039 Chainage 233089 Moved to a site with reduced 
gradient, away from a large 
ditch. 

ERA-N7-236107 ERA Chainage 236289 Chainage 236107 Moved due to insufficient merge 
width in original location and to 
reduce potential for misuse of 
Yarnfield turnaround slip roads. 

ERA-N7-238197 ERA Chainage 238289 Chainage 238197 Proximity to planned HS2 
overbridge. 

ERA-N8-240548 ERA Chainage 239089 Chainage 240548 Inconsistent ERA spacing due 
to ERA relocations at Yarnfield 
turnaround. 

ERA-N9-242800 ERA Chainage 241389 Chainage 242800 Inconsistent ERA spacing due 
to ERA relocations at Yarnfield 
turnaround. 

ERA-N10-
244500 

ERA Chainage 243889 Chainage 244500 Inconsistent ERA spacing due 
to ERA relocations at Yarnfield 
turnaround. 

ERA-S7-237512 ERA Chainage 237689 Chainage 237512 To reduce distance to Yarnfield 
turnaround. 

ERA-S6-235667 ERA Chainage 235689 Chainage 235667 Proximity to Eccleshall Road 
overbridge. 
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4. Environmental impact assessment 
methodology 

4.1. Screening 
4.1.1. Screening is an initial step in the environmental assessment process, for identifying potentially 

significant effects, based on the current understanding of the Proposed Scheme and receiving 
environment, and informing a decision whether the Proposed Scheme is considered a ‘Relevant’ 
or ‘EIA Development’ under Highways England guidance or the EIA Directive, as described in 
Section 1.5. Screening identifies, at an early stage of the project, whether it is considered 
necessary to carry out an assessment and publish an ESR – where significant effects are 
unlikely; or statutory EIAR – where significant effects are likely, the latter would be required for 
gaining the appropriate development consent for the project. 

4.1.2. The process for screening a project is set out in IAN125/15. 

4.1.3. Using readily available information, a screening checklist was undertaken in December 2015 
using the template provided in IAN 125/15 Annex B, and is available in Appendix A of this report. 
This provided a view about the likelihood for significant effects to occur on the project based on 
the ESR findings. 

4.2. Scoping 
4.2.1. A scoping exercise for the Proposed Scheme was undertaken by AECOM in June 2015, following 

advice in DMRB Volume 11 Section 2 Part 4.  

4.2.2. The Scoping Report (AECOM, 2015) describes further information gathered to gain further 
certainly regarding potential environmental effects and define the scope of any further 
assessment identified as required. Scoping conclusions are detailed in Table 4-1. 
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Table 4-1 Scoping conclusions 

Topic Scoped in / out Comment 

Air quality Construction – scoped out 
Operation – scoped in. 
Regional emissions – simple 
assessment; local air quality 
– detailed assessment. 

Construction – minor emissions associated with mobile 
plant. 
Operation – potential for adverse effects on nearby 
properties and AQMAs. 

Noise and vibration Construction – scoped in, 
detailed assessment. 
Operation – scoped in, 
detailed assessment. 

Construction – local night-time construction noise and 
vibration near residential areas. 
Operation – potential for adverse effects on noise 
important areas. 

Ecology and nature 
conservation 

Construction – scoped in, 
detailed assessment. 
Operation – scoped in, 
detailed assessment. 

Potential loss of protected species habitat addressed by 
licensing and habitat creation measures. 

Cultural heritage Construction – scoped out 
Operation – scoped in, 
simple assessment. 

Construction – temporary works not affecting historic 
environment. 
Operation – confirm absence of significant effects. 

Landscape Landscape character – 
scoped out 
Visual amenity – scoped in, 
simple assessment. 

Landscape character – local scale works could result in 
insignificant change to landscape character but these in 
keeping with the current landscape, topic remains 
scoped out. 
Visual amenity – change to soft estate and introduction 
of signs and gantries. 

Climate change Scoped out Change in carbon emissions not considered to be 
significant. 

Water and drainage Scoped out Drainage design will not increase run-off rates, 
enhanced pollution control measures to be 
incorporated. 

Materials and 
wastes  

Scoped out No significant effect on mineral extraction, land 
contamination or waste disposal are envisaged. 

Geology and soils Scoped out No significant risks associated with limited disturbance 
of soft estate. 

People and 
communities 

Scoped out No additional severance anticipated. 

4.2.1. Topics scoped in above have been subject the further assessment, the result of which are 
described in Sections 5 to 8 of this report. 

4.2.2. Topics scoped out are excluded from further environmental assessment. The reasoning behind 
the decision to scope topics out is outlined below by topic and shown in full in the Scoping Report 
(AECOM, 2015). 

Air quality – construction 
4.2.3. Although housing is located in proximity to the Proposed Scheme at Rising Brook, Stafford, 

potential short term local air quality issues associated with construction are likely to be non-
significant due to the mitigation provided via the CEMP and subsequent Contract Specifications. 
Consequently, this aspect can be scoped out of further assessment. To ensure these aspects are 
not omitted, mitigation for construction air quality impacts are included within the draft 
environmental management plan in Section 10 of this document. 

Cultural heritage – construction 
4.2.4. As the Proposed Scheme corridor has previously experienced ground disturbance no significant 

physical impact on archaeology is envisaged. A watching brief would be considered where a risk 
to archaeological features was identified. Mitigation via the CEMP would deal with unforeseen 
impacts. On this basis further assessment of effects on buried archaeology and built heritage was 
scoped out of any further assessment. 
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Landscape character 
4.2.5. As the Proposed Scheme involves limited interventions to an established motorway corridor and 

is free of any nationally designated landscapes this subject has been scoped out from further 
assessment. 

Water and drainage 
4.2.6. There is considered to be a low risk to the water environment as all Proposed Scheme activities 

would be kept within the motorway boundary and is designed so as not to increase pollutant 
loading to receptors as the source of pollution is not increased and the pathway is not altered. No 
information was available on large or small abstractions at the time of scoping. However, it is 
considered that if the sources and pathways of pollution are controlled from the existing highway 
drainage to the water environment there would be no further adverse effects on the water 
environment. 

4.2.7. Construction activities would following best practice mitigation guidance in laid out in CIRIA C648 
and the DMRB consequently the effects would be negligible and short term. The potential for 
cumulative impacts where discharges from more than one section of road flow to the same water 
feature has been considered and is currently not thought to pose an existing significant risk. 
There are no known or proposed discharges to groundwater which negates any potential 
cumulative impact on contaminated land. 

Materials, geology and soils 
4.2.8. As disturbance would be limited to the Proposed Scheme corridor, significant effects on 

productive soils are very unlikely, and therefore, was scoped out of any further assessment. 
There are no Geological SSSIs to be considered. As the Proposed Scheme requires minimal 
quantities of materials to be imported or exported, no significant effects on mineral extraction or 
waste disposal are envisaged and thus this aspect was scoped out from further assessment. 

People and communities 
4.2.9. The Proposed Scheme does not require any land-take nor is it likely to introduce severance or 

other community based effects. The Proposed Scheme will deliver a controlled environment and 
has the intent to provide reassurance to vehicle travellers through enhanced journey time 
certainty and a reduced risk of accidents resulting in less stress. Consequently this topic was 
scoped out from further assessment. 

4.3. Stakeholder consultation 
4.3.1. The engagement process for this project will be on-going to provide up to date information on the 

design and delivery of the Proposed Scheme. An early engagement stakeholder letter introducing 
the Proposed Scheme and offering a meeting will be used to make initial contact with non-
technical stakeholders. The letter will invite stakeholders to contact the team if they have any 
queries about the Proposed Scheme at this early stage and will highlight that public information 
events will take place in spring 2016.  

4.3.2. There are a number of key stakeholders with whom direct engagement by senior members of the 
project team through face-to-face engagement will take place. Where appropriate, stakeholder 
forums will be held with similar groups (e.g. emergency services, local authorities).  

4.3.3. Statutory environmental bodies will be informed of the publication of the NoD for the Proposed 
Scheme via a letter, including direction to the location of the ESR online should they wish to view 
this document. 

4.3.4. Public information exhibitions (PIE) will be held well in advance of the start of works to update the 
local community on how the project will be delivered, its benefits to the locality, and how it is 
intended to mitigate any impacts associated with construction. A digital PIE (dPIE) will also be 
published online, which will provide links to smart motorway campaign materials and key 
message. The dPIE will also prompt stakeholders to provide feedback and ask any queries to the 
project team.  
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4.4. Methodology 
4.4.1. Assessment methods follow DMRB Volume 11 and other relevant best practice guidance. 

Specific methodologies for each topic are defined in each topic chapter (Chapters 5 to 9). 

4.4.2. The structure of each specialist topic chapter broadly follows the structure for non-statutory 
environmental impact assessment in DMRB Volume 11, Section 2, Part 6 (HD 48/08), as follows: 

• introduction 

• study area 

• baseline conditions 

• methodology 

• sensitivity of resource 

• limitations 

• regulatory/ policy framework 

• design, mitigation and enhancement measures 

• magnitude of impacts 

• significant effects 

• summary. 

4.4.3. The potential effects considered in the topic assessments relate to the construction and 
operational phases of the Proposed Scheme, and include direct and indirect effects as well as 
temporary and permanent effects in both phases. The baseline and modelled/ predicted future 
scenario years vary between topics depending on methodology, these are set out in each topic 
section as relevant. 

Study area 
4.4.4. Each environmental topic has set a study area for the assessment of the potential impacts of the 

Proposed Scheme according to the requirements of the applied methodology. The study area for 
each topic assessment is defined and described in the relevant topic section. 

Baseline conditions 
4.4.5. Potential significant environmental impacts are described in relation to the extent of changes to 

the existing baseline environment. The baseline comprises the environmental characteristics and 
conditions of the area likely to be affected that are present at the time of assessment, or which 
are predicted to be the case at certain times during a scheme’s development. Baseline 
information obtained in order to inform the environmental assessment, as well as topic-specific 
receptors, are identified within each technical topic chapter. 

Significance criteria 
4.4.6. The significance of the identified environmental impacts is assigned in accordance with either 

DMRB Volume 11 Section 2 Part 5 (which details the criteria for determining significance for each 
DMRB topic) or relevant IAN guidance. 

4.4.7. To ensure consistency across the topics, the significance of impacts is measured and applied 
using the terms ‘neutral’, ‘slight’, ‘moderate’, ‘large’ and ‘very large’, with the exception of where 
topic guidance indicates otherwise. 

4.4.8. The significance of identified impacts has generally been assessed through the application of the 
matrix in Table 4-2, whereby the value of the asset is combined with the magnitude of the impact 
to give the significance of the effect, unless specified within individual topic chapters. 

Table 4-2 Significance criteria 
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Very high Neutral Slight Moderate/ 
large 

Large/ very 
large 

Very large 

High Neutral Slight Moderate/ 
slight 

Moderate/ 
large 

Large/ very 
large 

Medium Neutral Neutral/ 
slight 

Slight Moderate Moderate/ 
large 

Low Neutral Neutral/ 
slight 

Neutral/ slight Slight Moderate/ 
slight 

Negligible Neutral Neutral Neutral/ slight Neutral/ slight Slight 

 No change Negligible Minor Moderate Major 

Magnitude of impact 

4.4.9. The general definitions applied to the significance criteria are summarised below: 

• Large/very large - Impacts that are likely to be important considerations at a range of 
scales, and if adverse, are potential concerns to the project. Mitigation measures and 
detailed design work are unlikely to remove all of these effects upon the affected 
communities or interests. 

• Moderate - Impacts that while important at a regional scale, are not likely to be key 
decision-making issues. However, cumulative effects of such issues may lead to an 
increase in the overall effects on a particular area or on a particular resource. They 
represent issues where impacts would be experienced, but mitigation measures and 
detailed design work would ameliorate or enhance some of the consequences upon 
affected receptors. Some residual effects may still arise. 

• Slight - Impacts that may be raised as local issues but are unlikely to be of 
importance in the decision-making process. However, they are of relevance in 
enhancing the subsequent design of the proposed development and consideration of 
mitigation or compensation measures. 

• Neutral - No impacts, or those that are beneath levels of perception, in normal bounds 
of variation or in the margin of forecasting error. 

4.4.10. The application of the above definitions varies by topic, and can be based on standard agreed 
thresholds for some impacts, such as levels of air pollutants or noise, or through the application 
of professional judgement for topics or impacts where threshold values are unavailable or 
inappropriate (e.g. for visual or ecological impacts). 

4.4.11. Significance of effect for each potential impact has been assigned following consideration of the 
effectiveness of the design and committed mitigation measures, in accordance with Highway 
England requirements. As far as practicable, mitigation has been incorporated into (and 
assessed as part of) the Proposed Scheme design. 

Mitigation and enhancement 
4.4.12. Where relevant, mitigation measures have been identified and developed to reduce potentially 

significant adverse environmental effects and, if possible, offer enhancement. Such measures 
are discussed within the specific topic chapters as appropriate. The assessment of impacts is 
presented for the mitigated scheme. 
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5. Air quality – operation 

5.1. Introduction 
5.1.1. Air quality is a consideration for any development proposal involving significant changes in the 

nature and location of emissions to air. The Proposed Scheme between J13 and J15 of the M6 
would attract more traffic than the existing road, and would change traffic flows on other roads in 
a wider surrounding area. This would have the potential to increase emissions from vehicle traffic 
and change ambient air quality at nearby receptors.  

5.1.2. A detailed assessment has been undertaken to establish the potential effects of the Proposed 
Scheme on local and regional air quality. This chapter describes the assessment and the 
operational effects arising from the Proposed Scheme. 

5.2. Study area 
5.2.1. The air quality assessment comprises two sub-topics: 

• Local air quality, which relates to pollutants with potential to affect human health and 
ecosystems at a local level. 

• Regional emissions, which relates to pollutants dispersing over a larger area, with 
potential to affect human health, ecosystems or climate change. 

5.2.2. The study area for the assessment of local air quality has been defined in line with the guidance 
contained in DMRB Volume 11, Section 3, Part 1 (HA207/07). It would comprise: all land within 
200m of the centre line of the existing road; land within 200m of the centre line of the Proposed 
Scheme; and land within 200m of any other ‘affected roads’. 

5.2.3. Affected roads were identified by qualifying criteria published in HA207/07, based on changes 
between do minimum (DM) and do something (DS) scenarios, as follows: 

• Local air quality: 

• road alignment will change by 5m or more 

• daily traffic flows will change by 1,000 AADT or more 

• heavy duty vehicle (HDV) flows will change by 200 AADT or more 

• daily average speed will change by 10kph or more 

• peak hour speed will change by 20kph or more. 

• Regional emissions: 

• daily traffic flows will change by 10% AADT or more 

• heavy duty vehicle (HDV) flows will change by 10% AADT or more 

• daily average speed will change by 20kph or more. 

5.2.4. Data from the traffic model has been used to define the study area. Figure 5-1 in Volume 2 
defines the air quality study area and constraints. The study area covers the Proposed Scheme 
and also sections of the local road network serving these areas. 
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5.3. Baseline conditions 
5.3.1. In order to provide an assessment of the significance of any new development proposal (in terms 

of air quality), it is necessary to identify and understand the baseline air quality conditions in and 
around the study area. This provides a reference level against which any potential changes in air 
quality can be assessed. Since the baseline air quality is predicted to change in the future (mainly 
because vehicle emissions are changing), the baseline situation is extrapolated forward to the 
opening year. The DM scenario is the predicted baseline for the opening year, and includes any 
other proposed schemes with a high level of certainty of being built, as detailed in Section 9. The 
DS scenario is the same as the DM, but also includes the Proposed Scheme. The baseline year 
used for the Proposed Scheme is 2012. 

5.3.2. In order to identify the existing air quality conditions, a review of information has been 
undertaken, including the latest local authority air quality reports, monitoring data and 
background concentration maps. This section presents the results of the review. The affected 
roads and air quality constraints including AQMAs are shown in Figure 5-1 in Volume 2.   

Local air quality management summary 
5.3.3. Under Part IV of the Environment Act 1995, the UK Government introduced local air quality 

management (LAQM), which placed duties on local authorities to undertake periodic reviews of 
air quality in their areas to assess present and likely future air quality against the Air Quality 
Strategy (AQS) objectives. Where these objectives are not likely to be met, the local authority 
must designate an AQMA, and produce an action plan for improvement in air quality. 

5.3.4. The Proposed Scheme, and the study area, is located within the jurisdiction of Stafford Borough 
Council. The baseline assessment includes a brief review and summary of the LAQM reports. 
Monitoring data has been obtained directly from the local authority where necessary. A summary 
of the most recent LAQM report obtained is provided in Table 5.1. 

Table 5-1 Summary of LAQM Reports for local authori ties within the air quality study area 

Report tile Conclusion summary 

2014 Air Quality Progress Report There are no monitoring exceedances identified at 
relevant locations in the Borough. There has been no 
significant increase in NO2 concentrations from traffic 
fumes over the years. AQMAs are not proposed. 

There have been no new or significantly altered 
pollution sources considered likely to be significantly 
detrimental to the air quality standards. 

Air quality management areas 
5.3.5. Where a local authority measures and/or predicts an exceedance of AQS objectives they would 

declare an AQMA. Stafford Borough Council has stated that road traffic emissions are shown to 
affect localised areas of the Borough. This impact is not so severe as to result in a breach of the 
air quality objectives, but does require on-going monitoring to quickly identify any deterioration. In 
particular, the M6 is considered to require air quality monitoring. There are no anticipated 
breaches of the air quality objectives in the Borough; it has not proven necessary to designate 
any AQMAs nor to implement an Action Plan. 

Monitoring data 
5.3.6. Air quality monitoring data within the study area has been collated and reviewed for use in the 

assessment. Stafford Borough Council (SBC) manages a network of NO2 diffusion tubes, 
including at locations in the vicinity of the study area. This has been combined with the network of 
Highways England monitoring within the study area. 

5.3.7. Sites with suitable data capture and where the exact monitoring location could be confirmed have 
been used to inform the air quality assessment and verify dispersion modelling results. The 2012 
annual mean measurement data used for verification in this assessment is provided in Appendix 
B, and presented in Figure 5-1 in Volume 2. 
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5.3.8. The NO2 annual mean concentrations for 2012 for monitoring locations in the study area are 
provided in Table 5-2. The measurements show no exceedances of the NO2 annual mean 
objective (40µg/m3) in the vicinity of the M6 within the study area. It should be noted that the 
monitoring locations tend to be in worst-case locations, and may not be representative of 
locations actually representing public exposure. 

Table 5-2 M6 J13 to J15 NO 2 monitoring data (2012 annual mean) (µg/m 3) 

Data Owner Site Reference Location 2012 

Local Authority 1 Kerbside: adjacent to M6 J14 (east side) 31.0 

Local Authority 2 Receptor: adjacent to M6 J14 (north-west side) 30.0 

Local Authority 3 Receptor: Lincoln Meadow 28.0 

Local Authority 30 / 7 Kerbside: Burton Manor Road 36.0 

Local Authority 31 / 8 Kerbside: Burton Manor Road 34.0 

Local Authority 33 / 9 Kerbside: Barn Bank Lane 30.0 

Local Authority BM / 10 Receptor: Burton Manor Road 36.0 

Highways England M6J13J15_018_0813 Kerbside: Lincoln Meadow 39.7 

Highways England M6J13J15_020_0813 Kerbside: Eccleshall Road South 41.7 

Highways England M6J13J15_021_0813 Kerbside: Dearnsdale Close 39.0 

Highways England M6J13J15_013_0813 Kerbside: Barn Bank Lane 39.9 

Highways England M6J13J15_014_0813 Kerbside: Southfields Close 47.4 

Highways England M6J13J15_015_0813 Kerbside: Devon Way 48.1 

5.3.9. SBC has no PM10 monitoring sites within its boundaries at present.  

Modelled estimates of baseline concentrations at mo nitoring 
locations 

5.3.10. The air quality study area is defined by the traffic changes predicted to result from the Proposed 
Scheme. At the monitoring locations (outlined above), estimates are made by dispersion 
modelling of the base year; this is taken to represent the current air quality situation at these 
locations. Dispersion models use meteorological data to represent the way that emissions from 
vehicles are transported through the atmosphere. 

5.3.11. The base year dispersion modelling indicated a good overall agreement between predicted 
concentrations and measured concentrations at the monitoring locations. Details of the model 
verification exercise are provided in Appendix B. 

Summary 
5.3.12. In the base year (2012), there are not predicted to be any exceedances of the NO2 annual mean 

air quality objectives (AQO) at locations along the motorway in the study area. 

5.4. Methodology 
5.4.1. The assessment identifies the potential air quality effects by predicting the changes in air quality 

pollutant concentrations that would result from the combination of background concentrations 
with the contributions from the roads in the study area, including the Proposed Scheme.  

5.4.2. This assessment conforms to the standard practice of EIA, whereby the baseline is established, 
and then the situation with the development in place (DS) is compared with the situation without it 
(DM).  

5.4.3. The effect of the Proposed Scheme has been assessed using the DMRB Guidance HA207/07 
(Highways Agency, 2007) and relevant supplementary Interim Advice Notes (IANs), and LAQM 
TG(09) (Defra, 2009).  
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5.4.4. Relevant IANs include: 

• IAN 170/12 v3 on Updated air quality advice for the assessment of future NOx and 
NO2 projections. 

• IAN 174/13 on Updated advice for evaluating significant local air quality effects.. 

• IAN 175/13 on Updated advice on risk assessment related to compliance with the RU 
Directive on ambient air quality and the production of Scheme Air Quality Action 
Plans. 

• IAN 185/15 on Updated traffic, air quality and noise advice on the assessment of link 
speeds and generation of traffic data into speed bands. 

5.4.5. DMRB allows for either a ‘detailed’ or ‘simple’ assessment covering local air quality impacts on 
human health and ecosystem receptors, and regional emissions. For the Proposed Scheme, a 
detailed assessment has been carried out for local air quality, which takes into account diurnal 
changes in traffic flows using the dispersion modelling software, ADMS-Roads (V4.0); and a 
simple assessment has been carried out for regional emissions.  

Assessment scenarios 
5.4.6. The assessment method is to quantify the ambient pollution concentrations for a number of road 

traffic scenarios.  

5.4.7. Traffic data was used for the following scenarios: 

• baseline year 2012 

• without the Proposed Scheme or DM: 

• opening year 2020 

• with Proposed Scheme or DS: 

• opening year 2020. 

5.4.8. In addition to these, future scenarios 15 years after opening are considered for regional 
emissions for: 

• design year 2035 – without Proposed scheme or DM 

• design year 2035 – with Proposed Scheme or DS. 

5.4.9. The assessment covers different geographic scales, as follows: 

• Local air quality, focusing only on the headline pollutants NO2 and PM10. 

• Regional air quality, focusing on NOx, PM10 and carbon dioxide (CO2) emissions 
because of their effect on climate. 

5.4.10. The designated habitats assessment focuses on nitrogen (N) deposition and NOx concentrations 
at sites within 200m of affected roads. 

Traffic data 
5.4.11. Traffic data for the modelling scenarios has been provided from the Saturn traffic models 

produced by Arup on behalf of Highways England. The base year air quality modelling uses 
traffic data, pollution measurements and meteorological measurements from 2012. 

5.4.12. Traffic data that represents the average conditions occurring in specific time periods was 
provided for the periods specified in Table 5-3. 
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Table 5-3 Annual average weekday time periods used in the assessment 

Traffic period Time period 

AADT 00:00 – 23:00 

Annual average weekday traffic (AAWT) 00:00 – 23:00 

AAWT AM peak (AM) 07:00 – 10:00 

AAWT inter-peak (IP) 10:00 – 16:00 

AAWT PM peak (PM) 16:00 – 19:00 

AAWT off peak (OP) 19:00 – 07:00 

 

5.4.13. For each time period, the following traffic data parameters were provided: 

• total traffic flow, defined as vehicles/hour 

• percentage HDV 

• vehicle speed, in kph 

• vehicle speed band, in kph 

• vehicle speed band category. 

Local air quality modelling methodology 
5.4.14. The assessment of the potential air quality effects of the Proposed Scheme has been undertaken 

using the ADMS-Roads Air Dispersion Modelling Software, which has been developed by 
Cambridge Environmental Research Consultants Ltd (CERC). This software is an atmospheric 
modelling system that focuses on road traffic as a source of pollutant emissions, it is a 
recognised tool for carrying out air quality impact assessments and has been comprehensively 
validated both by the manufacturer and independently.   

5.4.15. This software is used both by regulatory authorities and commercially to assist in decisions 
related to air quality and traffic management, urban planning and public health in many countries 
around the world. Version 3.2 (October 2013) was used for this assessment. 

5.4.16. It should be noted that dispersion models provide an estimate of concentrations arising from input 
emissions and historical meteorological data. The estimates produced, while appropriately 
representing the complex factors involved in atmospheric dispersion, are subject to uncertainty. 
Whilst the predictions provided by the models should not be regarded as definitive statements of 
concentrations that will arise in the future, they are the most reasonable, robust and 
representative estimates available. The estimates are composed of calculations made at a single 
point on each residential property.  

Meteorological data 
5.4.17. The effect of meteorological conditions on dispersion is given a complex treatment within the 

model. The most significant factors in the dispersion of emitted pollutants are wind speed and 
direction. The meteorological data site considered to be most representative of conditions across 
the study area was Shawbury, which was the most reliable meteorological site close to the study 
area. 

Vehicle emissions 
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5.4.18. The modelling system takes into account the emissions produced by light duty vehicles (LDV), 
less than 3.5 tonnes; and HDV, greater than 3.5 tonnes, travelling at a certain speed along a 
section of road over an average hour. A speed pivot adjustment factor is calculated by dividing 
the observed speed in the base year by the modelled speed in the base year. From this a speed 
category is assigned to each modelled road link with the emission rate for each speed category 
predefined in IAN 185/15. Emissions for the road links HDV and LDV component are then 
inputted into the dispersion model.   

5.4.19. Speed banded emissions for LDVs and HDVs presented in IAN 185/15 are taken from Defra’s 
Emissions Factors Toolkit (EFT) Version 6.0.2 (November 2014). The traffic data for each traffic 
period was used to calculate the emission rate for each road link. These emissions are vehicle-
weighted averaged emissions for the national vehicle fleet. Emissions factors are defined by year 
to represent the predicted vehicle fleet, and the range of vehicle types and EURO emissions 
standards present across the fleet. The use of the traffic period data ensures that the emissions 
diurnal emissions profile is consistent with that predicted by the traffic model. 

Receptors 
5.4.20. Within the study area, the following two types of receptors have been considered: 

• Residential properties and other sensitive receptors (such as schools, nursing 
homes). 

• Nature conservation sites designated at an International, European or National level. 

5.4.21. Building usage was determined using the Ordnance Survey Address Base Plus dataset, and 
calculations made at the nearest façade to the busiest road.  

5.4.22. A total of 1,038 receptors were included in the assessment, and 20 were selected using 
professional judgement for being: close to the affected roads; representative of the maximum 
effects of the Proposed Scheme in that region; and at risk of exceeding the annual mean NO2 
AQO (the list includes dwellings, hospitals, educational establishments and others; shown as 
dots on Figure 5-1 in Volume 2). 

Designated habitat sites 
5.4.23. A detailed assessment of the potential air quality effects on designated habitat sites within 200m 

of the study areas has been undertaken. The sites included are in shown in Table 5-4. 

Table 5-4 Designated habitat sites used in the asse ssment 

Site name Designation Relevant Nitrogen  
Critical Load Class 

Empirical Critical Load  
(kg N/ha/yr) 

Doxey and Tillington 
Marshes 

Site of special scientific 
interest (SSSI) 

Raised and blanket bogs 5 - 10 

Background concentrations 
5.4.24. ‘Background’ air quality is a concept used to enable assessments of the effects of particular 

emissions sources, without the need for all sources in the area to be considered explicitly. For the 
purposes of this assessment, the background air quality is the boundary condition of the road 
emissions pollution model. The road derived pollution is added to the background pollution 
concentration. 

5.4.25. Defra provides empirically-derived national background maps, which give estimates of 
background pollutant concentrations on a 1km x 1km grid square resolution; the data is obtained 
from Defra (http://www.laqm.defra.gov.uk). The data for NOx, NO2 and PM10 have recently been 
updated, with a base year of 2011 from which future years can be projected. Defra have stated 
that 2011 was an unusually high year for PM10, and in order to correct the background maps to 
other years the PM10 concentrations should be reduced by 9%; this process has been applied for 
this assessment. 

http://www.laqm.defra.gov.uk/
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5.4.26. The ‘in-grid square’ contribution from motorway, trunk ‘A’ road and primary ‘A’ road sectors have 
been removed from the background annual mean NOx and PM10 concentration estimates, and 
background annual mean NO2 estimates have been corrected using the Defra’s Background NO2 
Calculator. This process has been undertaken to avoid double counting of road traffic emissions 
that are included in the dispersion model. Where predicted concentrations for specific receptors 
are presented, the sector-removed background concentrations used are also presented. The 
predicted background pollutant concentrations in the study area are significantly below the 
AQOs. 

Prediction of environmental concentrations includin g adjustment for 
long term trends in NO x and NO2 

5.4.27. The model is used to predict the road traffic contributions to NOx and PM10 concentrations at 
specified receptors. Adjustments are applied to the model predictions based on a comparison 
against measured air quality concentrations, in a process known as model verification and 
adjustment. The modelled road contributions of NOx, NO2 and PM10 were adjusted to correct 
them against measured road components derived from monitoring data, following an adjustment 
method set out in LAQM TG(09). NOx and NO2 concentrations were calculated using the NOx 
from NO2 calculator (version 4.1) available on the Defra website. The calculator was issued in 
conjunction with the LAQM TG(09) guidance. A total environmental concentration is then 
produced by addition of the adjusted road contribution to the background concentration. Further 
detail on the verification process is provided in Appendix B. 

5.4.28. For the opening year predictions, a further adjustment step is undertaken to account for the 
observed trends in ambient roadside NOx and NO2. 

5.4.29. In July 2011 Defra published a report (Defra, 2011) examining the long term air quality trends in 
NOx and NO2 concentrations. This identified that there has been a clear decrease in NO2 
concentrations between 1996 and 2002. Thereafter NO2 concentrations have stabilised with little 
to no reduction between 2004 and 2012. The consequence of the conclusions of Defra’s advice 
on long term trends is that there is now a gap between current projected vehicle emission 
reductions and projections on the annual rate of improvements in ambient air quality, which are 
built into the vehicle emission factors, the projected background maps and the NOx to NO2 
calculator. 

5.4.30. Highways England has developed the Gap Analysis methodology to adjust model predictions 
based on the method in LAQM TG(09) to account for the long term NOx and NO2 profiles. This 
uses the relationship between the base year vehicle emission rates and the opening year vehicle 
emission rates, and the measured trends in roadside air quality concentrations to uplift opening 
year predicted concentrations to align them better with the long term trends of NOx and NO2. 

5.4.31. The current trends in air quality are based on measurements of emissions from the existing 
vehicle fleet. New vehicles will need to comply with the more stringent Euro 6/VI emissions 
standards from September 2014 onwards. Vehicles complying with the Euro 6/VI emissions 
standard are not yet on the road network, and therefore their performance is not present in the 
long term air quality monitoring trends. If the Euro 6/VI fleet emissions perform as predicted, then 
this should lead to substantial reductions in predicted future roadside air quality concentrations.  

5.4.32. However, because the likely effects of Euro 6/VI vehicles on air quality are yet to be fully 
understood, Highways England’s advice is that a long term trend based on the existing fleet is 
assumed to be linear and to continue at this projected rate of decrease into the future. 

5.4.33. The gap analysis methodology (IAN 170/12v3) (Highways Agency, 2013) incorporates the Euro 
6/VI improvements. These projection factors are referred to as ‘LTTE6’. The LTTE6 factors 
assume that there is no reduction in emissions from pre-Euro 6/VI fleet and the only reductions 
can be from the new Euro 6/VI vehicles entering the fleet. They also take a precautionary 
approach to account for uncertainty associated with Euro 6/VI performance and fleet mix in the 
future, rather than assuming full reductions in emissions occur as predicted by Euro 6/VI, which 
has not been observed by air quality monitoring trends associated with recent Euro standards. 
This is implemented into LTTE6 by taking the mid-point between the measured trend predictions 
(which assume no improvement in emissions associated with Euro 6/VI) and predicted Euro 6/VI 
uptake and emission improvements.  
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5.4.34. A judgement has been made as to which set of NOx and NO2 projections (Defra’s LAQM TG(09), 
HE’s LTTE6 or any interim alternative long term trend projections should be relied upon to form a 
concluding view of significance. The projections used to derive assessment results have been 
used in a discussion of the impacts of the scheme and to determine the overall significance of the 
scheme's impacts.  

5.4.35. For this assessment, HE’s LTTE6 NOx and NO2 projections have been used as they are 
considered to be the most reasonable prediction of likely actual future NOx and NO2 
concentrations, and have been used in the calculations for this updated local air quality 
assessment. 

5.4.36. This method is not applied to PM10 predictions, and the results based on the LAQM TG(09) 
method are the final predicted concentrations throughout the assessment. 

Assessment of significance 
5.4.37. In order to convey the level of impact of the Proposed Scheme, it is necessary to determine the 

significance of the predicted impacts. The ‘significance’ of an environmental impact is a function 
of the ‘sensitivity’ of the receptor and the ‘scale’ of the impact. 

5.4.38. The model results are used to assess whether there any significant effects as a result of the 
Proposed Scheme.  

5.4.39. Highways England’s approach to evaluating significant air quality effects is set out in two IANs 
(IAN 174/13 and IAN 175/13) published in June 2013. These IANs are intended to reflect the 
change in national planning policy associated with the National Planning Policy Framework 
(NPPF). 

5.4.40. Highways England’s approach to air quality assessment identifies and assesses sensitive 
receptors near roads where air quality might be affected. Consequently, areas where national 
AQOs might be expected to be exceeded are considered, which includes AQMAs. The model 
results are used to identify those receptors which are in exceedance of AQOs in either the DM or 
DS scenario. These are the only receptors that are considered in the judgement of significance. 
The change in predicted concentration is then calculated as the difference between DS and DM 
model results at these receptors. 

5.4.41. Where the difference in concentrations are less than 1% of the AQO (e.g. less than 0.4µg/m³ for 
annual average NO2) then the change at these receptors is considered to be imperceptible and 
can be scoped out of the judgement on significance.   

5.4.42. Highways England has developed a framework to provide guidance on the number of receptors 
for each of the magnitude of change categories that might result in a significant effect. These are 
guideline values only, and are to be used to inform professional judgement on significant effects 
of the Proposed Scheme. The guideline bands are based on Highways England’s considered 
opinion and are intended to help provide consistency across all Highways England schemes. The 
significance categories and guideline property numbers are summarised in Table 5-5. 

Table 5-5 Guideline to number of properties constit uting a significant effect 

Magnitude of Change in NO 2 
(µg/m³) 

Number of receptors with: 

Worsening of AQO already 
above objective or creation of a 
new exceedance 

Improvement of an AQO already 
above objective or the removal 
of an existing exceedance 
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Magnitude of Change in NO 2 
(µg/m³)  

Number of receptors with: 

Large (>4) 1 to 10 

Medium (>2)  10 to 30 

Small (>0.4) 30 to 60 

5.4.43. If the significance of the change is greater, the higher above the air quality thresholds the 
changes are predicted to occur. Where it is predicted that the short term NO2 and/or PM10 
thresholds are exceeded, then more significance should be attributed to these effects. 

5.4.44. The upper and lower bands presented are guidelines and not absolutes. On occasions when the 
number of properties affected is above the upper guideline band, consideration should be given 
to all the evidence that may support or detract from a conclusion of a significant effect when 
coming to an overall view. The further above the upper guideline band the more likely local air 
quality effects would be significant. 

5.4.45. Where the results reside between the lower and upper guideline bands for any of the magnitude 
criteria, then the scheme effects could be significant and a judgement is required taking into 
account the results for all six categories. This judgement is based on the technical knowledge 
and experience of the air quality professional. To assist this judgement, consideration should be 
given (but not limited) to the following: 

5.4.46. Scheme effects are more likely to be significant where: 

• there are no/few receptors with any improvements 

• PM10 annual averages are also affected by small, medium or large deteriorations 

• short-term exceedances may be caused or worsened by the scheme for either NO2 or 
PM10. 

5.4.47. Scheme effects are more likely to be not significant where: 

• there are receptors with small, medium or large improvements 

• PM10 annual averages are not affected by small, medium or large deteriorations 

• short-term exceedances are not caused or worsened by the scheme for either NO2 or 
PM10. 

5.4.48. The establishment of overall air quality significance for a scheme should also consider: whether it 
detracts or supports measures set out in relevant local authority air quality action plans; if a 
scheme represents a low or high compliance risk with the EU directive on air quality; if any 
designated site(s) are affected; and if there is any available potential effective mitigation. 

5.4.49. The EU Directive on Ambient Air Quality and Clean Air for Europe (2008/50/EC) sets limit values 
for a range of pollutants. The purpose of the Directive is to protect human health, and the 
environment as a whole. Defra reports annually (on behalf of the UK government) on the status 
of air quality to the European Commission. Highways England’s compliance risk assessment test 
(IAN 175/13) has been developed to enable decision makers to judge a scheme’s likelihood of 
non-compliance with the EU Directive. The compliance risk assessment test also informs the air 
quality significance test. The compliance risk flow chart illustrating how the assessment was 
undertaken is provided in Figure 5-1. 
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Figure 5-4 Compliance Risk Flow Chart 

 

Regional emissions methodology 
5.4.50. For the regional emissions assessment, traffic data was screened using the regional criteria to 

identify an appropriate ARN.  

5.4.51. Emissions for LDVs and HDVs are taken from Defra’s Emissions Factors Toolkit (EFT) Version 
6.0.2 (November 2014). Annual average daily flow (AADT) traffic data was used to calculate the 
emission rate for each road link. These emissions are vehicle-weighted averaged emissions for 
the national vehicle fleet. Emissions factors are defined by year to represent the predicted vehicle 
fleet, and the range of vehicle types and EURO emissions standards present across the fleet.  

TAG methodology 
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5.4.52. The assessment identifies changes in NO2 and PM10 at individual properties. In addition, a 
Transport Analysis Guidance (TAG) assessment (Department for Transport, 2015) is carried out 
that covers the study area. The local air quality TAG assessment creates an overall ‘score’ for the 
Proposed Scheme, which is calculated on the basis of the number of residential properties within 
200m of affected roads and the overall sum of the changes in NO2 and PM10 pollutant 
concentrations at these properties. There are 1,308 relevant properties within the area covered 
by the local air quality TAG assessment for the Proposed Scheme. The spatial distribution of 
these changes is then assessed against subsets of the population, including subsets based on 
monetary income and age.  

5.4.53. As part of the TAG assessment, annual mass emissions of NOx, PM10 and CO2 have also been 
calculated. 

5.5. Sensitivity of resource 
5.5.1. All locations, referred to as ‘receptors’ are treated as being equally sensitive. 

5.6. Limitations 
5.6.1. The following factors that could affect concentrations have not been taken account of in the 

assessment: 

• The effect of cuttings/embankments/barriers/vegetation. 

• Changes in local terrain/topography. 

5.7. Regulatory/ policy framework 
European Legislation 

5.7.1. The EU Directive on ambient air quality (2008/50/EC) sets out a range of mandatory Limit Values 
(LV) for different pollutants including nitrogen dioxide (NO2) and particulate matter less than 10 
microns (PM10), the key traffic related pollutants. The directive consolidated previous air quality 
directives (apart from the Fourth Daughter Directive), setting Limit Values or Target Values for 
the concentrations of specific air pollutants and providing a new regulatory framework for 
particulate matter smaller than 2.5µm in diameter (PM2.5). It also allows Member States to apply 
to postpone attainment deadlines. 

5.7.2. Defra assess and reports annually on compliance with the Limit Values (Table 5-6) to the 
European Commission. For the purposes of their assessment and reporting, the UK is divided in 
to 43 zones. The status of each zone in relation to a Limit Value is determined within the 
compliance assessment by the maximum measured or maximum modelled concentrations in the 
zone. The main pollutants of concern with respect to compliance are NO2 and PM10. The EU 
Limit Values are presented in Table 5.6. The Air Quality (Standards) Regulations 2010 transpose 
into English law the requirements of Directives 2008/50/EC8 on ambient air quality. 

5.7.3. EU Limit Values apply throughout the zones and agglomerations, the zone/agglomerations 
achieve compliance when everywhere within the zone/agglomeration is below the EU Limit Value 
(although there are exceptions to where the EU Limit Value applies in Annex III of the Air Quality 
Directive, locations where members of the public can’t access or there is no fixed habitation, 
industrial premises etc.). 

National Legislation 

5.7.4. Part IV of the Environment Act (1995) requires the UK Government to produce a national air 
quality strategy (AQS) which contains standards, objectives and measures for improving ambient 
air quality. The AQS sets out objectives that are maximum ambient concentrations that are not to 
be exceeded either without exception or with a permitted number of exceedences over a 
specified timescale.  

5.7.5. The ambient air quality standards and objectives are given statutory backing in England through 
the Air Quality (England) Regulations 2000, the Air Quality (England) (Amendment) Regulations 
2002. The AQS objectives for the protection of human health and applicable to this assessment 
are presented in Table 5-6. 
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Table 5-6: Air quality objectives and EU limit values for NO2 and PM10 

Air Quality Objectives and European Directives for the protection of human health 

Air Quality Objectives EU Limit Values 

Pollutant Concentration Averaging 
Period 

Compliance 
Date 

Concentration Compliance 
Date 

NO2 

200 µg.m-3 

1-hour mean 
(not to be 
exceeded more 
than 18 times 
per year) 

31 December 
2005 

200 µg.m-3  (18 
Exceedences) 1 January 2010 

40 µg.m-3 annual mean 31 December 
2005 40 µg.m-3 1 January 2010 

PM10 

50 µg.m-3 

24-hour mean 
(not to be 
exceeded more 
than 35 times 
per year) 

31 December 
2010 

50 µg.m-3  (35 
Exceedences) 1 January 2005 

40 µg.m-3 annual mean 31 December 
2004 40 µg.m-3 1 January 2005 

 

5.7.6. The Air Quality Objectives only apply where members of the public are likely to be regularly 
present for the averaging time of the objective (i.e. where people will be exposed to pollutants). 
The annual mean objectives apply to all locations where members of the public might be 
regularly exposed; these include building façades of residential properties, schools, hospitals, 
care homes, etc. The 24 hour mean objective applies to all locations where the annual mean 
objective would apply, together with hotels and gardens of residential properties. The 1 hour 
mean objective also applies at these locations as well as at any outdoor location where a 
member of the public might reasonably be expected to stay for 1 hour or more, such as shopping 
streets, parks and sports grounds, as well as bus stations and railway stations that are not fully 
enclosed. 

5.7.7. The AQS objectives and EU Limit Values for the protection of vegetation and ecosystems 
applicable to this assessment are presented in Table 5-7. 

Table 5-7: Air quality objectives and EU limit values for the protection of vegetation 

Air Quality Objectives and European Directives for the Protection of Vegetation and Ecosystems 

Air Quality Objectives EU Limit Values 

Pollutant Concentration Averaging 
Period 

Compliance 
Date 

Concentration Compliance 
Date 

NOx 30 µg/m3 Annual mean 31 December 
2000 30 µg/m3 19 July 2001 
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5.7.8. Local authorities have no legal requirement to comply with AQS objectives. They are however 
required to demonstrate best efforts to work towards achieving AQS objectives. 

5.7.9. Under the Local Air Quality Management (LAQM) regime local authorities have a duty to make 
periodic reviews of local air quality against the AQS objectives. Where a local authority’s review 
and assessment of local air quality indicates that AQS objectives are not expected to be 
achieved, local authorities are required to designate an Air Quality Management Areas (AQMA). 
An Air Quality Action Plan (AQAP) must then be formulated, outlining a plan of action to meet 
AQS objectives in the AQMA. 

AQs objectives/ EU limit values 

5.7.10. Whilst AQS Objectives and EU Limit Values are identical in relation to the concentrations that are 
applied, they are different and it is important to understand how they are interpreted and 
therefore assessed. Local authorities are required to demonstrate best efforts to achieve the AQS 
Objectives whereas the UK government has a mandatory requirement to achieve EU Limit 
Values.  

5.7.11. Reporting against compliance with EU Limit Values is undertaken by Defra and reported at a 
zonal/agglomeration level. Zones/agglomerations only comply when everywhere in the zone is 
below the EU Limit Value and this is the basis of Defra’s reporting, which is designed to 
determine what the maximum concentration is within the zone and hence determine the date the 
zone will comply with the Limit Value. AQS Objectives are assessed at a much more local level 
where an AQMA can be designated as a result of exceedance at individual properties.  

5.7.12. The air quality assessment will consider the impacts on both AQS Objectives (does the scheme 
lead to a significant impact on air quality at individual properties) and EU Limit Values (will the 
scheme impact on Defra’s plans to achieve compliance with the Limit Values). 

Environmental Protection Act 1990 

5.7.13. Generally dust is only a cause of annoyance but when of sufficient scale and frequency it may 
become a statutory nuisance. The relevant legislation dealing with statutory nuisance is given in 
Part III of the Environmental Protection Act 1990 (EPA 1990) . A statutory nuisance in relation to 
dust and deposits is defined under Section 79 of the act as follows: 

(d) Any dust, steam, smell or other effluvia arising on industrial, trade or business premises and 
being prejudicial to health or a nuisance. 

(e) any accumulation or deposit which is prejudicial to heath or a nuisance. 

5.7.14. Under the provisions of the Act where a local authority is satisfied that a Statutory Nuisance 
exists, it is under a mandatory duty to serve an Abatement Notice requiring abatement or 
cessation of one or more activities deemed to be causing the nuisance. In the absence of any 
kind of standard, identification of a nuisance is dependent on the professional judgment of the 
local authority as to whether Best Practical Means (BPM) are being employed to control 
emissions. Where BPM is evident or can be clearly demonstrated then a particular activity cannot 
be deemed to be causing a Statutory Nuisance. 

National planning policy framework 

5.7.15. The National Planning Policy Framework (NPPF) published in 2012 sets out the Government’s 
planning policies for England and how these are expected to be applied. The NPPF revokes forty 
four planning documents including: Planning Policy Statement 23: Planning and Pollution Control.  

5.7.16. Paragraphs124 considers impacts of developments on air quality: 

‘Planning policies should sustain compliance with and contribute towards EU limit values or 
national objectives for pollutants, taking into account the presence of Air Quality Management 
Areas and the cumulative impacts on air quality from individual sites in local areas. Planning 
decisions should ensure that any new development in Air Quality Management Areas is 
consistent with the local air quality action plan.’ 

5.7.17. The NPPF therefore requires: 

Consideration of the scheme air quality impacts on the UK’s ability to comply with the Air Quality 
Directive; and 

Consideration of scheme air quality impacts on national objectives for pollutants. 
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5.7.18. However, the NPPF does not provide guidance on how to come to a judgment on sustaining 
compliance with the Air Quality Directive.  

National networks national policy statement 

5.7.19. The NN NPS sets out the Government’s policies to deliver the development of nationally 
significant infrastructure projects (NSIPs) on the national road and rail networks in England.  The 
Secretary of State (SoS) uses the NN NPS as the primary basis for making decisions on 
development consent applications for national networks nationally significant infrastructure 
projects in England. 

5.7.20. Paragraph 5.11 provides context of where the decision maker should consider substantive weight 
judgements or whether they should recommend refusal is described in paragraph 5.12 and 5.13. 

5.7.21. Paragraph 5.11 states that Air quality considerations are likely to be particularly relevant where 
schemes are proposed: 

Within or adjacent to Air Quality Management Areas (AQMA ); roads identified as being above 
Limit Values or nature conservation sites (including Natura 2000 sites and SSSIs, including 
those outside England); and 

Where changes are sufficient to bring about the need for a new AQMAs or change the size of 
an existing AQMA; or bring about changes to exceedences of the Limit Values, or where they 
may have the potential to impact on nature conservation sites. 

5.7.22. Paragraph 5.12 and 5.13 provides the advice to the decision maker which should be used when 
determining whether a scheme should receive consent; 

5.12 The Secretary of State must give air quality considerations substantial weight where, after 
taking into account mitigation, a project would lead to a significant air quality impact in relation 
to EIA and / or where they lead to a deterioration in air quality in a zone/agglomeration. 

5.13 The Secretary of State should refuse consent where, after taking into account mitigation, 
the air quality impacts of the scheme will: 

• result in a zone/agglomeration which is currently reported as being compliant with the Air 
Quality Directive becoming non-compliant; or 

• affect the ability of a non-compliant area to achieve compliance within the most recent 
timescales reported to the European Commission at the time of the decision. 
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5.7.23. Although the NN NPS relates to NSIPs the policy in relation to advice to the decision maker 
should be applied to the assessment of all Highway England’s road schemes.   

5.8. Design, mitigation and enhancement measures 
5.8.1. The results of the air quality assessment indicate that no mitigation measures are required during 

the operational phase. 

5.9. Magnitude of impacts 

Traffic characteristics 
5.9.1. The ARN in the opening year includes the following links for the following reasons: 

• Primarily AADT flow increases of greater than 1,000 vehicles per day:  

• NB carriageway of the M6 between J13 and J14 increase of 1,221 vehicles 
per day 

• SB carriageway of the M6 between J14 and J13 increase of 1,221 vehicles 
per day. 

• Primarily PM period average speed increases of greater than 20 kph:  

• The main carriageway prior to the NB on-slip and the main carriageway 
after the SB off-slip at J14, both with a speed change of 22kph.  

• The main carriageway prior to the SB on-slip at J13 with a speed change of 
21kph. 

Local air quality – human health 
5.9.2. This section presents the effects of the operation of the Proposed Scheme on local air quality 

along affected roads in the study area. The results presented are based on the values predicted 
using the Gap Analysis methodology, which takes into account the long term trends (LTTE6) for 
NOx and NO2. This approach is considered more conservative and representative of opening 
year impacts than the LAQM TG(09) methodology. 

5.9.3. There were seven exceedances of the NO2 annual mean AQO and no exceedances of the PM10 
annual mean AQO in the 2020 DM and DS scenarios. The 24 hour PM10 mean objectives are 
also not predicted to be exceeded in these locations. Annual mean PM10 predictions are not 
discussed further. 

5.9.4. The maximum modelled annual mean NO2 concentration is at Receptor_791 (Ashbrook, west of 
Ashflats Lane) at 47µg/m3 in the DS scenario. The maximum modelled annual mean PM10 
concentration is at Receptor_791 ((Ashbrook, west of Ashflats Lane) at 21µg/m3 in the DS 
scenario.  

5.9.5. Annual mean NO2 predictions for each representative receptor where an exceedence is 
anticipated are included in Table 5-8, but are not discussed further and are included within 
figures provided in Volume 2, as the results indicate they are imperceptible. Annual mean NO2 
and PM10 predictions for all representative receptors included in the assessment are presented in 
Appendix C. 

Table 5-8 2020 annual mean NO 2 for DM and DS scenarios 
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Modelled 
receptor name 

X Y Annual mean  NO 2 concentration (µg/m 3)  
(to 1 decimal place) 

2012 
Base  

2020  
DM 

2020  
DS 

Change  Magnitude of 
Change 

Receptor_34 392196 319922 47.8 40.2 40.4 0.2 Imperceptible 

Receptor_193 391894 320402 50.4 42.7 43.1 0.3 Imperceptible 

Receptor_202 391876 320421 51.5 43.7 44.0 0.4 Imperceptible 

Receptor_361 391587 320692 52.2 44.1 44.4 0.3 Imperceptible 

Receptor_791 392404 319282 55.1 46.6 47.0 0.4 Imperceptible 

Receptor_898 391734 320568 51.3 43.5 43.9 0.4 Imperceptible  

Receptor_363 391594 320694 47.9 40.3 40.6 0.2 Imperceptible 
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5.9.6. Changes predicted at the seven representative receptors where an exceedence is anticipated are 
Imperceptible. This reflects small changes in traffic conditions as a result of the scheme when 
compared to DMRB HA207/07 screening criteria. 

5.9.7. Based on Highways England advice on the guidelines for the consideration of significant effects 
(IAN 174/13), magnitudes of change criteria are to be applied only to those receptors exceeding 
the AQOs.  

Summary – human health 
5.9.8. In the 2020 DM and DS scenarios, there are predicted to be seven exceedances of the annual 

mean NO2 AQO at locations along the M6 in the study area. No receptors are predicted to 
exceed the annual mean NO2 equivalent for the 1 hour mean AQO of 60µg/m3, or the annual 
mean PM10 equivalent for the 24 hour mean AQO of 32µg/m3. 

Significance of effects – local air quality – human  health 
5.9.9. Based on Highways England advice on the guidelines for the consideration of significant effects 

(IAN 174/13), the Proposed Scheme is not likely to have a significant effect (based on the 
guideline of 30) on local air quality as there are just seven exceedances of the annual mean NO2 
AQO. This judgement of significance is based on the Gap Analysis using LTTE6 for NOx and 
NO2. The Gap Analysis method is not relevant to PM10 concentrations. 

Summary of compliance risk assessment 
5.9.10. The Proposed Scheme study area contains one road that forms part of Defra’s assessment for 

the European Commission on the status of air quality in the UK. The Compliance Risk Road 
Network (CRRN) comprises the ARN study area and is presented in Figure 5-1 in Volume 2.  

5.9.11. The modelling used for the local air quality assessment is combined with Defra’s Pollution 
Climate Mapping (PCM) model dataset to determine the risk as to whether the Proposed Scheme 
would affect the UK's ability to comply with the European Air Quality Directive.  

5.9.12. The values reported by Defra based on the PCM model are all below the EU limit values for the 
CRRN in 2014 (the latest year publicly available), and the impact of the Proposed Scheme would 
not lead to increases in concentrations sufficient to alter these conclusions. 

5.9.13. Therefore, the compliance risk assessment has identified that the Proposed Scheme has a low 
risk of being non-compliant with the EU directive on ambient air quality. 

Local air quality – designated sites (ecosystems) 
5.9.14. The results of the ecosystems modelling are presented Table 5-9, and the impacts and 

significance considered in Section 7.  

5.9.15. The results show that exceedances of the annual mean NOx AQO are predicted up to 120m from 
the kerbside of the M6. At these locations the Proposed Scheme results in increases in NOx 
concentrations in 2020. 
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Table 5-9 2020 annual mean NO x results for DM and DS scenarios 

Receptor name 
/ distance  

Annual mean NO x concentration  
(µg/m 3) 

N Deposition  
(kg/ha/yr) 

DM DS Change  Magnitude  
of Change 

DM DS Change Magnitude 
of Change 

Doxey and 
Tillington 
Marshes_0m 

99.8 102 2.2 M 25.6 25.7 0.08 S 

Doxey and 
Tillington 
Marshes_10m 

76.7 77.5 0.9 S 24.8 24.8 0.04 I 

Doxey and 
Tillington 
Marshes_20m 

63.7 64.1 0.4 S 24.3 24.3 0.02 I 

Doxey and 
Tillington 
Marshes_30m 

55.3 55.5 0.2 I n/a n/a n/a n/a 

Doxey and 
Tillington 
Marshes_40m 

49.4 49.5 0.1 I  n/a n/a n/a n/a 

Doxey and 
Tillington 
Marshes_50m 

45.0 45.1 0.1 I  n/a n/a n/a n/a 

Doxey and 
Tillington 
Marshes_60m 

41.6 41.7 0.1 I  n/a n/a n/a n/a 

Doxey and 
Tillington 
Marshes_70m 

38.9 38.9 0.1 I  n/a n/a n/a n/a 

Doxey and 
Tillington 
Marshes_80m 

36.7 36.7 0 I  n/a n/a n/a n/a 

Doxey and 
Tillington 
Marshes_90m 

34.8 34.9 0 I  n/a n/a n/a n/a 

Doxey and 
Tillington 
Marshes_100m 

33.2 33.3 0 I  n/a n/a n/a n/a 

Doxey and 
Tillington 
Marshes_110m 

31.9 31.9 0 I  n/a n/a n/a n/a 

Doxey and 
Tillington 
Marshes_120m 

30.7 30.8 0 I  n/a n/a n/a n/a 

Key 

L = Large, M = Medium, S = Small, I = Imperceptible 
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Summary – designated sites (ecosystems) 
5.9.16. In the 2020 DM and DS scenarios, there are predicted to be exceedances of the annual mean 

NOx at up to 120m from the kerbside of the M6. In these locations the Proposed Scheme is 
predicted to result in increased NOx concentrations in 2020 from imperceptible to medium. 

Regional emissions 
5.9.17. In order to present results consistent with those calculated for TAG, regional emissions have 

been calculated for the local air quality ARN. NOx, PM10 and CO2 results for the regional 
assessment for opening year 2020 are shown in Table 5-10. 

Table 5-10 2020 annual NO x, PM10 and CO 2 emissions for DM and DS scenarios 

Pollutant Annual regional emission in tonnes 

2020 DM 2020 DS Absolute change 

(DS-DM) 

% Change 

(DS-DM) 

NOx 143.3  144.5  1.2  0.8% 

PM10 10.9  11.0  0.1 0.7% 

CO2 93,258.2  93,907.6  649 0.7% 

5.9.18. The results for the opening year 2020 indicate an increase in NOx emissions of 1.2 tonnes/year; 
a. increase of 0.83% with the Proposed Scheme in place (compared to the DM scenario). PM10 
emissions are predicted to increase by 0.1 tonnes/year; an increase of 0.73% compared with the 
DM scenario. CO2 emissions are predicted to increase by 649 tonnes/year, which is an increase 
of 0.7% when compared to the DM scenario. 

5.9.19. The results for the regional assessment for design year 2035 are shown in Table 5-11. 

Table 5-11 2035 annual NO x, PM10 and CO 2 emissions for DM and DS scenarios 

Pollutant Annual regional emission in tonnes 

2035 DM 2035 DS Absolute change 

(DS-DM) 

% change 

(DS-DM) 
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Pollutant Annual regional emission in tonnes 

2035 DM 2035 DS Absolute change 

(DS-DM) 

% change 

(DS-DM) 

NOx 93.5 95.1 1.6 1.7% 

PM10 11.3 11.4 0.2 1.5% 

CO2 98,399.8 99,759.2 1,359.4 1.4% 

5.9.20. The results for the design year 2035 indicate an adverse increase in NOx emissions of 1.6 
tonnes/year; an increase of 1.7% with the Proposed Scheme in place (compared to the DM 
scenario). PM10 emissions are predicted to increase by 0.2 tonnes/year; an increase of 1.5% 
compared with the DM scenario. CO2 emissions are predicted to increase by 1359.4 tonnes/year, 
which is an increase of 1.4% when compared to the DM scenario. 

Summary – regional emissions 
5.9.21. In the opening year 2020, annual NOx emissions are predicted to increase as a result of the 

Proposed Scheme; however, by the design year 2035, emissions are predicted to slightly 
increase with the Proposed Scheme. Annual PM10 emissions are predicted to slightly increase in 
both the opening year and the design year; while slight increases in annual CO2 emissions are 
predicted to increase between the opening year and the design year. 

TAG Unit A3 – local air quality 
5.9.22. Table 5-12 presents the aggregated change in air quality for annual mean NO2 and PM10 across 

the study area. This is based on the Department for Transport’s TAG documents for transport 
studies with regard to air quality. It works so that the difference in air pollution concentrations 
produced by the nearest road link for each property within 200m of the affected roads is added 
up. If there was only one property, and the pollution there decreased by 1µg/m3 with the 
Proposed Scheme, then the aggregate score would be 1µg/m3. 

Table 5-12 TAG 3.3.3 - aggregated change in polluti on at all residential properties within 
200m of roads in the study area  

Pollutant  Aggregated pollution score 

NO2 PM10 
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Pollutant  Aggregated pollution score 

NO2 PM10 

2020 DM 16,860.0 17,521.6 

2020 DS 16,868.4 17,521.6 

Change 
(DS-DM) 

8.4 0.0 

5.9.23. Overall the Proposed Scheme would have a small adverse effect on annual mean NO2 
concentrations, and annual mean PM10 concentrations. 

TAG Unit A3 – regional emissions 
5.9.24. In the opening year 2020, annual NOx emissions are predicted to reduce as a result of the 

Proposed Scheme; by the design year 2035, emissions are predicted to slightly increase with the 
Proposed Scheme. Annual PM10 emissions are predicted to slightly increase in both the opening 
year and the design year; while slight increases in annual CO2 emissions are predicted to 
increase between the opening year and the design year. 

TAG Unit A3 – greenhouse gases 
5.9.25. The greenhouse TAG assessment calculates the total change in CO2 emissions from the traffic 

study area over the first 60 years after scheme opening. The Proposed Scheme is predicted to 
lead to an increase of 113.8kT of CO2, which is equivalent to an increase of 1.9% of all vehicles 
emissions in the traffic study area. This represents a worsening compared to the existing 
scenario. 

5.10. Significant effects 

Local air quality – human health 
5.10.1. Based on Highways England advice on the guidelines for the consideration of significant effects 

(IAN 174/13), as all modelled concentrations are less than the AQOs, the Proposed Scheme is 
not likely to be significant with regard to impacts on local air quality. This judgement of 
significance is based on the Gap Analysis using LTTE6 for NOx and NO2. The Gap Analysis 
method is not relevant to PM10 concentrations. 

Summary of compliance risk assessment 
5.10.2. The values reported by Defra based on the PCM model are all below the EU limit values for the 

CRRN in 2014 (the latest year publicly available), and the impact of the Proposed Scheme would 
not lead to increases in concentrations sufficient to alter these conclusions. 

5.10.3. Therefore, the compliance risk assessment has identified that the Proposed Scheme has a low 
risk of being non-compliant with the EU directive on ambient air quality. Further details are 
available in Appendix C. 

Local air quality – designated sites (ecosystems) 
5.10.4. In the 2020 DM and DS scenarios, there are predicted to be exceedances of the annual mean 

NOx at up to 120m from the kerbside of the M6. In these locations, the Proposed Scheme is 
predicted to result in increases in NOx concentrations in 2020. The rate of N-deposition was 
calculated for those sites predicted to experience a small to medium magnitude change of NOx at 
locations up to 20m from the kerbside. Of those three locations, two were less than 1% of the 
lower end of the critical load and are considered not significant. The only location above 1% of 
the lower end of the critical range (0-10m from the kerbside) has been reported to the ecology 
team to be incorporated into their chapter to determine their impact.  

Regional emissions 
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5.10.5. There is no government guidance published for assessing the significance of the effects of 
individual highway schemes on regional or greenhouse gas emissions. 

5.10.6. The Climate Change Act publishes budgets for the reduction of the emissions of greenhouse 
gases, with a view to substantial national reductions being achieved by 2050. The increase in the 
greenhouse gas emissions is included in the calculation of the TAG benefit cost ratio of the 
Proposed Scheme as a financial cost. 

5.10.7. The regional assessment results show relatively small percentage increases in NOx, PM10 and 
CO2 emissions as a result of the Proposed Scheme, with similar results for the opening and 
design year assessments. 

5.11. Summary 
5.11.1. There would be no significant residual effects on air quality. 
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6. Noise and vibration 

6.1. Introduction 
6.1.1. This chapter assesses the effect on noise and vibration of the Proposed Scheme for both the 

construction and operational phases. Appendix D.1 lists the drawings linked to this chapter. 

6.1.2. The results are from a scenario with the required measures to avoid and mitigate adverse effects. 
The Highways England Delivery Plan 2015-2020 contains as a key performance indicator the 
reduction of noise within noise Important Areas. For this reason, the scenario assessed also 
includes two new noise barriers with the aim to reduce noise levels within noise Important Areas. 

6.1.3. Mitigation measures that have not been brought forward from the scoping stage are listed in 
Appendix D.5 with reasons for the decision. 

6.1.4. Current noise policy in England is based on the Noise Policy Statement for England (NPSE), 
which through the effective management and control of environmental noise within the context of 
Government policy on sustainable development, aims to: 

• avoid significant adverse impacts on health and quality of life 

• mitigate and minimise other adverse impacts on health and quality of life 

• contribute to improvements to health and quality of life, where possible. 

6.1.5. The Explanatory Note to the NPSE assists in the definition of significant adverse and adverse 
with the following concepts: 

• NOEL – no observed effect level. This is the level below which no effect can be 
detected. In simple terms, below this level, there is no detectable effect on health and 
quality of life due to the noise.  

• LOAEL – lowest observed adverse effect level. This is the level above which adverse 
effects on health and quality of life can be detected. 

• SOAEL – significant observed adverse effect level. This is the level above which 
significant adverse effects on health and quality of life occur. 

6.1.6. The Government policy and guidance do not state values for the NOEL, LOAEL and SOAEL, 
rather, it considers that they are different for different noise sources, for different receptors and at 
different times and should be defined on a strategic or project basis taking into account the 
specific features of that area, source or project. 

6.1.7. NPSE also states that sustainable development is a core principle underpinning all government 
policy. The goal is pursued in ways that protect and enhance the physical and natural 
environment, and that use resources and energy as efficiently as possible. 

6.1.8. The Highways England Licence states that Highways England should ensure the best practicable 
environmental outcomes across its activities, while working in the context of sustainable 
development and delivering value for money. 

Scope 
6.1.9. The scope of this chapter includes the potential noise and vibration effects of the Proposed 

Scheme, specifically: 

• noise effects during construction 

• vibration effects during construction 

• noise effects during operation 

• airborne vibration effects during operation. 
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6.1.10. A number of construction activities are proposed as part of the Proposed Scheme, which may 
affect noise sensitive receptors. A non-exhaustive list of these activities includes the construction 
of the RCB, the removal of old gantries and signs and the construction, assembling and 
installation of new gantries, signs and ERAs, as well as the burial of new wiring and the 
resurfacing and deep treatment of the existing pavement. These activities are generally noisy in 
nature and in some circumstances may include the use of vibratory sources, such as piling.  

6.1.11. The operational road traffic noise from the Proposed Scheme may affect noise sensitive 
receptors. The Proposed Scheme will convert the hard shoulder to a permanent running lane. 
With this, Highways England expects that this section of the M6 becomes more attractive to 
users of the motorway, thereby altering the current traffic volume, composition and speed. The 
permanent use of the hard shoulder as a running lane will also move part of the source of road 
traffic noise closer to receptors adjacent to each of the motorway carriageways.  

6.1.12. At this stage, the noise effects from construction vehicles, plant, machinery and HGVs using local 
roads to access the site of the Proposed Scheme during construction has not been assessed due 
to a lack of information on likely haul routes. Similarly there is insufficient information to assess 
the effects of potential diversions of motorway traffic during construction at the present time.   

6.1.13. Ground-borne vibration effects during the operation of Proposed Scheme are scoped out as 
these effects are non-significant and secondary compared to the effects of noise. 

Project objectives 
6.1.14. The objectives of the smart motorways programme in general and of the Proposed Scheme in 

particular in relation to noise and vibration are in line with the policy aims in the NPSE and the 
target for the Road Investment Strategy (RIS) first Road Period 2015-2020. The latter aims to 
mitigate at least 1,150 noise Important Areas expecting to reduce the number of people severely 
affected by noise from the strategic road network by at least 250,000.  

6.1.15. Therefore, the Proposed Scheme aims to: 

• avoid significant adverse impacts on health and quality of life from noise as a result of 
the Proposed Scheme 

• mitigate and minimise other adverse impacts on health and quality of life from noise 
from the Proposed Scheme  

• contribute to improvements to health and quality of life through the effective 
management and control of noise, where possible. 

6.1.16. In line with the third point, the RIS 2015-2020 states that schemes should consider opportunities 
to address the noise issues associated with the Important Areas as identified through the noise 
action planning process.  

6.1.17. All of this should be delivered in the context of government policy on sustainable development, 
which includes the delivery of value for money.  

6.2. Study area 
6.2.1. The study area covers the M6 between J13 and J15. 

Construction noise 
6.2.2. DMRB states that “the area in which construction is considered to be a nuisance is generally 

more localised than where the impacts of the road project are likely to be a cause of concern 
once it has opened to traffic. The impact of construction nuisance in one form or another 
diminishes rapidly with distance”. 

6.2.3. The study area for construction noise covers the area within a 300m buffer from the M6 between 
J13 and north of J15.   

6.2.4. This chapter reports the potential effects of construction noise at different distance bands and at 
a different construction stages. 
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Construction vibration 
6.2.5. Vibration usually affects a smaller area than noise. The study area for construction vibration 

covers the area within 100m from potential piling works, which would give rise to the highest 
levels of vibration as part of the construction.  

Operational noise 
6.2.6. The study area for the assessment of effects during operation was defined in accordance with the 

guidance contained in DMRB HD 213/11. In accordance with DMRB, the noise assessment has 
considered the area where there could be permanent changes in noise levels in magnitude of at 
least 1dB LA10,18h (or 1dB Lnight,outside) due to the Proposed Scheme (see Appendix D.2 for 
further details). The study area for operational noise covers the area within the 600m from the 
edge of the existing carriageway (M6 J13 to J15). Detailed calculations have been undertaken for 
all noise sensitive receptors within this area. There were no affected road links outside the 600m 
boundary of the Proposed Scheme.  

6.2.7. Drawings 6-1 to 6-5 in Volume 2 show the extent of the study area for operational noise. 

Operational airborne vibration 
6.2.8. The study area for airborne vibration is limited to 40m from each of the M6 carriageways (NB and 

SB) as the DMRB methodology for assessing airborne vibration nuisance has not been validated 
for greater distances. 

6.3. Baseline conditions 
6.3.1. The baseline conditions were established from: 

• detailed computer noise modelling of the baseline noise levels from road noise 
sources in the study area 

• information available from various databases 

• a drive-by visual survey of the existing environmental barrier condition. 

6.3.2. Appendix D.3 contains further details of the assumptions used in the noise model, databases 
consulted and the findings of the barrier survey. 

6.3.3. No noise surveys or specific consultation has been undertaken for this section of the ESR. 

6.4. Methodology 

General 
6.4.1. Each topic within the scope of this chapter has its own methodology as shown in Table 6-1. 

Table 6-1 Assessment methodology for each noise and  vibration topic  

Topic  Methodology  

Construction noise from the site of 
the Proposed Scheme. 

BS 5228-1  

Construction vibration from the site 
of the Proposed Scheme. 

BS 5228-2 (partially sourced from BS 7385-2) 

Operational road traffic noise. DMRB HD 213/11 

Operational airborne vibration. DMRB HD 213/11 

Sources: BS 5228-1:2009+A1:2014 Code of practice for noise and vibration control on construction and open sites – Part 
1: Noise, British Standards Institution. BS 5228-2:2009+A1:2014 Code of practice for noise and vibration control on 
construction and open sites – Part 2: Vibration, British Standards Institution.  
DMRB Volume 11 Section 3 Part 7 HD 213/11 Rev. 1 Noise and Vibration, Highways Agency et al., 2011. 
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Construction noise 
6.4.2. The effects of construction noise are temporary and defined by the intrusion that construction 

noise causes in the existing noise environment (or soundscape) of the area. Table 6-2 shows the 
potential LOAELs and SOAELs for construction noise. 

6.4.3. Table 6-2 is adapted from Table E.1 in BS 5228-1:2009+A1:2014 ‘Code of practice for noise and 
vibration control on construction and open sites – Part 1 Noise’ Annex E. BS 5228-1 Annex E 
describes methods for evaluating the potential significant effect of construction noise.  

6.4.4. Noise levels above the SOAEL are significant adverse and BS 5228-1 states that noise insulation 
may be offered (using the discretionary powers provided by Regulation 5 of the Noise Insulation 
Regulations) if those noise levels are expected to remain for a long enough period. The LOAEL 
depends on the existing noise levels in the area. The ABC method considers that a potential 
adverse effect is indicated when the site noise level exceeds the value listed in Table 6-2 at 
dwellings. Other project-specific factors are considered in determining if there is an adverse 
effect, such as the number of receptors affected and the duration and character of the impact. 

Table 6-2 Threshold of potential significant advers e and adverse effects at dwellings in 
dB L Aeq,T  

Period Category A 
(LOAEL) 

Category B 

(LOAEL) 

Category C 

(SOAEL) 

Daytime weekday (07:00-19:00) and 
Saturdays (07:00-13:00) 

65 70 75 

Evenings weekday (19:00-23:00), 
Saturdays (13:00-23:00) and 
Sundays (07:00-23:00) 

55 60 65 

Night-time 
(23:00-07:00) 

45 50 55 

Note: If the ambient noise level exceeds the Category C threshold values given in the table (i.e. the ambient noise 
level is higher than the above values), then a potential significant effect is indicated if the total LAeq, T noise level for 
the period increases by more than 3dB due to site noise. 

Category A: threshold values to use when ambient noise levels (when rounded to the nearest 5dB) are less than 
these values. 
Category B: threshold values to use when ambient noise levels (when rounded to the nearest 5dB) are the same as 
category A values. 
Category C: threshold values to use when ambient noise levels (when rounded to the nearest 5dB) are higher than 
category A values. 

Source: Adapted from BS 5228-1 Table E.1 

British Standards can be obtained in PDF or hard copy formats from the BSI online shop: www.bsigroup.com/Shop or by 
contacting BSI Customer Services for hardcopies only: Tel: +44 (0)20 8996 9001, Email: cservices@bsigroup.com. 

6.4.5. There are limited construction details available at this stage of the assessment, however, the 
potential construction noise levels were predicted using typical road construction equipment in 
accordance with the guidance in BS 5228-1 (see assumptions in Appendix D.4). The prediction 
method used was that in BS 5228-1 Annex F. 

Construction vibration 
6.4.6. Table 6-3 shows the levels where vibration can cause cosmetic damage to structures, which is 

considered to constitute significant adverse effects. 

  

http://www.bsigroup.com/Shop
mailto:cservices@bsigroup.com
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Table 6-3 Threshold of significant effects for cons truction vibration 

Type of building Peak component particle velocity in frequency range  of 
predominant pulse 

4Hz to 15Hz 15Hz and above 

Reinforced or framed structures. 
Industrial and heavy commercial 
buildings. 

50mm/s at 4Hz and above 50mm/s at 4Hz and above 

Unreinforced or light framed structures. 
Residential or light commercial buildings. 

15mm/s at 4Hz increasing 
to 20mm/s at 15Hz 

20mm/s at 15Hz increasing 
to 50mm/s at 40Hz and 
above 

Source: BS 5228-2 Table B.2. British Standards can be obtained in PDF or hard copy formats from the BSI online shop: 
www.bsigroup.com/Shop or by contacting BSI Customer Services for hardcopies only: Tel: +44 (0)20 8996 9001, Email: 
cservices@bsigroup.com 

6.4.7. Some adverse effects may occur at lower levels of vibration. Table 6-4 shows potential adverse 
effect under the BS 5228-2 criteria on human response to vibration. The vibration levels are 
shown in terms of peak particle velocity (PPV). 

Table 6-4 Threshold of adverse effects for construc tion vibration 

Vibration level  A), B), C) (PPV) Effect 

0.14mm/s Vibration might be just perceptible in the most sensitive situations for 
most vibration frequencies associated with construction. At lower 
frequencies, people are less sensitive to vibration. 

0.3mm/s  Vibration might be just perceptible in residential environments. 

1.0mm/s It is likely that vibration of this level in residential environments will 
cause complaint, but can be tolerated with prior warning and 
explanation has been given to residents. 

10mm/s  Vibration is likely to be intolerable for any more than a very brief 
exposure to this level in most building environments. 

A) The magnitudes of the values presented apply to a measurement position that is representative of the point of entry 
into the recipient.  
B) A transfer function (which relates an external level to an internal level) needs to be applied if only external 
measurements are available.  
C) Single or infrequent occurrences of these levels do not necessarily correspond to the stated effect in every case. The 
values are provided to give an initial indication of potential effects, and where these values are routinely measured or 
expected then an assessment in accordance with BS 6472-1 or -2, and/or other available guidance, might be appropriate 
to determine whether the time varying exposure is likely to give rise to any degree of adverse comment. 

Source: BS 5228-2 Table B.1. British Standards can be obtained in PDF or hard copy formats from the BSI online shop: 
www.bsigroup.com/Shop or by contacting BSI Customer Services for hardcopies only: Tel: +44 (0)20 8996 9001, Email: 
cservices@bsigroup.com 

6.4.8. There are limited construction details available at this stage of the assessment, however, the 
potential construction vibration levels were predicted using typical piling equipment in accordance 
with the guidance in BS 5228-2 (see assumptions in Appendix D.4). The prediction method used 
was that in BS 5228-2 Table E.1. 

Operational road traffic noise 
6.4.9. The assessment of operational road traffic noise impacts of the Proposed Scheme follows the 

methodology in DMRB HD 213/11, which in turn references the calculation methodology of the 
Department for Transport’s Calculation of Road Traffic Noise (CRTN).  

6.4.10. For the operational phase of the Proposed Scheme, a noise scoping assessment was 
undertaken as part of the scoping exercise (AECOM, June 2015). Although it was not identified 
that there were likely to be increases above the DMRB threshold values (1dB(A) in the short term 
and 3dB(A) in the long term) it was decided to proceed to a detailed DMRB assessment in order 
to be able to assess the benefits of noise mitigation to be provided with the Proposed Scheme 
with the aim of reducing significant effects in noise Important Areas and improving the noise 
environment elsewhere. 
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6.4.11. The effects of operational noise are permanent. Table 6-5 shows the values adopted for the 
daytime and night-time SOAEL and LOAEL in this chapter. Both the LA10,18h façade noise level 
and LAeq,16h free-field noise level are shown due to the different parameters used in different 
sources. Conversion from LA10,18h to LAeq,16h uses the relationship as set out in TAG unit A3 
(LAeq,16h = LA10,18h – 2dB) with a further subtraction of 2.5dB for conversion from façade to free-
field. Values of 67.5dB LA10,18h would be rounded up to 68dB LA10,18h for the purposes of the 
Noise Insulation Regulations and hence an additional 0.5dB has been allowed for in the 
conversion for both the LOAEL and the SOAEL. 

Table 6-5 SOAEL and LOAEL for long-term road traffi c noise during day and night-time 

Parameter Value for daytime Value for night-time 

SOAEL 
68dB LA10,18h (façade) 
63dB LAeq,16h (free-field) 

55dB Lnight,outside (free-field) 

LOAEL 
55dB LA10,18h (façade) 
50dB LAeq,16h (free-field) 40dB Lnight,outside (free-field) 

Source: Night-noise guidelines for Europe, WHO, 2009 for night-time values. Noise Insulation Regulations Relevant 
Noise Level for daytime SOAEL. Guidelines for community noise, WHO, 1999 for daytime LOAEL (from the 50dB 
LAeq,16h(7-23),outdoors for the onset of moderate community annoyance). 

6.4.12. The objective of a detailed assessment is to understand the impact on the noise and vibration 
climate both with and without the Proposed Scheme, referred to as the DS and DM scenarios 
respectively. These scenarios are required to be assessed for the proposed opening and design 
year. The proprietary software NoiseMap Five, in accordance with CRTN and HD 213/11, was 
used to predict noise levels at residential properties and other potentially sensitive receptor 
locations within the study area. The following scenarios were modelled: 

• Opening year (2020), DM scenario (without scheme). 

• Opening year (2020), DS scenario (with scheme). 

• Design year (2035), DM scenario. 

• Design year (2035), DS scenario. 

6.4.13. The DMRB detailed level of assessment of noise impacts involved a comparison of the predicted 
noise levels resulting from the Proposed Scheme for the following scenarios: 

• Short term (difference in noise levels between DS-2020 and DM-2020). 

• Long term DM (difference in noise levels between DM-2035 and DM-2020). 

• Long term DS (difference in noise levels between DS-2035 and DM-2020). 

6.4.14. Calculation points representative of all sensitive receptors were defined on external facades of 
dwellings and other non-dwelling sensitive receptors within a calculation study area of 600m each 
side of the M6 centre-line. Non-dwelling receptors in the study area include schools, health 
facilities and care homes among others (refer to Appendix D.4 for further details on the noise 
model assumptions). 

Magnitude of impact 

6.4.15. In line with DMRB HD 213/11, this chapter assesses the magnitude of impact by comparing the 
increase or decrease in noise levels between scenarios. The magnitudes of noise impacts 
associated with road traffic noise are presented in Table 6-6 (short term) and Table 6-7 (long 
term). Changes in noise level can be either an increase (adverse) or a decrease (beneficial). 
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Table 6-6 Classification of magnitude of noise impa cts in the short term  

Noise change L A10,18h (dB)  Magnitude of impact  

0 No change 

0.1 – 0.9 Negligible 

1 – 2.9 Minor 

3 – 4.9 Moderate 

5 + Major 

Source: DMRB HD 213/11 Table 3.1. 

Table 6-7 Classification of magnitude of noise impa cts in the long term  

Noise change L A10,18h (dB)  Magnitude of impact  

0 No change 

0.1 – 2.9 Negligible 

3 – 4.9 Minor 

5 – 9.9 Moderate 

10 + Major 

Source: DMRB HD 213/11 Table 3.2. 

Night time assessment 

6.4.16. In accordance with the HD213/11 detailed assessment, this chapter also undertakes a night time 
noise assessment for the design year (2035). Hourly traffic flows were not available from the 
traffic model, and therefore, the assessment of noise is based on a combination of the 18 hour 
AAWT flows and the night-time AAWT flows for the period between 11pm and 7am. Method 2 of 
the TRL report “Converting the UK traffic noise index LA10,18h to EU noise indices for noise 
mapping” provides a formula for estimating night time noise levels based on these datasets. The 
assessment was undertaken for receptors where traffic noise levels are predicted to exceed 
55dB Lnight,outside in any scenario as required by HD213/11.  

Noise nuisance assessment 

6.4.17. The DMRB notes that the nuisance caused by noise mainly affects people in their homes. 
Nuisance is measured in terms of the percentage of the population as a whole that is bothered 
“very much” or "quite a lot" by virtue of a specific traffic-related noise level. The correlation 
between specific levels and the percentage population bothered for the purposes of the 
assessment was developed from studies, which focused on reported nuisance where traffic-
related noise has changed over a relatively long period of time.  

6.4.18. In line with DMRB HD 213/11, noise nuisance takes into account both the long term and short 
term impacts. The results are presented for the DM and DS comparisons. The noise nuisance 
level changes are directly calculated from the predicted noise level changes. 

Operational road traffic airborne vibration 
6.4.19. The DMRB outlines a method for the assessment of traffic induced vibration and this includes the 

assessment of the numbers of people bothered by airborne vibration. The method has not been 
validated for distances beyond 40m from the carriageway, and as such, the assessment of 
vibration has been limited to buildings within 40m of the carriageway edge. Additionally, as 
recommended by DMRB, only properties that have predicted traffic noise levels greater than 
58dB LA10,18h were considered. 
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6.4.20. Ground-borne vibration is not anticipated to be a major issue for the Proposed Scheme, as 
ground-borne vibrations are only generally perceptible where the road surface is uneven (Watts, 
1990), which is not the case with the Proposed Scheme section of the M6.  

Mitigation, rectification and enhancement 

General 

6.4.21. In this chapter, mitigation refers to measures aimed to avoid or minimise the adverse effects as a 
result of the Proposed Scheme. They include the provision of insulation under the Noise 
Insulation Regulations 1975, as amended 1988. 

6.4.22. Rectification applies to locations where an existing noise barrier may have degraded and there is 
a need to reinstate the barrier to the condition (performance specifications) for which it had been 
originally designed or to the new required performance after the implementation of the Proposed 
Scheme. The Proposed Scheme is designed to provide 5 years’ free maintenance, including on 
noise barriers, as far as possible. 

6.4.23. Enhancement is the provision of beneficial effects as a result of the Proposed Scheme. Within 
the smart motorways programme, enhancement is focussed on noise Important Areas.  

Noise Insulation Regulations (mitigation) 

6.4.24. It is currently the policy of Highways England to exercise its powers under the Noise Insulation 
Regulations 1975 (as amended 1988) with regard to smart motorways schemes. A property must 
meet the following four primary conditions to qualify for insulation: 

• be within 300m of the scheme 

• show a relevant noise level of at least 68dB LA10,18h (façade) 

• show a noise increase between the relevant noise level and the prevailing noise level 
of at least 1dB(A) 

• the contribution to the increase in the relevant noise level from the scheme must be at 
least 1dB(A).  

6.4.25. The prevailing noise level is the noise level caused by traffic using any highway immediately 
before works for the alteration of a highway are begun. However, due to the relatively short 
duration of the construction works for a smart motorway scheme, the prevailing noise level is 
here estimated to be equal to the noise level in the DM opening year scenario. Table 6-8 shows 
the parameters used to determine eligibility under the Noise Insulation Regulations whereas 
Table 6-9 shows the Noise Insulation Regulations eligibility conditions. 

Table 6-8 Noise levels predicted for the Noise Insu lation Regulations 1975 (as amended 
1988)  

NIR definition Parameter used in this chapter 

Prevailing noise level (PNL) LA10,18h DM opening year 2020 (estimate) 

Relevant noise level (RNL) LA10,18h DS future year 2035 

Maximum noise level from altered highways within 
15 years (L’A) 

LA10,18h DS future year 2020 from the Proposed 
Scheme 

Maximum noise level from all other highways 
within 15 years (L’B) 

LA10,18h DS future year 2035 from all the roads 
outside the Proposed Scheme 

Source: Noise Insulation Regulations 1975 (as amended 1988). For the acronyms, CRTN, Department of Transport, 
1988, Annex 1. 
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Table 6-9 Criteria to define whether a property qualifies for  insulation under the Noise 
Insulation Regulations 1975 (as amended 1988)

Provision Criteria  

NIR 7(1) Distance < 300m from the nearest point of the 

NIR 2(1)/4(1) RNL ≥ 68dB L

NIR 3(2)a/4(2)b RNL – PNL 

NIR 3(2)b/4(2)b RNL – L’B 

Source: Noise Insulation Regulations 1975 (as amended 1988). For the acronyms, CRTN, 
1988, Annex 1. 

Cost- benefit analysis of enhancement measures

6.4.26. This chapter uses the cost to benefit
enhancement measure delivers value for money, which indicates how much
for each unit of cost. The cost to benefit
benefits) and the costs (present value costs) of a mitigation measure. A 
greater than 1 indicates that the benefits of a mitigation measure outweigh the costs. 

6.4.27. The valuation of benefits has used the economic methodology to value noise described in the 
report Environmental Noise: Valuing impact on: sleep disturbance, annoyance
productivity and quiet by Defra 
health and amenity. The valuation for effects on amenity is divided between annoyance and 
sleep disturbance. The valuation for effects on health
infarctions (AMI), stroke and dementia.

6.4.28. For the smart motorways programme, the benefit of a decrease in noise levels in relation to 
annoyance, AMI, stroke and dementia is calculated from the predicted daytime noi
LA10,18h free-field. The benefit of a decrease in noise levels in relation to sleep disturbance is 
calculated from the predicted night
not account for the economic effects on pro
report considers that further evidence is necessary 
of tranquil open space is recognised as providing health benefits to local residents.

6.4.29. Figure 6-1 in Volume 2 shows the road traffic noise marginal value in £ per dB change per 
household in 2014 prices in relation to L
persons per household (this chapter used L
unlike the figure below, in some cases the benefit may be higher for sleep disturbance than for 
amenity). A reduction in noise provides a benefit from the difference between the higher noise 
levels in the base scenario and the lower noise levels ex
mitigation. 

Source: Defra, Transport noise modelling tool (MS Excel Spreadsheet), November 2014.

Figure 6-1 Road traffic noise marginal values in £ per dB change per

15 

Criteria to define whether a property qualifies for  insulation under the Noise 
Insulation Regulations 1975 (as amended 1988)  

 

Distance < 300m from the nearest point of the carriageway to alter.

≥ 68dB LA10,18h façade (with 67.5dB rounded up). 

PNL ≥ +1dB(A) 

L’B ≥ +1dB(A) 

Source: Noise Insulation Regulations 1975 (as amended 1988). For the acronyms, CRTN, Department of Transport, 

benefit analysis of enhancement measures  

cost to benefit ratio for noise barriers to determine whether a mitigation or 
enhancement measure delivers value for money, which indicates how much benefit is obtained 

cost to benefit ratio is the ratio between the benefits (present value 
benefits) and the costs (present value costs) of a mitigation measure. A cost to benefit
greater than 1 indicates that the benefits of a mitigation measure outweigh the costs. 

The valuation of benefits has used the economic methodology to value noise described in the 
report Environmental Noise: Valuing impact on: sleep disturbance, annoyance, hypertension, 
productivity and quiet by Defra (November 2014). The report values the impacts of noise on both 
health and amenity. The valuation for effects on amenity is divided between annoyance and 
sleep disturbance. The valuation for effects on health is divided between direct acute myocardial 
infarctions (AMI), stroke and dementia. 

For the smart motorways programme, the benefit of a decrease in noise levels in relation to 
annoyance, AMI, stroke and dementia is calculated from the predicted daytime noi

. The benefit of a decrease in noise levels in relation to sleep disturbance is 
calculated from the predicted night-time noise levels in Lnight,outside free-field. The benefit does 
not account for the economic effects on productivity and the value of quiet areas, since the Defra 
report considers that further evidence is necessary in these two fields. However, the importance 
of tranquil open space is recognised as providing health benefits to local residents.

shows the road traffic noise marginal value in £ per dB change per 
household in 2014 prices in relation to LA10,18h noise levels considering an average of 2.3 
persons per household (this chapter used Lnight,outside to value sleep disturbance

in some cases the benefit may be higher for sleep disturbance than for 
amenity). A reduction in noise provides a benefit from the difference between the higher noise 
levels in the base scenario and the lower noise levels expected in the scenario with the proposed 

Defra, Transport noise modelling tool (MS Excel Spreadsheet), November 2014. 

Road traffic noise marginal values in £ per dB change per household (2014)

Criteria to define whether a property qualifies for  insulation under the Noise 

carriageway to alter. 

Department of Transport, 

to determine whether a mitigation or 
benefit is obtained 

ratio is the ratio between the benefits (present value 
cost to benefit ratio 

greater than 1 indicates that the benefits of a mitigation measure outweigh the costs.  

The valuation of benefits has used the economic methodology to value noise described in the 
, hypertension, 

. The report values the impacts of noise on both 
health and amenity. The valuation for effects on amenity is divided between annoyance and 

is divided between direct acute myocardial 

For the smart motorways programme, the benefit of a decrease in noise levels in relation to 
annoyance, AMI, stroke and dementia is calculated from the predicted daytime noise levels in 

. The benefit of a decrease in noise levels in relation to sleep disturbance is 
. The benefit does 

ductivity and the value of quiet areas, since the Defra 
se two fields. However, the importance 

of tranquil open space is recognised as providing health benefits to local residents. 

shows the road traffic noise marginal value in £ per dB change per 
noise levels considering an average of 2.3 

to value sleep disturbance, and therefore, 
in some cases the benefit may be higher for sleep disturbance than for 

amenity). A reduction in noise provides a benefit from the difference between the higher noise 
pected in the scenario with the proposed 

 

household (2014) 
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6.4.30. The valuation of benefits has considered a 60 year appraisal period after scheme opening to be 
in line with the whole-life cost approach for the costs (see below). In line with the guidance from 
the Department for Transport in WebTAG, the impacts of the Proposed Scheme were based on 
the differences in both the opening year (2020) and the future year (2035) between the DS 
without mitigation and the DS with either the existing, or further mitigation.   

6.4.31. The benefits for the years between the opening year and the future year were linearly 
interpolated from the values for 2020 and 2035. The values for the years after 2035 until the end 
of the appraisal period were extrapolated considering no variance from the 2035 values. 

6.4.32. The valuation of costs has also used a whole-life cost approach. The whole-life cost approach 
considered a 60 year appraisal period after Proposed Scheme opening. In this period, it is 
considered that a noise barrier installed in the opening year will have a life of 20 years, after 
which, the noise barrier will be replaced and have a life of 40 further years. During the whole 
period the barrier will need maintenance. However, the costs do not account for traffic 
management. Table 6-10 provides the whole-life cost values used for this assessment. The 
values were provided by Highways England. 

Table 6-10 Indicative whole-life costs of timber ba rrier in £ per linear metre 

Barrier height Whole-life cost in £ per linear m 

Absorptive timber barrier 2m high £422 

Absorptive timber barrier 3m high £530 

Absorptive timber barrier 4m high £853 

Absorptive timber barrier 5m high £1,175 

Source: Highways England 

6.4.33. Both the benefits and the costs have been converted to present day values using the 
methodology in WebTAG Unit A1.1 ‘Cost-Benefit Analysis’. This conversion accounts for the 
future inflation and future GDP growth and is adjusted by discounting (i.e. the economic element 
that considers the preference of having money now rather than in the future). 

6.4.34. The cost-benefit analysis of noise barriers only considered receptors that experienced a noise 
reduction of at least 1dB. 

6.5. Sensitivity of resource 

Noise sensitive receptors 
6.5.1. There are several communities within the noise and vibration study area for the Proposed 

Scheme. To the south of the Proposed Scheme between J13 and J14 of the M6 is the town of 
Stafford. To the west of Stafford adjacent the M6 is the village of Doxey and the nearby Doxey 
Marshes SSSI. Moving north between J14 and J15 of the M6, the study area passes through 
largely rural areas in the vicinity of the town of Stone, passing a number of smaller villages 
including Whitgreave, Yarnfield, Swynnerton and Beech. To the north of the Proposed Scheme, 
at J14, is Hanchurch and the town of Newcastle-under-Lyme. There are a number of isolated 
properties along the entire length of the Proposed Scheme and a number of recreational outdoor 
areas, including numerous golf courses and Trentham Park. 

6.5.2. In total, there are 5,851 dwellings within the 600m buffer from the Proposed Scheme. There are 
45 other sensitive receptors within 600m of the Proposed Scheme, including community facilities, 
places of worship, medical facilities, educational establishments and leisure facilities and public 
open spaces.  

6.5.3. Within the study area there are other receptors, such as hotels. Regarding the operational road 
traffic noise, hotels are not considered as sensitive receptors, since it is likely that they were 
purposely built next to the motorway, and therefore connectivity, rather than tranquillity may be 
their main attractive factor. However, they are considered sensitive receptors in terms of 
construction noise and vibration. 
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Noise Important Areas 
6.5.4. Table 6-11 shows the number of dwellings within noise Important Areas within the study area. 

These areas are shown on Figures 6-1 to 6-5 in Volume 2. 

Table 6-11 Count of dwellings within road noise imp ortant areas 

Noise Important Areas by ID 
number 

Primary noise source 
  

No of dwellings 
 

From J15 to J14     

11172 Road traffic 1 

12120 Road traffic 4 

7262 Road traffic 1 

7263 Road traffic 1 

7264 Road traffic 1 

7265 Road traffic 5 

7266 Road traffic 1 

J14     

8206 Road traffic 20 

From J14 to J13     

7328 Road traffic 81 

8209 Road traffic 672 

11191 Road traffic 20 

J13     

7334 Road traffic 11 

6.6. Limitations 
6.6.1. A number of limitations have been identified during the assessment. Each limitation has been 

minimised as much as possible.  

Construction noise 
6.6.2. There are limited construction details available at this stage, therefore, the construction noise 

predictions have used typical construction road activities reported in BS 5228-1 Annexes C and 
D.  

6.6.3. Appendix D.4 provides details of the construction noise model assumptions and the source of the 
elements used in the construction noise model. 

6.6.4. Table 6-12 details each of the construction elements and shows the level of uncertainty related to 
each of them. 
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Table 6-12 Uncertainty in relation to the construct ion noise assessment  

Parameter Description Level of 
uncertainty 

Construction 
compound 

At the time of writing the location for the construction compound has not 
yet been determined. 

High 

Haul roads At the time of writing the full details of the haul routes have not yet been 
determined, except that they would be routed along the existing 
motorway.  

Medium 

Road traffic 
diversions 

No traffic data has been made available for assessing the temporary road 
traffic noise effects of diversions during the work. 

High 

Construction 
stages 

Construction stages have been based on previous SMP scheme 
experience with confirmation from the engineering team but no input from 
the construction partner at this stage. 

High 

Construction 
plant and 
methods 

Standard construction methods in line with those typical ones reported in 
BS 5228-1. No input from construction partner at this stage. 

High 

Construction 
timings and 
duration 

The timings and duration of the works have not yet been defined. The 
works may include night-time working with lane closures. However, they 
may also occur during daytime with total closure of the motorway for a 
short period. No input from construction partner at this stage. 

High 

Noise 
sensitive 
receptors 

Sensitive receptors identified through OS Address Layer 2 accessed 
January 2016. 

Low 

6.6.5. At this stage, the construction noise assessment has only considered the potential noise levels at 
different distance bands from the M6, without taking into account the actual topography or 
existing screening, such as existing noise barriers or other receptors located closer to the road. It 
has not considered the likely ambient noise levels within the study area, which will also be 
dependent on traffic management required during the works. The construction noise assessment 
should be viewed as indicative of potential impacts at this stage. 

Construction vibration 
6.6.6. There are limited construction details available at this stage, however, it has been assumed for 

the purposes of a worst case assessment that percussive piling will be used to install gantries, 
barriers, bridges and ERA retaining walls.  

Table 6-13 Uncertainty in relation to the construct ion vibration assessment  

Parameter Description Level of 
uncertainty 

Piling At the time of writing the need for piling and the method of piling has 
not yet been determined. 

High 

Operational noise and vibration 
6.6.7. Arup on behalf of Highways England provided the traffic data for the noise assessment. The 

limitations related to the traffic model can be reviewed in the Arup report ‘Smart Motorway 
Programme – M6 Junction 13 to 15: Traffic Forecasting Report” (November 2015) and are not 
discussed further here. 

6.6.8. Appendix D.4 provides details of the operational noise model assumptions and the source of the 
elements used in the operational road traffic noise model. 

  



Smart Motorways Programme M6 13-15 
Jacobs Atkins JV 
 

 

  
   
PCF xxx Environmental Study Report | Version 1.0 | February 2016 70
 

Table 6-14 Uncertainty in relation to the operation al road traffic noise assessment 

Parameter Description Level of 
uncertainty 

Future 
development  

An exhaustive search of developments with planning permission 
within the 600m study area has not been undertaken for this 
assessment. 

Low 

Height and 
extent of 
existing 
environmental 
barrier 

The height of the existing noise barrier within the study area has been 
extracted from LIDAR data. 

Medium 

Condition and 
performance of 
the existing 
environmental 
barrier 

A drive-by visual survey has been undertaken to ascertain the likely 
integrity and absorption of the existing environmental barrier as well 
as its potential to act as a noise barrier.   

Medium 

Motorway 
pavement in 
opening year 
scenarios 

At the time of the assessment a detailed breakdown of the road 
surfacing on the existing M6 was not available, although data from the 
Highways Agency Pavement Management System (HAPMS) 
suggests that the motorway is surfaced with approximately 50% low 
noise thin wearing course (TWC) and 50% hot rolled asphalt (HRA). A 
conservative surface correction of -2.5dB has, therefore, been 
assumed for the existing situation. It is assumed that all four lanes will 
be fully resurfaced with a low noise surface as part of the Proposed 
Scheme and hence a correction of -3.5dB has been applied for the 
DS scenario in the opening year.   

Low 

Motorway 
pavement in 
future year 
scenarios 

M6 J13 to J15 (DS and DM future year): 

• -3.5dB correction if speed band above 75km/h 
• -1.0dB otherwise. 

Medium 

Cost-benefit analysis of mitigation measures 

6.6.9. The cost-benefit analysis of noise barriers took the marginal values reported in Defra’s report 
“Environmental noise: valuing impacts on sleep disturbance, annoyance, hypertension, 
productivity and quiet.” These values consider average figures for the UK population and omit 
specific health statistic figures from the communities being assessed. 

6.6.10. This is considered appropriate for the Proposed Scheme, since as recommended in Defra’s 
report “Marginal values are intended for use where noise is not expected to be a significant factor 
in decision making. These simplified tools provide a direct link between the exposure to noise 
and monetised impacts, without the need for detailed assessment. As such these tools are only 
recommended for use when the total noise impact is below £50 million and noise impacts are not 
expected to materially change the assessment of different options.” 

6.7. Regulatory/policy framework 

General 
6.7.1. Section 5(2) of the Infrastructure Act 2015 and the Highways England Licence seek to minimise 

the environmental impacts of projects, protect and enhance the quality of the surrounding 
environment and conform to the principles of sustainable development. 

6.7.2. In line with this, the Department for Transport RIS 2015-2020 aspires to the target that by 2040 
over 90% fewer people are impacted by noise from the strategic road network. The target for the 
first Road Period 2015-2020, is to mitigate at least 1,150 noise Important Areas expecting to 
reduce the number of people severely affected by noise from the strategic road network by at 
least 250,000.  

6.7.3. The legislation and policies considered in undertaking this noise assessment are detailed in 
Table 6-15 and 6-16 for construction and operation respectively. 
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Construction  
Table 6-15 Regulatory and policy framework for cons truction noise and vibration 

Regulation/policy Summary of requirements Proposed Scheme response 

NPSE 
NPPF 
Planning Practice Guidance - 
Noise to NPPF (PPGN) 
National Policy Statement for 
National Networks (NPSNN) 

Within the context of Government 
policy in sustainable development: 

i. Avoid significant adverse 
effects as a result of the 
scheme. 

ii. Mitigate and minimise 
adverse effects as a 
result of the scheme. 

iii. Contribute to the 
enhancement of the 
acoustic environment. 

Assessment of the effects of the 
Proposed Scheme and comparison 
with the aims in noise policy. 

Control of Pollution Act 1974 
(as amended) 

Section 60 – Control of noise on 
construction sites. 
Section 61 – Prior consent for 
work on construction sites. 
Section 71 – Codes of practice for 
minimising noise. 
Section 72 – Best practicable 
means. 

Section 60 or 61 to be defined by 
the contractor at a later stage. 
Section 71 and 72 see The Control 
of Noise (Code of Practice for 
Construction and Open Sites) 
(England) Order 2015 below. 

Environmental Protection Act 
1990 (as amended) 

Section 79 (1) (ga) noise that is 
prejudicial to health or a nuisance 
and is emitted from or caused by 
a vehicle, machinery or equipment 
in a street is a statutory nuisance; 
(NB if so should be inspected by 
the local authority) 
(9) interpretation of “best 
practicable means” 

It may apply to some construction 
activities; however, we do not 
envisage its application to the 
Proposed Scheme at this stage. 

The Control of Noise (Code 
of Practice for Construction 
and Open Sites) (England) 
Order 2015 

Approves BS 5228:2009+A1:2014 
Part 1 Noise and Part 2 Vibration 
for the purpose of giving guidance 
on appropriate methods for 
minimising noise and vibration 

Significance of effect for 
construction noise and vibration 
assessed against the criteria in BS 
5228-1 and BS 5228-2. 
Mitigation measures referred to BS 
5228-1 and BS 5228-2. 

Noise Insulation Regulations 
1975 (as amended) 

Regulation 5 provides relevant 
authorities with discretionary 
powers to undertake or make a 
grant in respect of the cost of 
undertaking noise insulation work 
in or to eligible buildings with 
respect to construction noise. This 
is subject to meeting certain 
criteria given in the Regulation. 

Consideration of criteria for noise 
insulation from BS 5228-1 Annex 
E. 
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Operation 
Table 6-16 Regulatory and policy framework for oper ational noise and vibration 

Regulation/Policy Summary of requirements Scheme response 

Environmental Noise 
(England) Regulations 
2006 

Take into account Noise Action 
Plans. 

Reduction of noise levels in noise 
Important Areas where it is 
sustainable to do so. 

NPSE 
NPPF 
PPGN 
NPSNN 

Within the context of Government 
policy in sustainable development: 

i. Avoid significant adverse 
effects as a result of the 
scheme. 

ii. Mitigate and minimise 
adverse effects as a result 
of the scheme. 

iii. Contribute to the 
enhancement of the 
acoustic environment. 

Assessment of the effects of the 
Proposed Scheme and comparison 
with the aims in noise policy. 

Land Compensation Act 
1973 

Part I Compensation for depreciation 
caused by use of public works. 

Avoid or minimise operational 
adverse effects that may depreciate 
an interest of land. 

Noise Insulation 
Regulations 1975 (as 
amended) 

Regulation 3 imposes a duty on 
authorities to undertake or make a 
grant in respect of the cost of 
undertaking noise insulation work in 
or to eligible buildings. This is subject 
to meeting certain criteria given in the 
Regulation. Regulation 4 provides 
authorities with discretionary powers 
to undertake or make a grant in 
respect of the cost of undertaking 
noise insulation work in or to eligible 
buildings, subject to meeting certain 
criteria given in the Regulation. 

Assessment of the effects of the 
Proposed Scheme against the 
criteria in Regulation 4 of the Noise 
Insulation Regulations. 

The Highways Noise 
Payments and Movable 
Homes (England) 
Regulations 2000 

Provide highway authorities with a 
discretionary power to provide a 
noise payment where new roads are 
to be constructed or existing ones 
altered. The relevant Regulations set 
out the criteria which should be 
applied in assessing eligibility for 
making such payments. 

Assessment of the effects of the 
scheme against the criteria in the 
regulations. 

6.8. Design, mitigation and enhancement measures 

Construction  
6.8.1. The potential impacts of the construction activities can be minimised by use the of noise control 

measures, as suggested in BS5228, including temporary noise screens and partial enclosures. 
General principles for the control of noise and vibration during the construction works should 
include: 

• use best practicable means during construction works 

• switch off plant, equipment and vehicles when they are not in use for longer periods 
of time 

• establish agreed site working hours for “normal” construction activities 

• establish agreed criteria for the undertaking significantly noisy or vibration-causing 
operations near to sensitive locations 
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• programme works such that the requirement for working outside of normal working 
hours is minimised 

• ensure that all staff and operatives are briefed on the requirement to minimise 
nuisance from site activities 

• use temporary noise screens or partial enclosures around particularly noisy activities 
used in proximity to dwellings 

• use silenced compressors, generators and fans at site locations 

• maintain plant regularly. 

6.8.2. Details of how construction noise and vibration will be managed will be set out in the Construction 
Environmental Management Plan (CEMP). 

Operation 

Design and mitigation measures to minimise adverse effects 

6.8.3. It has been assumed that the Proposed Scheme will incorporate a low noise surface in the 
opening year across all lanes between J13 and J15 resulting in an additional 1dB benefit over the 
DM situation in the opening year. It is assumed that the motorway would have been resurfaced 
by the design year without the Proposed Scheme and hence no additional benefit of low noise 
surfacing is assumed in the design year. 

6.8.4. The existing environmental barrier in the area of Burton Manor to the south-west of Stafford will 
be retained. Any damaged sections will be replaced. 

Mitigation measures to enhance the existing noise e nvironment 

6.8.5. Table 6-17 sets out the mitigation measures that have been incorporated to provide further 
enhancements to the noise environment in the vicinity of the Proposed Scheme. The decision on 
whether to provide a noise barrier has taken account of the value for money that would be 
provided by the barrier using the cost benefit analysis procedure described in Section 6.4.  
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Table 6-17 Enhancement measures during operation 

Mitigation 
type 

Mitigation measure Location Aim Residual 
impact 

Cost benefit 
analysis/ noise 

changes 

From J13 to J14 
Lay-out NB6: Noise barrier around 

1,500m long and 4m high; 
B3 under BS 1793-2 and 
reflective (any category A0 
to A5 under BS 1793-1). 

M6 B Ch. 
223140 to 
Ch. 
224640 

Reduce 
road traffic 
noise 
levels in 
noise 
Important 
Area. 

N/A Cost to benefit 
ratio = 3.21 (see 
section 6.6 for 
uncertainty). 
In the opening 
year daytime 
the following 
numbers of 
properties are 
predicted to 
experience 
noise reductions 
in bands: 
1 to 3dB = 825 
3 to 5dB = 163 
5 to 10dB = 41. 

J14 
Lay-out NB12: noise barrier around 

320m long and 2m high; B2 
under BS 1793-2 and 
reflective (any category A0 
to A5 under BS 1793-1) 

M6 A Ch. 
228250 to 
Ch. 
228570  

Reduce 
road traffic 
noise 
levels in 
noise 
Important 
Area. 

N/A Cost to benefit 
ratio = 0.96 (see 
Section 6.6 for 
uncertainty). 
In the opening 
year daytime 
the following 
numbers of 
properties are 
predicted to 
experience 
noise reductions 
in bands: 
1 to 3dB  = 17 
3 to 5dB  = 3 
5 to 10dB = 0. 

6.8.6. All other barriers considered at the scoping stage have been ruled out as not providing value for 
money (see Appendix D.5 for further details). Other strategies will be considered by Highways 
England for reducing impacts in noise Important Areas where barriers did not provide a cost 
effective solution.   

Noise Insulation Regulations 

6.8.7. An assessment using the parameters as set out in Table 6-8 and the methodology in Table 6-9 
indicates that one property, Hanchurch House, adjacent to the A519 at Hanchurch, Stoke-on-
Trent, may potentially qualify under the Noise Insulation Regulations. This is subject to further 
detailed assessment in full accordance with the Regulations. 

6.9. Magnitude of impacts 

Construction noise (temporary) impacts 
6.9.1. As detailed construction works planning for the Proposed Scheme was not complete at the time 

of assessment, an overview assessment of the construction impacts at noise sensitive receptors 
has been undertaken for the activities that are likely to be the noisiest to represent a “worst-
case”. The main likely construction activities are as follows: 
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• Central reserve phase, including the replacement of existing structures and the 
construction of the central reserve barrier. 

• Verge phase, including vegetation clearance, stripping out of noise barrier, 
demolitions, gantry foundation and ERA construction. 

• Resurfacing works, including removal of existing surface and laying of new surface. 

• Drainage works. 

• Road marking works. 

• Signage works. 

• Construction of works compound. 

• J14 expansion. 

6.9.2. The calculated noise levels for various typical activities have been calculated at a range of 
distances from the construction works and are shown in Table 6-18. A list of the equipment used 
during the assessment is provided in Appendix D.4. 

6.9.3. The calculations do not take into account existing noise barriers or other screening. Where 
properties are screened from the works it would be expected that noise levels could be up to 
10dB lower. It has been assumed that the roadworks would generally be carried out at night. The 
noise levels expected to be in excess of the SOAEL (55 dB LAeq,8h) are highlighted in Table 6-18. 

6.9.4. Counts of the numbers of properties within distance bands from the highway boundary between 
J13 and J15 are included in Table 6-19. Not all of these properties may be within the stated 
distance from noisy construction works. It should be noted that the RCB will be installed for a 
further 2km north of J15. Property counts have not been undertaken for this region at this stage. 

6.9.5. In addition to residential properties the western edge of Doxey and Tillington Marshes SSSI is 
within 50 m of the highway boundary to the south-east of Junction 14.  
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Table 6-18 Indicative construction noise levels – r oad works 

Phase Activity 
Noise level dB L Aeq,8h  for night-time from construction 

noise at different distances (m) from the works 
10m 20m 50m 100m 200m 300m 

Central 
reserve 
phase 

Removal of 
existing 
structures and 
installation of 
RCB. 

78 72 64 58 52 48 

(night-time) 

Verge 
phase 

Demolition, 
clearance and 
stripping out of 
noise barriers (if 
required) 

83 77 69 63 57 54 

(most at 
night-time) 

Gantry 
installation 80 74 66 60 54 51 

 ERA 
construction 83 77 69 63 57 53 

Resurfacing 
works 

Removal of 
existing surface 

85 79 71 65 59 55 

(night-time) Laying new 
surface 

77 71 63 57 51 48 

Drainage 
works 
(night-time) 

Drainage works 79 73 65 59 53 49 

Road 
marking 
works 
(night-time) 

Road marking 
works 

75 69 61 55 49 45 

Signage 
works 
(night-time) 

Signage works 80 74 66 60 54 50 

Number of residential properties 
within distance bands 

5 54 161 266 863 982 

Number of non-residential 
sensitive receptors within 
distance bands (including open 
areas and SSSI) 

0 0 1 6 10 2 

 

6.9.6. In addition to the works on the motorway, a construction compound will be required, at present 
the exact location of the compound or construction methods are not yet known, however, an 
overview assessment of the construction impacts at noise sensitive receptors has been 
undertaken for the activities that are likely to be the noisiest to represent a “worst-case” (Table 6-
19). It would be expected that the compound construction will only be undertaken during the day 
and those levels expected to be in excess of the SOAEL (75dB LAeq,12h) are highlighted. As the 
proposed location of the site compound was not confirmed at the time of the assessment, it has 
not been possible to give an indication of the numbers of properties within each distance band 
from the works. 
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Table 6-19 Indicative construction noise levels – c ompound  

Activity 

Noise level dB L Aeq,12h  at distance (m) from 
compound 

10m 20m 50m 100m 200 m 300 m 

Site clearance 81 75 67 61 55 51 
Compound construction 85 79 71 65 59 55 

6.9.7. It is understood that there will also be modifications to the J14 overpass, at present the exact 
construction methods are not yet known, however, an overview assessment of the construction 
impacts at noise sensitive receptors has been undertaken for the activities that are likely to be the 
noisiest to represent a “worst-case”, refer Table 6-20. It has been assumed that the roadworks 
would generally be carried out at night and those levels expected to be in excess of the SOAEL 
(55dB LAeq,8h) are highlighted. An outline footprint of the works is not available at present, and 
therefore, no property distance band counts have been undertaken, however Doxey and 
Tillington Marshes SSSI is at around 20 m from the highway boundary in this area. 

Table 6-20 Indicative construction noise levels – J 14 expansion  

Activity 

Noise level dB L Aeq,8h  at distance (m) from 
Junction 14 

10m 20m 50m 100m 200 m 300 m 

Site clearance 81 75 67 61 55 51 

Piling 84 78 70 64 58 55 

Construction 80 74 66 60 54 50 

Construction vibration (temporary) impacts 
6.9.8. Percussive piling may be used during the installation of gantries and noise barriers or the 

construction of ERAs or other structures. Table 6-21 shows the expected vibration levels at 
different distance bands from percussive piling. The figures were calculated in accordance with 
the formula in BS 5228-2 Table E.1. The factor for the type of soil was taken as 1.5 in line with 
the descriptions in BS 5228 2 Table E.2. The local ground type was identified with the Magic Map 
to gain an understanding of the likely impedance to ground-borne vibration. Magic reports that 
the soil is predominantly slightly acid loamy and clayey soils with impeded drainage, and 
therefore, is classed as stiff cohesive soil within BS 5228-2 Table E.2.  

6.9.9. There are five properties located within 10m of the highway boundary where vibration levels from 
percussive piling could have a significant adverse effect resulting in potential for cosmetic 
damage under the criteria in Table 6-3. Therefore, should piling be required in these locations, 
percussive piling will be either avoided or carefully monitored. There are also around 215 
properties between 10 and 50m from the clearance boundary where vibration levels could give 
rise to non-significant adverse effects. 

Table 6-21 Indicative construction vibration levels  – percussive piling 

Activity 

Vibration level PPV (mm) at distance (m) 

10m 20m 50m 100m 

Percussive piling 18.4 7.5 2.3 0.9 

Number of residential 
properties within distance 

bands 
5 54 161 266 
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Operational noise impacts 
6.9.10. Detailed predictions have been carried out for a total of 5,851 residential receptors within the 

study area; together with 45 non-residential noise sensitive receptors, including schools, health, 
community and leisure facilities. 

6.9.11. All noise levels and noise changes are presented both in the short-term (opening year 2020) and 
the long-term (design year 2035). For the long-term noise impacts, a comparison is made 
between the noise levels with the Proposed Scheme in the 15th year (DS 2035) and the noise 
levels without the Proposed Scheme in the baseline year (DM 2020); this comparison includes 
the effects of the Proposed Scheme as well as general traffic growth. A parallel comparison is 
also made for the DM scenario assuming that the Proposed Scheme did not go ahead (i.e. noise 
change between DM 2020 and DM 2035 including general traffic growth). This comparison is 
presented in Table 6-22. 

Table 6-22 Long-term DM traffic noise changes 

Change in noise level  Daytime Night-time 
Number of dwellings  Number of other 

sensitive receptors 
Number of dwellings  

Increase 
in noise 
level, 
LA10,18h 

0.1 - 2.9 702 6 515 
3 - 4.9 0 0 17 
5 - 9.9 0 0 0 
>=10 0 0 0 

    
  

 
No 
change 

= 0 
173 0 16 

    
  

 
Decrease 
in noise 
level, 
LA10,18h 

0.1 - 2.9 4,976 39 316 
3 - 4.9 0 0 0 
5 - 9.9 0 0 0 
>=10 0 0 0 

6.9.12. In summary, in the DM scenario, without the Proposed Scheme in the daytime, there are 702 
receptors that are expected to experience a negligible increase in noise level. The majority of 
receptors (4,976) are expected to experience a negligible decrease in noise level. The large 
number of reductions in the DM scenario is as a result of the assumed resurfacing with a low 
noise surface, which is expected to happen between the opening year and the design year even 
if the Proposed Scheme does not go ahead. Traffic changes on the M6 between the opening and 
design years are expected to give rise to noise increases of around 0.5dB. 

6.9.13. At night-time the pattern is reversed with a small majority of receptors predicted to experience 
negligible noise increases, plus 17 receptors predicted to experience minor noise increases. The 
affected receptors are all adjacent to the Burton Manor Road in south-west Stafford. The night-
time noise levels are calculated following the procedure of Method 2 of the TRL report 
‘Converting the UK traffic noise index LA10,18h to EU noise indices for noise mapping’. The TRL 
Method 2 formula relates the night-time predicted traffic speeds to the 18 hour predicted speeds 
as part of the method for calculating the night-time noise level. Where the 18 hour predicted 
speed is expected to decrease, this gives rise to an increase in the night-time noise level even 
where there is not predicted to be a change in the night-time flows as is the case here. This is an 
anomaly arising from the calculation method and these predicted minor night-time noise 
increases are, therefore, not considered realistic and would, in reality, be expected to be 
negligible. A similar effect may have resulted in some of the other noise increases reported as 
negligible in Table 6-22. 

Proposed Scheme noise changes with included mitigat ion 

6.9.14. The results used to produce Table 6-23 to Table 6-26 are based on the first floor receptor 
locations and include the mitigation as described in Section 6.8. 

6.9.15. Table 6-23 shows the noise changes for all modelled receptors within the detailed calculation 
area in the short term categorised into the noise change bands following the DMRB magnitude 
impact ratings as provided in Table 6-6.  
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Table 6-23 Short-term traffic noise changes (DMRB T able A1.1) 

Change in noise level  Number of dwellings Number of other sensitive 
receptors 

Increase 
in noise 
level, 
LA10,18h 

0.1 - 0.9 18 4 

1 - 2.9 0 0 

3 - 4.9 0 0 

>=5 0 0 

No 
change = 0 

254 2 

Decrease 
in noise 
level, 
LA10,18h 

0.1 - 0.9 2,070 16 

1 - 2.9 3,082 21 

3 - 4.9 283 0 

>=5 144 2 

6.9.16. In summary, in the short-term there are 18 receptors that are expected to experience a negligible 
increase in noise level. The majority of receptors are expected to experience a decrease in noise 
level, 3,509 of these being at least minor decreases. Noise decreases in the opening year are 
generally due to the inclusion of low noise surfacing with the Proposed Scheme across all lanes 
together with the proposed new noise barriers at Stafford and J14. 

6.9.17. Table 6-24 shows the noise changes for all modelled receptors within the detailed calculation 
area in the long term categorised into the noise change bands following the DMRB magnitude 
impact ratings as shown in Table 6-7.   

Table 6-24 Long-term traffic noise changes (DMRB Ta ble A1.2) 

Change in noise level  Daytime Night-time 
Number of dwellings  Number of other 

sensitive receptors 
Number of dwellings  

Increase 
in noise 
level, 
LA10,18h 

0.1 - 2.9 734 10 454 

3 - 4.9 0 0 18 

5 - 9.9 0 0 0 
>=10 0 0 0 

No 
change 

= 0 252 1 22 

Decrease 
in noise 
level, 
LA10,18h 

0.1 - 2.9 4,583 32 262 

3 - 4.9 175 0 38 
5 - 9.9 107 2 70 

>=10 0 0 0 

6.9.18. In summary, in the long-term, 734 receptors are expected to experience a negligible increase in 
noise level. The majority of receptors (4,865) are expected to experience a decrease in noise 
level, 282 of these being at least minor decreases.   

6.9.19. At night-time a greater number of properties are predicted to experience negligible noise 
increases than negligible noise decreases. There are 18 properties predicted to experience minor 
noise increases; situated adjacent to Burton Manor Road; however, the same issue with the 
night-time calculation formula applies, as described in Section 6.9.11, which would result in no 
properties being expected to experience a minor noise increase. Some 108 properties are 
predicted to experience minor to moderate noise decreases. Decreases in the long-term with the 
Proposed Scheme are as a result of the inclusion of a low noise surface across all running lanes 
together with the proposed new noise barriers at Stafford and J14. 

6.9.20. When contrasted with the DM situation in the long term, there are slightly more properties 
experiencing negligible noise increases (734 vs 702) with the Proposed Scheme; however, there 
are an additional 282 properties predicted to experience minor to moderate decreases in noise in 
the daytime. At night-time a lower number of properties are predicted to experience negligible 
noise increases but one additional property is predicted to experience a minor noise increase. 
There are an additional 108 properties predicted to experience minor to moderate noise 
decreases with the Proposed Scheme.   
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6.9.21. Table 6-25 and Table 6-26 present the traffic noise nuisance changes for all receptors within the 
detailed study area and airborne vibration nuisance changes for properties within 40m of the M6 
centreline respectively.  

Table 6-25 Traffic noise nuisance changes (DMRB Tab le A1.3) 

  
  

DM DS 

Change in nuisance level  Number of dwellings Number of dwellings 
Increase in 

nuisance level 
>0 - <10% 702 749 
10 - <20% 0 1 
20 - <30% 0 0 
30 - <40% 0 0 

>=40% 0 0 
No change =0% 173 252 
Decrease in 

nuisance level 
>0 - <10% 4,976 4,793 
10 - <20% 0 56 
20 - <30% 0 0 
30 - <40% 0 0 

>=40% 0 0 
 

Table 6-26 Traffic airborne vibration nuisance chan ges (DMRB Table A1.4) 

  
  

DM DS 

Change in nuisance level  Number of dwellings Number of dwellings 
Increase in 

nuisance level 
>0 - <10% 0 2 
10 - <20% 0 0 
20 - <30% 0 0 
30 - <40% 0 0 

>=40% 0 0 
No change =0 % 1 2 
Decrease in 

nuisance level 
>0 - <10% 86 83 
10 - <20% 0 0 
20 - <30% 0 0 
30 - <40% 0 0 

>=40% 0 0 

6.9.22. The Proposed Scheme is predicted to result in marginally more properties experiencing 0 to 10% 
increases in traffic noise nuisance than decreases when compared with the DM scenario, 
however, an additional 56 dwellings are predicted to experience traffic noise nuisance decreases 
in the 10 to 20% band with the Proposed Scheme. 

6.9.23. The Proposed Scheme is predicted to result in two properties experiencing airborne vibration 
increases as compared to none for the DM case and four fewer properties experiencing a 
decrease in airborne vibration.  

Comparison of the operational noise effects to the aims of the Noise Policy 
Statement for England 

6.9.24. The Proposed Scheme does not give rise to any significant noise increases, and therefore, the 
first and second aims of NPSE are met. The Proposed Scheme has been designed to provide 
further improvements to health and quality of life where feasible and where the interventions 
provide value for money. 

6.9.25. Table 6-27 and Table 6-28 show the comparisons between the numbers of people (considering 
an average of 2.3 people per household) above and below the SOAEL and LOAEL in the short 
term and the long term respectively (note that rounding differences result in some small 
anomalies in the calculated differences in numbers). 
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Table 6-27 Short-term NPSE significance summary  

Noise 
level 

Daytime (population) Night (population) 

DM 2020 DS 2020 Difference DM 2020 DS 2020 Difference 

Above 
SOAEL 1,159 961 -198 1,950 1,599 -351 

Between 
LOAEL 
and 
SOAEL 

8,715 6,774 -1,941 11,362 11,362 0 

Below 
LOAEL 3,583 5,722 2,139 145 497 352 

6.9.26. In the short-term daytime there are predicted to be 198 fewer people exposed to noise levels 
above the SOAEL and 1,941 fewer people exposed to noise levels above the LOAEL, but below 
the SOAEL. An additional 2,139 people are expected to experience noise at a level below the 
adverse effect threshold.  

6.9.27. In the short-term night-time there are predicted to be 351 fewer people exposed to noise levels 
above the SOAEL, all of whom are expected to experience noise levels below the adverse effect 
threshold with the Proposed Scheme. 

Table 6-28 Long-term NPSE significance summary  

Noise 
level 

Daytime (population) Night (population) 

DM 2020 DS 2020 Difference DM 2020 DS 2020 Difference 

Above 
SOAEL 1,159 987 -172 1,950 1,702 -248 

Between 
LOAEL 
and 
SOAEL 

8,715 7,526 -1,189 11,362 11,367 5 

Below 
LOAEL 3,583 4,945 1,362 145 389 244 

6.9.28. In the long-term daytime there are predicted to be 172 fewer people experiencing noise levels 
above the SOAEL and 1,189 fewer people experiencing noise levels above the LOAEL, but 
below the SOAEL. An additional 1,362 people are expected to experience noise at a level below 
the adverse effect threshold in the daytime. 

6.9.29. In the long-term night-time there are predicted to be 248 fewer people exposed to noise levels 
above the SOAEL, five of whom would now be exposed at levels between the LOAEL and the 
SOAEL and 244 additional people would be expected to experience noise levels below the 
adverse effect threshold. 

Important Areas 

6.9.30. Within noise Important Areas there are 20 properties predicted to experience negligible noise 
increases over the long term (difference between opening year Do-Minimum and Design Year 
Do-Something).  The remainder of properties within noise Important Areas are predicted to 
experience between negligible (less than 3dB) to moderate (between 5 and 10 dB) noise 
decreases.   

6.9.31. A summary of the noise changes in noise Important Areas is shown in Table 6-29. 
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Table 6-29 Long Term Noise Changes in Noise Importa nt Areas 

Noise Important 
Areas by ID number 

Total Number of 
dwellings 

Numbers of Dwellings experiencing Noise Changes 
between Opening Year and Design Year With Proposed 
Scheme (Do-Min comparison shown in brackets) 

0 to +3 dB 
(negligible) 

-3 to 0 dB 
(negligible) 

-5 to -3 dB 
(minor) 

-10 to -5 dB 
(moderate) 

From J15 to J14           

11172 1   1 (1)     

12120 4   4 (4)     

7262 1   1 (1)     

7263 1   1 (1)     

7264 1 1  (1)     

7265 5    5 (5)     

7266 1    1 (1)     

J14           

8206 20 8 (6) 8 (14) 4   

From J14 to J13           

7328 81   22 (81) 34 25 

8209 672 10 (8) 527 (664) 70 65 

11191 20 1 (1) 19 (19)     

J13           

7334 11   11 (11)     

N.B.  Predicted increases are 0.5 dB or less. 

6.9.32. The key benefits are due to the inclusion of the proposed barriers at J14 (NB12 on the north 
bound carriageway of Creswell Viaduct) providing a benefit to properties to the west of J14 in nIA 
8206 and barrier NB6 which extends from the existing environmental barrier to just north of the 
A518 at Stafford (affecting nIA 7328 and parts of nIA 8209).  

6.10. Significant effects 

Construction noise 
6.10.1. Table 6-18, Table 6-19 and Table 6-20 show the predicted construction noise levels at varying 

distance bands from the works, highlighted to show where construction noise impacts would be 
potentially significant. These predictions are without the benefit of any existing screening 
between the construction works and the receptors. For properties around Burton Manor to the 
south-west of Stafford, it is likely that the existing 3m environmental barrier will be retained in 
many areas and hence will help to reduce noise levels at the closest properties by around 10dB. 
Elsewhere, in built up areas, properties further back from the road will be screened by the front 
row of properties, again giving reductions of around 10dB compared with the predicted levels. 

6.10.2. For properties in unscreened positions over 25m from the works, where the intervening ground is 
soft, reductions of between 4dB (at 25m) and 9dB (at 300m) are possible. 

6.10.3. In the worst case, it is possible that properties will be exposed to potentially significant noise 
levels at up to 300m from the construction works during the night-time, however, it is more likely 
that in most cases this will be limited to within 100m when taking into account screening or soft 
ground corrections. 
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6.10.4. The predictions only indicate where impacts may potentially be significant based on predicted 
worst case noise levels. Other factors, such as the number of properties adversely impacted and 
the duration of the impacts, need to be taken into account in determining whether a significant 
adverse effect exists.  

6.10.5. Any significant effects will need to be avoided through the use of mitigation. This should include 
good communication with the residents of affected properties, introduction of additional screening 
and time work management as well as the use of best practicable means. In some very specific 
cases it may be necessary to offer noise insulation or temporary rehousing. Taking this into 
account, the residual impacts of construction noise are not considered to be significant. 

Construction vibration 
6.10.6. Where piling is required within 10 to 20m of properties, there would be potential for significant 

adverse effects if percussive piling were to be used. Alternative piling methods should be 
considered and more detailed calculations and/or trials should be undertaken to ensure that 
vibration levels at the nearest properties do not exceed significant adverse levels and to minimise 
adverse effects.   

Operational noise and vibration 
6.10.7. There is predicted to be a reduction in the number of properties exposed above the significant 

adverse effect level in both the opening and future years. 

6.10.8. Only one additional property is predicted to experience a minor night-time noise increase with the 
Proposed Scheme; however, it has been identified that this is due to an anomaly in the approved 
method of calculation of night-time noise levels and is not considered to be a genuine scheme-
related effect. 

6.11. Summary 

Construction noise and vibration 
6.11.1. Table 6-30 summarises the temporary effects on noise and vibration of the Proposed Scheme 

during its construction phase. 
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Table 6-30 Summary table of temporary effects on no ise and vibration during construction 

Potential environmental 
effects 

Proposed mitigation, enhancement or monitoring 
measures 

Residual 
impact 

Construction noise: 

• Significant adverse 
effects during 
daytime. 

• Significant adverse 
effects during 
evening time. 

• Significant adverse 
effects at night. 

A CEMP will be developed to manage construction noise. 
This will include: 
Use of best practicable means under S72 of CoPA 1974. 
Good practice under BS 5228-1. 
Undertaking noisy works during the daytime where 
feasible. 
Communication of the works to local environmental 
health departments and to the affected properties. 
In some very specific cases the introduction of noise 
insulation or temporary re-housing. 

Non-
significant 
adverse 
effects. 

Construction vibration: 

• Significant adverse 
effects at properties 
within around 10 to 
20m from piling 
works. 

• Adverse effects at 
properties within 
around 50 to 100m 
from piling works. 

A CEMP will be developed to manage construction 
vibration. This will include: 
Use of best practicable means under S72 of CoPA 1974. 
Good practice under BS 5228-2.  
Avoid percussive piling or monitor vibration levels if 
properties located at less than 10 to 20m from the piling 
works. Communication of the works to local 
environmental health departments and to the affected 
properties. 

Non-
significant 
adverse 
effects. 

Operational noise  
6.11.2. Table 6-31 summarises the permanent effects on noise of the Proposed Scheme during its 

operational phase.   

Table 6-31 Summary table of permanent effect on noi se during operation  

Potential environmental 
Effects 

Proposed mitigation, enhancement 
or monitoring measures 

Residual impact 

Operational road traffic 
noise: 

• Negligible effect. 

New noise barriers:   

• NB12 2m high  
• NB6 4m high. 

Minor beneficial effect. 
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7. Ecology and nature conservation 

7.1. Introduction 
7.1.1. This chapter summarises the findings of the ecological assessment undertaken for the Proposed 

Scheme. The aim of the ecological assessment was to identify the potential for significant 
ecological effects. This section outlines the recommended mitigation measures and the potential 
for residual effects to occur upon the designated sites, habitats and species within and near to 
the works for the Proposed Scheme. 

7.1.2. The section is structured in sequential order: baseline, impact assessment and mitigation 
measures. The overall significance of the Proposed Scheme is then given followed by the future 
management and monitoring requirements. This section follows the general approach set out in 
Section 4.4, but it specifically applies current best practice in ecological impact assessment set 
out in the Chartered Institute of Ecology and Environmental Management (CIEEM) Guidelines for 
Ecological Impact Assessment in the UK and Ireland: Terrestrial, Freshwater and Coastal, 2nd 
Edition (2016) and in the Interim Advice Note (IAN) 130/10 Ecology and Nature Conservation: 
Criteria for Impact Assessment. 

7.1.3. A set of four appendices that hold information that informs the content of the chapter are listed 
below. The great crested newt (GCN) survey was completed as part of the Scoping Report 
(AECOM 2015). All other reports were produced by JAJV. The appendices relevant to this topic 
comprise: 

• Appendix E – Legislation guidance 

• Appendix F – M6 Junction 13-15 Targeted Protected Species and Habitat Constraints 
Screening  

• Appendix G – Great Crested Newt Survey Report (AECOM, 2015) 

• Appendix H – Draft Habitats Regulations Assessment Screening Report. 

7.2. Study area 
7.2.1. The ecology baseline was established by identifying the spatial extent of the study area 

applicable to determine the likelihood that the Proposed Scheme would result in significant 
effects. Furthermore, the study area varies for different elements of the data gathering (desk and 
field based). This is based on the likelihood of significant effects occurring and which features are 
critical to influence the Proposed Scheme design at an early stage. 

7.2.2. Establishing the baseline focused on the areas of soft estate (defined as the semi-natural 
habitats either side of, and bordering the carriageway, which is within Highways England 
ownership delineated by the highway boundary) likely to be directly affected by the Proposed 
Scheme, but has also considered the spatial and temporal scope of the potential significant 
effects outside the soft estate. This approach meets the requirements for proportionate impact 
assessment (IAN 125/15, October 2015) and takes account of reasonable uncertainty for areas 
where it is concluded that professional judgement indicates no significance to the overall 
assessment findings.  

7.2.3. Ecological surveys have been targeted to the specific zone(s) of influence (ZoI) for each 
important ecological feature scoped into the Proposed Scheme (Appendix F). The ZoI is defined 
as the spatial extent that the significant effects of a particular scheme impact (i.e. biophysical 
change) could extend for a specific ecological feature (CIEEM, 2016). For example, the ZoI of a 
disturbance/physical impact, such as excavation works affecting badger, is likely to be 
approximately 30 to 50m depending on the status of the feature and the magnitude (size) of the 
impact. However, the ZoI for the same impact in relation to a confirmed breeding GCN pond is 
likely to be much larger.   

7.2.4. Professional judgement requires a trained and appropriately experienced individual to apply their 
skills and knowledge to reach an informed decision, as per British Standard 42020:2013. 

7.2.5. By applying the ZoI approach, the following study areas have been used: 
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• Statutory and non-statutory designated sites: European designated sites and Ramsar 
sites located within 2km and up to 30km (special areas of conservation (SACs) with 
bats as qualifying features) from the Proposed Scheme (HD44/09 and IAN141/11), 
UK statutory sites within 5km of the Proposed Scheme and non-statutory designated 
sites within 500m of the Proposed Scheme.  

• Targeted protected species and habitat constraints screening survey: within the 
accessible parts of the soft estate either side of the carriageway, with reference to 
best practice guidelines including that contained in the JNCC Handbook of Phase 1 
Habitat Survey (JNCC, 2010) and that recommended by CIEEM. In addition, areas of 
accessible land outside the soft estate were surveyed for features within a wider ZoI. 
It is of note that access to all areas was significantly restricted (refer to limitations 
section Appendix F). 

• Species and habitat specific surveys: survey areas are defined by the ZoI of the 
particular impact, with reference to published best practice and that recommended by 
CIEEM.  

7.3. Relevant legislative, plans policies and backg round 
7.3.1. In the UK many habitats and species are afforded legal protection to varying degrees through 

national and European legislation. In addition to legislation, advice pertaining to wildlife is given in 
various planning policy documents and other planning guidance. The main legislation guidance 
and biodiversity policy of relevance to this chapter are listed below and a summary of those that 
are relevant to the Proposed Scheme is given in Appendix E: 

• Wildlife and Countryside Act 1981 (as amended). 

• Protection of Badgers Act 1992. 

• Wild Mammals (Protection) Act 1996. 

• Countryside and Rights of Way Act 2000.  

• Natural Environment and Rural Communities Act 2006. 

• Conservation of Habitats and Species Regulations 2010 (as amended). 

• The Hedgerow Regulations 1997. 

• Ramsar convention (1971). 

• Local biodiversity action plans (BAPs), UK Post-2010 Biodiversity Framework (2012) 
which has succeeded the UK BAP by the creation of country level strategies. In 
England, this is termed Biodiversity 2020: a strategy for England’s wildlife and 
ecosystem services (2012). 

• Highways England BAP (2015). 

• RIS (2015) 

• NPPF (2012). 

7.4. Methodology 

Ecological assessment 
7.4.1. The ecological impact assessment was undertaken following the methodology outlined in 

Guidelines for Ecological Impact Assessment in the United Kingdom (CIEEM, 2016) applying a 
proportionate approach and with reference to the guidance given in DMRB Volume 11 Section 3 
Part 4 (Highways Agency, 1993), the Highways Agency IAN 130/10 (Highways Agency, 2010) 
and IAN 125/15 (Highways England, 2015). 

7.4.2. Ecological features of relevance (i.e. important features) to the Proposed Scheme were identified 
through a formal scoping process. The scoping process involved a desk-based review of existing 
information, including collation of existing species records (Appendix F).   
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7.4.3. The assessment methodology combines best practice guidelines (CIEEM 2016 and Highways 
Agency 1993, 2010 and 2015), for which there are some compatibility issues. The assessment 
criteria follow the IAN 130/10 (Highways Agency 2010), which provides temporary guidance on 
these inconsistencies. The results of this assessment could differ from that based on new criteria 
yet to be published; however, these differences are unlikely to be significant enough to alter the 
outcome of this impact assessment. 

7.4.4. This assessment is based on the DF3 Proposed Scheme design. In the event that significant 
changes are made to the design of the Proposed Scheme, an updated assessment may be 
required; however, the assessment has taken account of the worst reasonable case to 
incorporate a reasonable deviation limit.   

7.4.5. The starting point for any assessment of impacts is to determine which features should be 
subject to detailed assessment (the important features). This is done in conjunction with the 
scoping exercise. Ecological features to be subject to detailed assessment should be: 

• of sufficient value that impacts upon them may be significant (in terms of legislation or 
policy), and 

• be potentially vulnerable to significant impacts arising from the development. 
Guidelines for Ecological Impact Assessment in the United Kingdom (CIEEM, 2016).  

7.4.6. This approach is consistent with the EIA Regulations and the NPPF (2012), which only requires 
investigation of likely significant impacts. 

7.4.7. This section provides a summary of the methodology applied to the impact assessment; the field 
survey methods are set out where appropriate in the accompanying technical survey reports in 
Appendix F, G and H.  

7.4.8. The ecological assessment comprises the following six key stages: 

• Scoping to determine the important ecological features to be assessed and the ZoI for 
these. 

• Establishing the baseline ecological conditions by desk study and field survey data 
(refer to Appendix F and Appendix G).  

• Determining the importance/value of the ecological features affected, with reference 
to a geographical level at which each identified feature is considered important and 
then setting a threshold level of nature conservation value/biodiversity importance 
below which ecological features would not be taken through to detailed assessment.   

• Impact assessment to identify the scheme related activities (during construction and 
operation) that may have a significant effect on the important ecological features that 
meet the required threshold level of value. This stage includes an assessment of the 
impact characterisation including the likelihood, reversibility, duration, magnitude (size 
of impact), timing and frequency.  

• Identification of the mitigation measures to avoid and reduce significant effects and 
consideration of enhancement opportunities.  

• Determination of the significance of the residual effects on each ecological feature 
after mitigation is taken into account to assess the need for compensation measures. 

Assessment of biodiversity importance/value 
7.4.9. The important ecological features are evaluated based on criteria outlined in Highways England’s 

IAN 130/10 (September 2010), and by current good ecological practice detailed in the Guidelines 
for Ecological Impact Assessment in the UK (CIEEM 2016). This is based on an understanding of 
how the potentially affected individual species, population or habitat contributes to the 
conservation status or distribution of the species or habitat at a particular geographical scale. The 
valuation is independent of the legal protection afforded to that particular species or habitat, 
although there may be similarities because threatened species are often selected for legal 
protection (an exception being the badger). 
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7.4.10. The method used to assign value to ecological features relates to a geographical framework 
(CIEEM, 2016); the scale used is shown in Table 7-1, with examples given for each category and 
the equivalent DMRB category. In some instances, assigning value is relatively straightforward 
(e.g. SSSIs are of national value). However, if no predetermined system exists for valuing a 
species or habitat, a number of factors are taken into consideration including: 

• Geographic context (e.g. differences in value may be apparent depending on whether 
the feature is being assessed in the south of England or the north of Scotland). 

• Professional judgement and advice from local specialists. 

• Animal or plant species, subspecies or varieties that are rare or uncommon, either 
internationally, nationally or more locally.  

• Ecosystems and their component parts, which provide the habitats required by the 
extant species, populations and/or assemblages. 

• Endemic species or locally distinct sub-populations of a species (UKBAP as a useful 
reference source, Local BAP and/or habitats/species of principal importance). 

• County panel criteria for designating non-statutory sites (sites of biological importance 
and biodiversity alert sites).   

• Habitat diversity and connectivity and/or synergistic associations. 

• Notably large populations of animals or concentrations of animals considered 
uncommon or threatened in a wider context.  

• Plant communities (and their associated animals) that are considered to be typical of 
valued natural/semi-natural vegetation types.  

• Species on the edge of their range, particularly where their distribution is changing as 
a result of global trends and climate change.  

• Species-rich assemblages of plants or animals.  

• Typical faunal assemblages that are characteristic of homogenous habitats. 

7.4.11. Once the important ecological features have been identified, the threshold level of biodiversity 
importance/value below which these features are not assessed needs to be identified. For the 
Proposed Scheme, characterisation of impacts has been undertaken for each feature valued as 
being of local biodiversity importance or above. In addition, any features that are legally protected 
have also been assessed due to the legal protection afforded to them and the importance to the 
decision making process and subsequent mitigation requirements. 

Table 7-1 Ecological value scale and typical descri ptions 

CIEEM scale of value DMRB equivalent 
value 

Typical descriptions 

International 

(European) 
Very high 

Habitats 
An internationally designated site or candidate site (i.e. 
special protection area (SPA), provisional SPA (pSPA), 
special area of conservation (SAC), candidate SAC 
(cSAC), Ramsar site, biogenetic/biosphere reserve, 
world heritage site or an area that meets the published 
selection criteria for such designation. A viable area of a 
habitat type listed in Annex I of the Habitats Directive, or 
smaller areas of such habitat that are essential to 
maintain the viability of a larger whole.  
Species 
Any regularly occurring population of an internationally 
important species, which is threatened or rare in the UK 
(i.e. a UK Red Data Book species or listed as occurring 
in 15 or fewer 10km squares in the UK (categories 1 
and 2 in the UK BAP) or of uncertain conservation 
status or of global conservation concern in the UK BAP. 
A regularly occurring, nationally significant 
population/number of any internationally important 
species). 
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CIEEM scale of value DMRB equivalent 
value 

Typical descriptions 

National 
(UK) 

High 

Habitats 
A nationally designated site (i.e. SSSI, national nature 
reserve (NNR), marine nature reserve, or a discrete 
area, which meets the published selection criteria for 
national designation (e.g. SSSI selection guidelines). A 
viable area of a priority habitat identified in accordance 
with Section 41 of the NERC Act (2006), previously 
those identified in the UK BAP, or smaller areas of such 
habitat that are essential to maintain the viability of a 
larger whole. Sustainable areas of ancient woodland 
(e.g. woodland listed within the Ancient Woodland 
Inventory; for re-planted woodlands a significant 
survival of ancient ecosystems needs to be present). 
Species 
A regularly occurring, regionally or county significant 
population/number of an internationally/nationally 
important species. Any regularly occurring population of 
a nationally important species which is threatened or 
rare in the region or county (see local BAP). A feature 
identified as of critical importance in the UK BAP. 

Regional 
(West Midlands) 
 

Medium 

Habitats  
Sites that exceed the county-level designations but fall 
short of SSSI selection criteria. Viable areas of key 
habitat identified in the Regional BAP or smaller areas 
of such habitat that are essential to maintain the viability 
of a larger whole. Viable areas of key habitat identified 
as being of regional value in the appropriate Natural 
England area profile.  
Species  
Any regularly occurring, locally significant population of 
a species listed as being nationally scarce which occurs 
in 16-100 10km squares in the UK or in a Regional BAP 
or relevant Natural England area on account of its 
regional rarity or localisation. A regularly occurring, 
locally significant population/number of a regionally 
important species. Sites maintaining populations of 
internationally/nationally important species that are not 
threatened or rare in the region or county. 

Authority area (e.g. 
county or district) 
(Staffordshire) 

Medium 

Habitats  
Sites that are recognised by local authorities (e.g. sites 
of biological importance (SBI) and county/district sites 
that the designating authority has determined meet the 
published ecological selection criteria for designation, 
including local nature reserves (LNR)). A viable area of 
habitat identified in County/District BAP or in the 
relevant Natural England area profile. A diverse and/or 
ecologically valuable hedgerow network. Semi-natural 
ancient woodland greater than 0.25ha.  
Species  
Any regularly occurring, locally significant population of 
a species that is listed in a County/District BAP on 
account of its regional rarity or localisation. A regularly 
occurring, locally significant population of a 
county/district important species (particularly during a 
critical phase of its life cycle). Sites supporting 
populations of internationally/nationally/regionally 
important species that are not threatened or rare in the 
region or county, and are not integral to maintaining 
those populations. Sites/features that are scarce within 
the county/district or which appreciably enrich the 
county/ district habitat resource. 

Local 
(immediate local area 
importance)(e.g. 
Stafford)  

Low 

Habitats  
Areas of habitat considered to appreciably enrich the 
habitat resource within the local context (e.g. species-
rich hedgerows, ponds). Sites that retain other elements 
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CIEEM scale of value DMRB equivalent 
value 

Typical descriptions 

 of semi-natural vegetation that due to their size, quality 
or the wide distribution of such habitats within the local 
area are not considered for the above classifications 
(e.g. semi-natural ancient woodland smaller than 
0.25ha).  
Species  
Populations/assemblages of species that appreciably 
enrich the biodiversity resource within the local context. 
Sites supporting populations of county/district important 
species that are not threatened or rare in the region or 
county, and are not integral to maintaining those 
populations. 

Site 
(Proposed Scheme 
footprint boundary; less 
than local)  

Negligible 

Very low importance and rarity, local scale. Sites that 
retain habitats and/or species which are of limited 
ecological importance due to their size, species 
composition or other factors.  

7.4.12. Professional judgement and literature review by experienced ecologists is used to identify those 
activities (i.e. impacts) associated with the Proposed Scheme that could potentially affect 
important ecological features. Professional judgement requires a trained and appropriately 
experienced individual to apply their skills and knowledge to reach an informed decision, as per 
British Standard 42020:2013. Typical categories applied follow CIEEM (2016), and include: 

• positive (beneficial (+ve)) or negative (adverse (-ve)) 

• probability of occurring: certain, probable, unlikely 

• complexity: direct, indirect, cumulative 

• extent: area measures and percentage of total (e.g. area of habitat/ territory lost) 

• magnitude or size: amount, intensity and volume to be quantified if possible and 
expressed in absolute terms (e .g. the amount of habitat loss, percentage change to 
an area, number of animals affected) 

• reversibility: reversible or not reversible (can the effect be reversed, whether or not 
this is planned) 

• duration: permanent or temporary in ecological terms (Where differing timescales are 
determined in relation to the life-cycle of the feature, these should be defined.) 

• timing and frequency: important seasonal and/or life-cycle constraints and any 
relationship with frequency considered. 

Assessing the significance of effect 
7.4.13. CIEEM defines a significant effect as “an effect (negative or positive) on the integrity of a defined 

site or ecosystem and/or the conservation status of habitats and species within a given 
geographical area” (CIEEM, 2016). Therefore, an effect can be significant at site, local, county, 
regional, national or international level. A scale of significance is not applied as this is a value 
judgement and the CIEEM approach is evidence based (CIEEM, 2016). 

7.4.14. Integrity is defined as “the coherence of the ecological structure and function, across the whole 
area (of a site), that enables it to sustain the habitat, complex of habitats and/or population of 
species for which it was classified” (EC Managing Natura 2000, 2000). 

7.4.15. The concept of ‘conservation status’ is used to determine whether an effect on a habitat or 
species is likely to be ecologically significant. The CIEEM Guidelines provide the following 
definition for evaluation of significant effects, which can be addressed if BAP statements are in 
place: 

• For habitats: conservation status is determined by the sum of influences that may 
affect its long-term distribution within a given geographical area. 
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• For species: conservation status is determined by the sum of influences that may 
affect the long term distribution and abundance of its populations within a given 
geographical area. 

7.4.16. Furthermore, reference has also been made to the IAN 125/15 Environmental Update (October 
2015), which states the following with respect to defining significance: 

• The emphasis on significant effects in particular comes from the EU Directive 
85/337/EEC on EIA (Article 1) (as amended) and is enacted through the transposing 
Regulations (SIs). It is, therefore, crucial that all effort is focused on identifying 
potential significant effects and using the process of project design to avoid, prevent 
or reduce these where possible to non-significant levels. 

• It is stressed that the prediction of significant effects does not require absolute 
certainty. Instead it is more about taking a reasonable view over likelihood. 

• Determination of significance is only expected to be made using readily available 
information. This has been re-emphasised in Directive 52/14 EU following previous 
court judgements. The introduction of new approaches that require further research 
(i.e. are not readily available) should only be considered by exception where standing 
advice does not support the judgement of significance. 

Determination of significance of effect 
7.4.17. The significance of the overall effect of the Proposed Scheme on ecology and nature 

conservation and on individual important features is material to the decision makers of a scheme 
and should be made available to inform that decision so that it can influence the outcome of the 
decision and if necessary, relevant conditions can be attached.  

7.4.18. The effect on an individual important ecological feature is assessed as ‘significant’ or ‘not 
significant’ at the level at which the feature is valued. These individual assessments are then 
considered together for the overall assessment of the effect of the Proposed Scheme on ecology 
and nature conservation, and this is given on a five-point scale as per IAN 130/10 (neutral, slight, 
moderate, large or very large), and can be either beneficial or adverse.  

7.4.19. Table 7-2 illustrates the five significance categories and examples of typical descriptors for each 
category (source IAN 130/10). The consequences of significant effects on ecological features are 
dependent on the level at which they are valued. In the absence of any quantitative data, the 
professional judgement of experienced ecologists is used to make this qualitative assessment (in 
accordance with the CIEEM guidelines). 

7.4.20. For the purposes of this impact assessment an overall Proposed Scheme effect is considered to 
be significant if it falls into the moderate category or greater (refer Section 4). 
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Table 7-2 Significance of overall Proposed Scheme e ffects 

Significance category Typical descriptors of effect 

Very large  

An effect on one or more feature(s) of international, 
European, UK or national value. 

NOTE: only adverse effects are normally assigned this 
level of significance. They should be considered to 
represent key factors in the decision-making process. 

Large  

An effect on one or more feature(s) of regional value. 

NOTE: these effects are considered to be very important 
considerations and are likely to be material in the decision-
making process. 

Moderate  
An effect on one or more feature(s) of county value. 

NOTE: these effects may be important, but are not likely to 
be key decision-making factors. 

Slight  

An effect on one or more feature(s) of local value or 
features within the survey area ZoI.  

NOTE: these effects are unlikely to be critical in the 
decision-making process, but are important in enhancing 
the subsequent design of the project. 

Neutral 
No significant effects on key nature conservation features. 

NOTE: absence of effects, or those that are beneath levels 
of perception. 

Source: IAN 130/10 

7.5. Limitations 

Land access 
7.5.1. A summary of key limitations can be found below, with additional details regarding survey-

specific limitations in Appendix F. 

7.5.2. Access on-network was limited SB between Barn Bank Lane Bridge and the J13 slip road. This 
was a result of existing works being carried out on the hard shoulder. Access off-network was 
restricted to public rights of way (PROW), as access to private land was not available for the 
baseline surveys in September/October 2015. As a result, surveys for the presence/absence of 
protected species within these areas are outstanding, however, for the purposes of this 
environmental assessment, available desk study data, including a review of aerial photography, 
was used to assess these areas. Ecological features within these areas include: bridge structures 
with potential to support bats (Chiropter asp.), watercourses with potential to support otter (Lutra 
lutra) and water vole (Arvicola ampibious) and suitable terrestrial habitat for badger (Meles 
meles) sett construction. This available information and the application of professional judgement 
and a reasonable level of precaution have addressed the data gaps. Therefore, land access 
limitation is not considered to have significantly affected the outcome of the assessment and 
there is reasonable certainty for the identification of significant effects.  

7.5.3. In the absence of protected species surveys within these areas, an assumption is made on the 
presence of protected species within these areas based on habitat suitability and professional 
judgement. Furthermore, the precautionary principle (IUCN, 2007) has been applied. In 
circumstances where there is a likely significant impact, lack of the full scientific certainty 
associated with the existing baseline information should not be a valid reason for postponing 
measures to avoid or minimise the impact and it should be assumed that the species is present. 
A proportionate approach has been applied to these baseline uncertainties in line with IAN 
125/15. 
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Great crested newt data 
7.5.4. A review of the GCN survey report in Appendix G (AECOM, 2015) highlighted the presence of 

GCN in 18 locations next to the Proposed Scheme. Some limitations were identified related to the 
timing of the surveys, the number of survey visits and the frequency of survey events across the 
survey period. Discussion with Natural England will be required as to whether further surveys are 
required in 2016 to accompany a European Protected Species Licence (EPSL) application in 
advance of construction. 

7.6. Baseline conditions 

Site context 
7.6.1. The habitats within the soft estate mainly comprise broad-leaved plantation and scattered trees, 

rank tall ruderal vegetation, scattered/dense scrub, semi-improved grassland and running water. 

7.6.2. The Proposed Scheme corridor is approximately 28km in length and habitats in the wider 
landscape include arable, grazed pasture, ponds, residential conurbations, hedgerows and 
woodlands. 

7.6.3. Two areas of land adjacent to the Proposed Scheme have been highlighted as potential site 
compound areas to be used during construction. Habitats in these areas were reflective of the 
wider landscape, with the exception of Doxey depot as it comprises an existing depot with large 
expanse of hardstanding. Locations of the potential site compound areas are shown in Appendix 
G, including a summary of the ecological constraints in each location. 

Designated sites 
7.6.4. The desk study completed for the scoping report (AECOM, June 2015) identified four European 

designated sites and one Ramsar site within 30km of the Proposed Scheme. An updated desk 
study was completed as part of the targeted protected species and habitats screening report 
(Appendix G), this identified the following additional 13 European designated sites: 

• SPA: Peak District Moors (South Pennine Moors Phase 1). 
• Ramsar: Midland Meres and Mosses Phase 1 and Phase 2. 
• SACs: Brown Moss, Cannock Chase, Mottey Meadows, Fens Pools, Pasturefields 

Salt Marsh, Peak District Dales, South Pennine Moors, West Midlands Mosses, 
Cannock Extension Canal and River Mease.  

7.6.5. The desk study identified the following five UK statutory designated SSSI within 5km of the 
Proposed Scheme: 

• Doxey and Tillington Marshes SSSI (within 50m of the Proposed Scheme, south-west 
of J14). 

• Kings and Hargreave’s woods SSSI (350m east of the Proposed Scheme).  
• Baswich meadows SSSI (3.6km east of the Proposed Scheme). 
• Millford Quarry SSSI (4.8km east of the Proposed Scheme). 
• Allimore Common SSSI (4.8km west of the Proposed Scheme). 

7.6.6. In addition to the SSSI, the following 12 LNR are located within 2km of the Proposed Scheme: 

• Ferndown (0.2km east of the Proposed Scheme). 
• Stone Meadows (north) (1.6km east of the Proposed Scheme). 
• Breidgett’s Pool (1.8km north-east of the Proposed Scheme). 
• Crown Meadows (1.9km east of the Proposed Scheme). 
• Stone Meadows (south) (2.1km east of the Proposed Scheme). 
• Astonfields Balancing Lakes (2.2km south-east of the Proposed Scheme). 
• Kingsmead Marsh (3km east of the Proposed Scheme). 
• Brocton (3.8km east of the Proposed Scheme). 
• Hartshill Park (4.2km north-east of the Proposed Scheme). 
• Pool Dam Marshes (4.3km north of the Proposed Scheme). 
• Smith’s Pool (4.4km north of the Proposed Scheme). 
• Kingston Pool Covert (4.8km east of the Proposed Scheme). 



Smart Motorways Programme M6 13-15 
Jacobs Atkins JV 
 

 

  
   
PCF xxx Environmental Study Report | Version 1.0 | February 2016 94
 

7.6.7. Nineteen non-statutory sites occur within 500m (spatial extent set in the Scoping Report study) of 
the Proposed Scheme, and include 13 local wildlife sites (LWS) and six biodiversity alerts sites 
(BAS). LWS represent sites and features that have significant value for wildlife at the county level 
and receive protection through the planning system. The following 13 LWS are within 500m of the 
Proposed Scheme: 

• Derrington Millenium Green 
• Seighford Moor 
• Closepit Plantation 
• Beechcliff Wood, Swynnerton 
• Beatty Hall 
• Lodge Covert, Swynnerton 
• Wing House 
• Highlow Meadows 
• Poolhouse Wood 
• Cliffs Rough 
• Seven Sisters Ridge (and surrounding area) 
• Stafford Castle 
• Redhill Farm Wet Woodland. 

7.6.8. There are five parcels of ancient woodland divided amongst three locations within 500m of the 
Proposed Scheme, as follows: 

• Beechcliff Wood 
• Cliffs Rough 
• Kings Wood. 

7.6.9. Ancient woodland inventories are lists, by county, of sites greater than two hectares in size that 
are thought to have been continuously wooded since 1600 AD. These sites include both ancient 
semi-natural stands and plantations on ancient woodland. No ancient woodland occurs within the 
footprint of the Proposed Scheme. 

7.6.10. The locations of statutory designated sites in the study area are shown in Appendix H.  

7.6.11. Data was obtained from Staffordshire Ecological Record as part of the Targeted Protected 
Species and Habitat Screening Report (Appendix F) for protected and notable species within 
500m of the Proposed Scheme. Details of targeted protected species records within 500m of 
Proposed Scheme are detailed in Appendix F, and include: 

• Badger – 66 records, four within study area. 
• Bat – 57 records, seven species. 
• Birds – barn owl (Tyto alba) – 54 records, three within study area. 
• European water vole – two records. 
• European otter – six records. 
• GCN – 14 records. 
• Reptiles – grass snake (Natrix natrix) – one record. 

Habitats 
7.6.12. A targeted protected species and habitat survey was undertaken in September and October 2015 

(Appendix F). Brief descriptions of the habitats found are presented below including any species 
or habitats of principal importance (Section 41 of NERC, 2006) and Local Biodiversity Action Plan 
Habitats (LBAP). The following habitat types were recorded within the soft-estate during the field 
survey: 

• broadleaved plantation woodland 
• mixed plantation woodland 
• dense scrub 
• scattered scrub 
• scattered trees - broadleaved trees 
• scattered trees – coniferous trees 
• semi-improved (neutral) grassland 
• semi-improved (poor) grassland 
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• bracken (continuous) 
• tall ruderal 
• running water (LBAP) 
• species poor intact hedge  
• species poor defunct hedge 
• species rich hedge and trees (LBAP) 
• species poor hedge and trees 
• dry ditch 
• hard standing. 

Broadleaved plantation and mixed plantation woodlan d 
7.6.13. Several areas of broadleaved plantation woodland were located within the survey area, with 

species present including: ash (Fraxinus excelsior), sycamore (Acer pseudoplatanus), 
pedunculate oak (Quercus robur), willow (Salix sp.), English elm (Ulmus procera), silver birch 
(Betula pendula), rowan (Sorbus aucuparia), horse chestnut (Aesculus hippocastanum) and field 
maple (Acer campestre). The understorey was generally dominated by bramble (Rubus 
fruticosus agg.), common nettle (Urtica dioica) and common ivy (Hedera helix). These patches of 
woodland would provide suitable habitat for breeding birds. 

7.6.14. Broadleaved plantation woodland is assessed as being of local conservation value/biodiversity 
importance. 

Dense scrub, scattered scrub and continuous bracken  
7.6.15. There were significant levels of dense scrub and scattered scrub within the survey area. The 

scrub areas were dominated by hawthorn (Crateagus monogyna) and bramble. Areas of 
continuous bracken (Pteridium sp.) were located south of Dale Lane Bridge and south of Jacobs 
Ladder Bridge. 

7.6.16. Dense and scattered scrub is assessed as being of less than local (site level) conservation 
value/biodiversity importance. 

Scattered broadleaved and coniferous trees 
7.6.17. There were many immature to semi-mature trees scattered across the soft estate, with mature 

trees identified sporadically. Species included ash, sycamore, with infrequent oak, silver birch 
English elm and horse chestnut. Spruce species (Picea spp.) and pine (Pinus spp.) species were 
located infrequently to the south of Dale Lane Bridge. 

7.6.18. Scattered broadleaved trees are assessed as being of local conservation value/biodiversity 
importance. 

Good semi-improved and poor semi-improved grassland    
7.6.19. There were several areas of semi-improved grassland within the soft estate which comprised a 

varied level of species diversity. The grassland areas were characterised as good or poor semi-
improved grasslands based on their species composition and diversity. Good semi-improved 
grassland occurred in areas with lower sward heights and areas that indicated some degree of 
recent management. In contrast, many areas of grassland had become dominated by rank grass 
species as a result of reduced levels of management. In these locations, the habitat was more 
characteristic of poor semi-improved grassland. Species recorded within the grassland habitats 
included: cocks-foot (Dactylis glomerata), false oat grass (Arrhenatherum elatius), rough meadow 
grass (Poa trivialis), common bent (Agrostis capillaris), meadow foxtail (Alopecurus pratensis), 
common knapweed (Centaurea nigra), oxeye daisy (Leucanthemum vulgare) and red clover 
(Trifolium pratense).  

7.6.20. Good semi-improved grassland is assessed as being of local conservation value/biodiversity 
importance. 

7.6.21. Poor semi-improved grassland is assessed as being of less than local (site level) conservation 
value/biodiversity importance. 
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Tall ruderal 
7.6.22. Tall ruderal habitat was abundant throughout the soft estate. Often, this was in areas where little 

or no management had occurred and grassland areas had become overgrown. The dominant 
species in these areas included great willowherb (Epilobium hirsutum), rose-bay willowherb 
(Chamerion angustifolium), nettle (Urtica dioica), common hogweed (Heracleum sphondylium) 
and creeping thistle (Cirsium arvense).   

7.6.23. Tall ruderal is assessed as being of less than local (site level) conservation value/biodiversity 
importance. 

Running water 
7.6.24. The carriageway crosses several culverted wet ditches and 10 water courses of varying size, 

including rivers, streams and brooks. 

7.6.25. Running water is assessed as being of local conservation value/biodiversity importance.   

Species poor hedgerow and species poor hedgerow wit h trees 
7.6.26. The highways boundaries are predominantly wooden rail fencing. Along large sections of the 

motorway the wooden fencing was accompanied by species poor hedgerows dominated by 
hawthorn, with some hedgerows present with scattered immature trees. Typical tree species 
included ash, sycamore and oak. The hedgerows were planted as part of original motorway 
design and are generally single species hedges that have maintained a uniform shape and age. 

7.6.27. Species poor hedgerows are assessed as being of less than local (site level) conservation 
value/biodiversity importance. 

Species rich hedgerow with trees 
7.6.28. One hedgerow was identified as being species rich. The hedgerow (located south of Whitegreave 

Lane Bridge) comprised of over five woody species and included hawthorn, elder, ash, blackthorn 
(Prunus spinosa) and English elm. 

7.6.29. Species rich hedgerows are assessed as being of local conservation value/biodiversity 
importance. 

Dry ditch 
7.6.30. Dry ditches were recorded frequently throughout the soft estate. Some of the ditches had been 

colonised by tall ruderal species, in particular rosebay willowherb and great willowherb. The 
ditches are likely to accumulate water during periods of high rainfall. 

7.6.31. Dry ditches are assessed as being of less than local (site level) conservation value/biodiversity 
importance. 

Protected species 

Badger 

7.6.32. The desk study data search identified 66 records of badger between 2005 and 2014. These 
records included dead/RTA records, setts and field observations. Four records are located within 
the study area. 

7.6.33. A badger survey was undertaken in accessible areas of suitable habitat for badger, using 
standard methodologies where applicable (Harris et al., 1989, and SNH, 2003). Badgers and 
their setts are afforded protection under the Protection of Badgers Act (1992). The survey was 
carried out within the accessible areas of the soft estate. The surveys involved a visual search on 
foot during daylight hours to record field signs indicating the presence of badger. Such signs 
include: dung, dung-pits and latrines; hair caught on fences/hedges, around holes or on 
scratching posts; well-used pathways through fields and vegetation; foraging signs, such as 
snuffle holes; footprints; and setts. 
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7.6.34. A total of three badger setts were recorded during the field surveys and included two main setts 
and one annexe sett. The details and locations of the setts found are provided in Appendix F. 
Additional field signs were also recorded and included latrines, pathways and footprints. 

7.6.35. Based on the locations of the setts and associated annexe setts, it is highly likely that several 
badger social groups are using the survey area and the wider landscape beyond. Taking this into 
account, the badger populations within the soft estate are assessed as being of local nature 
conservation value/biodiversity importance.     

Bats 

7.6.36. The desk study data search identified 57 records of bat species between 2005 and 2014. This 
included seven different species of bat. Twenty-four of these records are located within Doxey 
and Tillington Marshes SSSI. 

7.6.37. Where access was available, all overbridges, underbridges, buildings and culverts likely to be 
directly affected by the Proposed Scheme were surveyed to assess their potential to support 
roosting bats using standard methodology (Hundt, 2012). All species of bat and their breeding 
sites or resting places (roosts) are protected under the Wildlife and Countryside Act 1981 (as 
amended) and the Conservation of Habitat and Species Regulations 2010 (as amended). The 
survey comprised an external/ground based inspection.  

7.6.38. In total, 37 of 43 over or underbridges and three building structures were assessed between J13 
and J15 of the M6. The locations of these and full survey results are presented in Appendix F. 
Thirteen of the over and underbridges were considered unsuitable for roosting bats (of negligible 
bat potential) due to lack of suitable features and existing high levels of noise, light and vibration 
disturbance; the remaining 24 structures had features suitable for roosting bats (low – high 
potential). 

7.6.39. No emergence or re-entry surveys have been carried out on any of the structures, and therefore, 
the final roost status of the structures is unknown. Currently the structures have been assessed 
as containing features that could support roosting bat species; therefore they are of at least local 
conservation value/biodiversity importance on the basis that maternity roosts of less common bat 
species are highly likely to be absent. . 

Birds (barn owl) 

7.6.40. The desk study identified over 3,000 records of 59 bird species including 30 red list species. The 
records also included 40 species that are protected under Schedule 1 of the Wildlife and 
Countryside Act 1981 (as amended). There were 54 records of barn owl within 500m of the study 
area between 2005 and 2015. Three records were within the study area. Many of the barn owl 
records (36) have been identified within Doxey and Tillington Marshes SSSI.  

7.6.41. Habitats within the highways boundary were assessed for their suitability to support nesting birds; 
no specific bird surveys (breeding or wintering surveys) have been undertaken.  

7.6.42. Habitats within the study area, in particular areas of semi-improved grassland, offered suitable 
foraging habitat for barn owl. Desk study records indicated that barn owl use the site for foraging. 
Barn owl is assessed as being of county conservation value/biodiversity importance.  

7.6.43. No evidence of barn owl pellets, feathers or nesting sites were recorded within the highways 
boundary. 

7.6.44. Other habitats on site, such as woodland and scrub, are suitable for a range of breeding bird 
species. Bird species present on site are assessed as being of local conservation 
value/biodiversity importance.  

Water vole and otter 

7.6.45. The desk study identified six records of European otter between 2006 and 2013. All six records 
are associated with Doxey and Tillington Marshes SSSI. Two records of water vole were from 
along Rising Book in 2006 and 2008.  
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7.6.46. All accessible watercourses likely to be directly affected by the Proposed Scheme were surveyed 
by a suitably qualified ecologist using standard survey methods (National Rivers Authority, 1993; 
Strachan and Moorhouse, 2006). This involved a systematic search of the watercourses for 
evidence of water vole and otter, such as spraints, holts and lying up sites for otters and latrines, 
feeding stations and burrows for water voles and footprints of either species. Water vole is fully 
protected under Section 9 of the Wildlife and Countryside Act 1981 (as amended) through its 
inclusion in Schedule 5. Otter is afforded strict protection under the Wildlife and Countryside Act 
1981 (as amended) on Schedule 5 and the Conservation of Habitats and Species Regulations 
2010 (as amended). 

7.6.47. The M6 carriageway crosses over one large watercourse, the River Sow, which has a number of 
associated tributaries and drainage channels. These interconnect to form part of the Doxey and 
Tillington Marshes SSSI. No access was available to the western bank of the River Sow, there 
was also no access to Pothooks Brook, Doxey Brook Relief, Doxey Brook and Millian Brook; all 
of which provide suitable habitat for otter and/or water vole. Surveys were completed on Tillington 
Drain, the eastern bank of the River Sow and Hundred Acre. There are also several other smaller 
concrete culverts carrying unnamed streams, brooks and tributaries underneath the carriageway; 
these are generally smaller (up to 1.5m wide and 1.5m tall), and in periods of high flow are likely 
to have no exposed banks and minimal clearance between the water level and roof of the culvert. 
In total three underpasses/bridges were surveyed for water vole and otter.  

7.6.48. Evidence, including otter footprints, was recorded along Tillington Drain under Cresswell Viaduct 
2. Spraint was also identified on the base of one of the concrete pillars associated with Cresswell 
Viaduct 1 (River Sow) that was typical of an otter spraint. These viaducts and associated 
watercourses provide optimal commuting routes for otters to move along and the field signs 
correspond with desk study records of otter within the Doxey and Tillington marshes. The 
watercourses also run in proximity to one of the potential compound areas situated south-west of 
J14.There are several other watercourses with smaller culverts that could also act as commuting 
routes for otters in low flow. Otter are assessed as being of county conservation 
value/biodiversity importance.  

7.6.49. No evidence of otter holts, lay down areas or couches were recorded within the highways 
boundary.  

7.6.50. No evidence of water vole was recorded on any of the watercourses, however, there are 
watercourses that were not surveyed due to access permissions and there are a number of desk 
study records for water vole on watercourses that are hydrologically linked to the Proposed 
Scheme. Based on this and without a comprehensive field survey; water vole are assumed to be 
present within the survey area, and as such, water vole are assessed as being of local 
conservation value/biodiversity importance.  

Great crested newts 

7.6.51. The desk study data identified 14 records of GCN. These records relate to three ponds that were 
surveyed as part of the Redhill employment park development. The closest desk record is 170m 
east of the Proposed Scheme  

7.6.52. A habitat suitability index (HSI) assessment (Oldham et al, 2000) was undertaken for the Scoping 
Report (AECOM, 2015) on a total of 75 water bodies that offered potential GCN habitat within 
approximately 250m of the Proposed Scheme where there is no barrier present between the 
Proposed Scheme and the water body. HSI surveys were carried out between March and May 
2015.  

7.6.53. All ponds within 250m of the Proposed Scheme, not separated by major barriers to dispersal, 
were subject to presence/absence surveys in 2015 for the Scoping Report (AECOM, 2015). 
These surveys would also have identified the presence and population status of other amphibian 
species within the survey area. GCN are afforded strict protection under the Wildlife and 
Countryside Act 1981 (as amended) and the Conservation of Habitats and Species Regulations 
2010.  
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7.6.54. The surveys completed for the Scoping Report in 2015 confirmed GCN presence in 18 of the 75 
waterbodies. Ten ponds were confirmed using traditional survey techniques and a further eight 
ponds confirmed through positive eDNA results. The 18 ponds can be subdivided into 16 
separate populations. All 16 populations have a population size class estimate of small with the 
exception of four medium populations at Stafford Independent Grammar School, Cresswell Farm 
area (north of J14), Hundred Acres Farm and south of Blakelow Farm (in accordance with 
Natural England 2001). The full survey results and locations of ponds with GCN recorded are 
presented in Appendix G. 

7.6.55. GCN have been assessed as being of local nature conservation value/biodiversity importance. 

Reptiles 

7.6.56. There is one record of grass snake (Natrix natrix) within 500m of the Proposed Scheme at 
Ferndown LNR, which lies approximately 230m to the east, no other reptile records were 
returned as part of the desk study.  

7.6.57. Habitats within the highway boundary were assessed for their suitability to support reptiles; no 
specific reptile surveys have been undertaken. The soft estate provides sub-optimal habitat for 
reptiles, such as westerly facing banks with rough grassland and tall ruderal/scrub patches 
suitable for cover. There are limited basking areas or refugia and hibernacula present on site for 
breeding or cover.   

7.6.58. Due to the lack of records in the wider area and limited habitat available it is unlikely that reptiles 
are present within the highways boundary. Reptiles have been assessed as being of local nature 
conservation value/biodiversity importance.   

Other notable species 
7.6.59. One dead polecat or polecat ferret (Mustela putorius or Mustela putorius x furo) was recorded 

30m north of Stone-woore Road Bridge during initial site surveys. The desk study carried out by 
Staffordshire Ecological Records (SER) identified 10 records of polecat within the survey area 
over the past 10 years. Polecat is protected from killing and trapping under Schedule 6 of the 
Wildlife and Countryside Act (1981). Preferred habitats for polecat are woodland edge, farm 
buildings, field boundaries and wetlands, and polecats often use rabbit burrows (Birks 1999). 
There are limited areas of suitable habitat within the soft estate with potential to support polecat, 
such as the woodland patches. Due to the limited habitat available for polecat, this species is not 
considered further in the assessment. However, general mitigation methods and precautionary 
working methods implemented for other species groups would benefit polecat.   

7.6.60. Himalayan balsam (Impatiens glandulifera) was recorded within the soft estate in several 
locations, including significant quantities around Jacobs Ladder Bridge. Several stands of Giant 
Hogweed (Heracleum mantegazzianum) were recorded around the Cresswell Viaduct.    

7.6.61. Himalayan balsam and giant hogweed are listed under Schedule 9 of the Wildlife and 
Countryside Act, 1981 (as amended), which makes it an offence to ‘…plant or otherwise cause 
the species to grow in the wild’. This includes spreading or transferring contaminated soil from 
one area to another. 
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7.7. Sensitivity (value) of feature 
7.7.1. In line with CIEEM guidelines (CIEEM, 2016) this assessment has focused on the investigation of 

likely significant effects on features sufficiently valuable for an effect to be significant. For this 
assessment, the threshold level of value which an ecological feature needs to meet or exceed to 
be considered is local value. Table 7-3 shows the valuation of all ecological features, including 
the 10 receptors of local value or higher that have been recorded in the study area (in bold text; 
water vole and bats assumed to be present on site in the absence of detailed survey data). Only 
those valued features that are both present and likely to be affected by an impact have been 
taken through into the assessment. For example, reptiles are assessed as being of local value 
(one desk-top record), but their presence within the footprint is considered to be low/negligible. 
Furthermore in-built design associated with standard best practice construction measures and 
timing would screen out potential impacts on reptiles in the unlikely event that they were 
encountered. Therefore, only the effects on the important valued features that are likely to be 
both present and affected by the Proposed Scheme are considered in the following sections. 

Table 7-3 Summary evaluation of ecological features  

Receptor Evaluation using DMRB criteria Evaluation using CIEEM criteria 

Designated European sites 
(SACs) Very high International 

Designated sites (SSSI) High National 

Designated sites (LNRs) Medium Regional 

Non-statutory designated 
sites Low to medium Local 

Broadleaved plantation 
woodland Low Local 

Scattered trees Low Local  

Good semi-improved 
grassland 

Low Local 

Standing and running 
water Low Local 

Species rich hedgerow Low Local 

Dense and scattered scrub Negligible Less than local 

Poor semi-improved 
grassland Negligible Less than local 

Species poor hedge Negligible Less than local 

Tall ruderal Negligible Less than local 

Dry ditch Negligible Less than local 

Badger Low Local 

Bats Low Local 

Birds Low Local 

Barn owl Medium County 

Otter Medium  County  

Water vole Low Local 

GCN Low Local 

Reptiles Low Local 
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7.8. Potential effects 

Construction  
7.8.1. The following section describes the likely effects during the construction phase upon the 

ecological features (i.e. when the Proposed Scheme is being installed) and assesses if this is 
likely to result in significant effects, in the absence of mitigation. The potential impacts are 
characterised by a range of attributes as described previously in Section 7.4.12 and include the 
magnitude/size of the particular impact. The impact would then result in specific effects in the 
particular ecological feature being assessed. The CIEEM (2016) impact approach does not apply 
the matrix method whereby an arbitrary scale is applied to score the significance of the effect, but 
considers only whether the effect is significant (i.e. an effect that either supports or undermines 
biodiversity conservation objectives for important ecological features). A significant effect is one 
that is sufficiently important to require assessment and consideration so that informed decisions 
are made when permitting/consenting projects. Only significant effects require mitigation, 
however, mitigation can be multi-functional and result in benefits for all biodiversity not just the 
feature being mitigated. 

7.8.2. It is understood that the construction period is anticipated to be approximately 24 months and is 
currently programmed for completion in 2019/2020. An outline construction methodology is 
described in Chapter 2 of this ESR. 

7.8.3. Road schemes have the potential to affect ecology and nature conservation in a number of 
recognised ways, as summarised from the DMRB (Highways Agency, 1993):   

• Direct loss of wildlife habitat through land-take. 

• Severance or fragmentation of existing habitats or wildlife corridors, such as 
hedgerows. 

• Direct mortality of animals on roads during construction and operation. 

• Disruption of the local hydrology. 

• Pollution via road drainage, run-off and spray from road traffic. 

• Physical obstructions caused by road constructions. 

• Effects of road lighting.  

• Air pollution from road traffic (including construction vehicles). 

• Spray from road traffic. 

• Disturbance during construction. 

Designated sites 

7.8.4. With respect to European designated sites and Ramsar sites, a Habitat Regulation Assessment 
screening report has been completed for the Proposed Scheme (Appendix H) and concludes that 
there are no likely significant adverse effects (either alone or in-combination with other projects 
and plans) anticipated on the integrity and/or the favourable conservation status of these sites 
(this has been subject to consultation with Natural England and the outcome has been agreed). 

7.8.5. There is potential for indirect effects at a local level to Doxey and Tillington Marshes SSSI and a 
small number of non-statutory designated sites without the application of mitigation. These 
potential effects are discussed within the sections below.  

Habitat loss 

7.8.6. There is no anticipated direct habitat loss at statutory or non-statutory designated sites of nature 
conservation value during the construction phase, as all of the works are restricted to within the 
highways boundary of the soft estate and there are no pathways to these sites from the impact 
source. Any other potential temporary construction effects on statutory and non-statutory sites 
would be mitigated through best practice construction methods specified in the CEMP (refer to 
section 7.9.6 and Section 10).  
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Pollution 

7.8.7. Water pollution from construction activities is likely to have an impact on sites that are located 
close to the Proposed Scheme or have a hydrological link by drainage outfalls and ditches, 
especially those located within 50m of the Proposed Scheme: Doxey and Tillington Marshes 
SSSI and a small number of non-statutory designated sites. Other sites that may be outside of 
50m are unlikely to be exposed to construction related pollution. A pollution incident or run-off 
from the construction activities may affect the water quality of a site and could adversely affect 
qualifying features and species. Therefore, a significant negative impact at the local level is 
anticipated without the application of mitigation. Air pollution as a result of construction traffic is 
not considered to increase significantly over and above the existing situation given the application 
of mitigation as specified (refer Section 5).  

Hydrological change 

7.8.8. There are no anticipated effects on statutory and non-statutory designated sites from hydrological 
change during the construction phase of the Proposed Scheme as the volume of rainfall draining 
into adjacent habitats would not change during the construction phase, similarly no effects to 
groundwater are anticipated. 

Habitats 

Habitat loss 

7.8.9. The construction of the Proposed Scheme would result in the permanent loss of semi-natural 
terrestrial habitats (ranging from less than local value to local value) through permanent and 
temporary land-take within the soft estate and off network for potential temporary compounds and 
lay down sites. 

7.8.10. Permanent land take requirements would include, but are not limited to: ERAs, gantry installation, 
cameras and poles, signs and lighting bases and drainage channels. Temporary land take 
requirements include, but are not limited to, the installation of hidden drainage channels and 
cabling excavations and construction areas and lay down areas. For this assessment it has been 
assumed that the majority of the habitats within the soft estate would be lost on a permanent or 
temporary basis to allow for a working width of 4m minimum.  

7.8.11. The main habitats to be lost would be tall ruderal and scrub followed by plantation woodland, only 
plantation woodland is valued at the local level, but because these habitats occur in a mosaic, 
they have all been assessed. Tall ruderal and scrub and plantation woodland such as those 
found within the study area are abundant within the local and wider areas, are easily re-created 
and of low/negligible overall biodiversity value. For these reasons, the loss of such habitats is not 
considered to be significant at the site level.  

7.8.12. There would be a requirement to prune or remove a small number of trees to create clear sight 
lines for the CCTV and speed cameras. This would include trees of varying age and quality, 
although there are no over-mature or veteran trees within the soft estate. Broadleaved plantation 
woodland and scattered trees are present along the whole length of the Proposed Scheme, and 
are a common and widespread habitat that is easily recreated; therefore, the relatively small loss 
of habitat required would have no significant effect at a local level. The impact on bird species 
using these habitats has been considered separately below. 

Pollution 

7.8.13. Pollution of surface water may affect water bodies and watercourses adjacent to the Proposed 
Scheme. Pollution of water bodies is discussed and assessed in the GCN section below and 
pollution of watercourses is discussed in the otter section below. 
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Badger 

Habitat loss 

7.8.14. The construction works within the soft estate would require ground works from the hard shoulder 
rib line to an anticipated minimum distance of 4m; and in some locations the ground works would 
extend up to the highways boundary. Excavation depths would vary between 1.5m deep for 
ducting up to 10m deep for the gantry foundations. 

7.8.15. Three badger setts were recorded within the Proposed Scheme footprint that are within 15m of 
the carriageway. The construction works within the soft estate have the potential to damage or 
destroy active badger setts through habitat loss directly of the sett or close to the sett. In the 
absence of mitigation, it is expected there will be a significant negative effect at the local level. 

7.8.16. The vegetation clearance and construction works would lead to temporary and permanent loss of 
foraging habitats within the soft estate. The majority of construction works would be close to the 
hard shoulder, which is generally of low quality and degraded, and therefore, of poor suitability for 
foraging badgers, and there is sufficient suitable habitat in the wider landscape for badgers to use 
for foraging. Therefore, there no significant negative effects are anticipated on badger foraging 
activities across the construction period.  

Habitat fragmentation and severance 

7.8.17. There would be a requirement for some night works or remediation works on the underbridges 
and watercourse crossings. There would be some loss of terrestrial commuting habitat, as 
badger are nocturnal/crepuscular (i.e. most active during period after dusk and before dawn), 
when the works within the soft estate commence, and some of this work would be undertaken at 
night-time. However, there is sufficient habitat in the wider landscape for badgers to use for 
commuting. Therefore, no significant negative effects are anticipated on badger movement or 
interruption to commuting activities across the construction period. 

Direct mortality 

7.8.18. Evidence of badgers using the soft estate to disperse between setts and forage has been 
recorded during the surveys, and in the absence of mitigation badgers would continue to move 
across the soft estate during the construction period. Therefore, there is a risk of badgers 
becoming trapped in any pits, piping, chemical containers or wire mesh. As badgers are largely 
nocturnal, any night works may also lead to badgers being run-over by works vehicles. A 
significant negative effect at the local level is predicted in the absence of mitigation. 

Disturbance 

7.8.19. It is likely that the badger populations within the footprint of the Proposed Scheme are habituated 
to the current noise levels of traffic; there are three setts within 15m of the carriageway. 
Excluding any construction works that would directly impact the setts (through sett destruction), 
the construction activities would result in increased noise, vibration and light in proximity to the 
badger setts for a duration of several weeks. In the absence of mitigation this could cause a 
disturbance to individual badgers and badger clans, and a significant negative effect at local 
level. 

Bats 

Habitat loss 

7.8.20. There are existing structures located within the Proposed Scheme area that provide suitable 
roosting habitat for bats. For the purposes of this assessment, presence of bat roost(s) within all 
structures with bat roost potential has been assumed until further detailed surveys can confirm 
presence / absence or roost status of the structures. Therefore, in applying a reasonable 
precaution, it is assumed that the construction of the Proposed Scheme would result in the 
loss/disturbance of lower nature conservation status bat roosts (i.e. common and widespread) 
resulting in a significant negative effect at a local level in the absence of mitigation.  
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Habitat fragmentation and severance 

7.8.21. The Proposed Scheme would not create any new barriers to dispersal for any existing 
populations of bats within the survey area or outside of the survey area. The existing carriageway 
already has background light disturbance from the high levels of vehicles that use the network 
during the night. Any short term and temporary construction work at night is likely to be localised, 
leaving a large part of the highway that bats can continue to use for commuting and foraging; 
therefore, significant negative effects on bats are not anticipated. 

Direct mortality 

7.8.22. There are existing structures located within the Proposed Scheme area that provide suitable 
roosting habitat for bats. For the purposes of this assessment, the presence of bat roost(s) within 
the structures is assumed until further detailed surveys can confirm presence / absence or the 
roost status of the structures. Therefore, it is assumed that the construction of the Proposed 
Scheme would result in the loss of or disturbance to bat roosts and subsequently the direct 
mortality of any bats present within the structures, therefore, a significant negative effect at a 
local level is expected in the absence of mitigation. 

Disturbance 

7.8.23. There are existing structures located within the Proposed Scheme area that provide suitable 
roosting habitat for bats. For the purposes of this assessment the presence of bat roost(s) within 
the structures is assumed until further detailed surveys can confirm presence / absence or the 
roost status of the structures. Therefore, in applying a reasonable precaution, it is assumed that 
the construction of the Proposed Scheme would result in the loss of and or disturbance to lower 
nature conservation status bat roosts (i.e. common and widespread) resulting in a significant 
negative effect at a local level in the absence of mitigation. 

Breeding birds 

Habitat loss 

7.8.24. Vegetation clearance would reduce the area of foraging habitat and potential nest sites available 
to the local bird population during the breeding season. This may cause a decline in bird numbers 
in the construction area and habitat immediately adjacent to it. In the absence of mitigation, a 
significant negative effect at the site level is expected; however, due to the availability of similar 
habitat outside the construction area a significant negative effect on the local bird population is 
not anticipated. 

Direct mortality 

7.8.25. It is an offence to destroy a bird’s nest while it is in use (an active nest) or to destroy/damage 
dependent young. Direct mortality of birds during vegetation clearance including tree and scrub 
removal and earthworks is possible, particularly if these activities are undertaken during the bird 
breeding season, when adult birds may be sitting on eggs; or eggs or nestlings may be destroyed 
by vegetation clearance and construction works. In the absence of mitigation, a significant 
negative effect at the site level is expected. However, birds are highly mobile and adults will 
move out of the site following vegetation clearance or construction works.  

Disturbance 

7.8.26. Noise and vibration from construction activities would cause a localised increase in disturbance 
to breeding birds for a period of approximately 10 months. Disturbance affects different bird 
species to differing degrees, so effects are difficult to quantify and depend on a number of 
factors. However, common responses include reduced breeding success or abandonment of the 
nest site. This is likely to affect birds trying to nest on land on or adjacent to the construction area 
resulting in a significant negative effect at the site level in the absence of mitigation. However, 
due to the existing traffic noise levels and the availability of similar habitat outside the 
construction area, a significant negative effect on the local bird population is not anticipated and 
no mitigation is proposed for this effect. 
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Barn owl 

Habitat loss 

7.8.27. Vegetation clearance would reduce the area of foraging habitat available to the local barn owl 
population. This may cause a decline in bird numbers in the construction area and habitat 
immediately adjacent. A significant negative effect at the site level is expected; however, due to 
the availability of similar habitat outside the construction area, a significant negative effect on the 
local barn owl population is not anticipated. 

Direct mortality 

7.8.28. There are no known barn owl roosts or breeding sites within the soft estate. As this is an existing 
motorway it is not considered that the construction works would worsen the current effects and 
no significant effects of direct mortality are anticipated on barn owl as a result of construction.  

Disturbance 

7.8.29. Noise and vibration from construction activities would cause a localised increase in disturbance 
to barn owl for a period of approximately 10 months. The effects are difficult to quantify and 
depend on a number of factors, common responses include: reduced breeding success or 
abandonment of the nest site. However, there are no known records of barn owl roosting or 
breeding within the soft estate, Therefore, likely disturbance impacts associated with construction 
comprise displacement of barn owls from foraging habitats within or adjacent to the soft estate 
resulting in a significant negative effect at the site level. However, due to the existing traffic noise 
levels and availability of similar habitat outside the construction area, a significant negative effect 
on the local bird population is not anticipated and no mitigation is proposed for this effect. 

Otter 

Habitat loss 

7.8.30. No effect on otter holts or potential foraging habitat is anticipated during the construction of the 
Proposed Scheme due to the availability of good foraging habitat and holt creation opportunities 
in the wider landscape.    

7.8.31. The construction works at Cresswell Viaduct could cause temporary disturbance if undertaken at 
night; this may discourage otters from foraging within this section of the River Sow, however, this 
would only be a small section of available foraging habitat, as the River Sow corridor extends for 
a much greater distance beyond the extent of the highways boundary and there is sufficient 
riparian habitat in the wider landscape for otters to use for foraging. Therefore, there are no 
significant negative effects anticipated on otter foraging activities across the construction period.  

Severance or habitat fragmentation 

7.8.32. There would be a requirement for some night works or remediation works on the underbridges 
and watercourse crossings. The construction works at Cresswell Viaduct could cause temporary 
severance or fragmentation of otter habitat. However, there is sufficient riparian habitat in the 
wider landscape for otters to use during this period. Therefore, no significant negative effects are 
anticipated on otter movement or interruption to foraging and commuting activities across the 
construction period. 

Direct mortality 

7.8.33. Otters are inquisitive animals and may be attracted onto work sites during the construction phase 
to investigate new machinery or spoil heaps. Therefore, there is a risk of otters becoming trapped 
in any pits, piping, chemical containers or wire mesh. As otters are largely nocturnal, any night 
works may also lead to otter being run-over by works vehicles. In the absence of mitigation, a 
significant negative effect at the county level is predicted. 
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Pollution 

7.8.34. A pollution incident or run-off from the construction activities may affect the availability of prey in 
the short-term. A particularly severe spillage could lead to bio-accumulation of toxic contaminants 
in the prey species eaten by otters. This may cause an increase in mortality, decreased breeding 
success or abandonment of the site. As such, in the absence of mitigation, a significant negative 
effect at the county level is predicted. 

Water vole 

Habitat loss 

7.8.35. There is potential for water vole to use the ditches within the highways boundary for foraging or 
dispersal. The drainage design for the Proposed Scheme could include re-profiling and culverting 
of ditches to facilitate better attenuation during periods of high rainfall and to address priority 
outfall legacy issues. The ditches within the highways boundary are part of a larger ditch network 
in the wider area, and therefore, there is alternative habitat in the wider area for water vole to use 
for foraging. Therefore, when applying the precautionary approach, a significant negative effect at 
site level is expected, however, the availability and extent of ditch habitat in the wider area means 
that a significant effect on the local water vole population is not anticipated. 

Direct mortality 

7.8.36. There is potential for water vole to be present within ditches located in the highways boundary. 
The drainage design for the Proposed Scheme could include re-profiling and culverting of ditches 
to facilitate better attenuation during periods of high rainfall, if water vole are present within the 
ditch banks during construction works this could cause direct mortality of individuals and could 
impact the local water vole population. Therefore, in the absence of mitigation, a significant 
negative effect at local level is certain. 

Pollution 

7.8.37. Water pollution from construction activities is likely affect water courses with water vole present 
located within 50m of the Proposed Scheme; other water courses that may be used by water vole 
beyond 50m from the Proposed Scheme are unlikely to be exposed to construction related 
pollution. A pollution incident or run-off from the construction activities may affect the water 
quality in the ditches and impact breeding success or cause direct mortality of water vole. This 
can cause local extinction, particularly in areas that support low water vole populations. As such, 
in the absence of mitigation, a significant negative impact at the local level is certain.  

Great crested newts 

Habitat loss 

7.8.38. No ponds would be lost as part of the Proposed Scheme. 

7.8.39. The construction of the Proposed Scheme would result in a minimum temporary land take of a 
4m wide strip of the soft estate bordering the existing hard shoulder for the whole length of the 
Proposed Scheme. Where permanent structures are in place this would equate to a small 
permanent loss of the soft estate. One area of land has been highlighted as a potential 
compound site location. This area is known to be in proximity to confirmed GCN ponds. If 
construction was to occur in this area, this would equate to a permanent loss of terrestrial habitat 

7.8.40. There would be temporary and in some cases permanent terrestrial habitat loss within 250m of 
GCN ponds/populations. Habitats within the soft estate are a mixture of tall ruderal, scrub and 
woodland; all of which can be used by GCN for foraging, dispersal or hibernation. The habitat 
loss calculations in Table 7-4 show the temporary and permanent habitat loss by distance from 
the GCN ponds across the Proposed Scheme. Calculations are based on the worst case 
assumption that a 4m strip would be required for temporary works, a new gantry base location 
would require 60m² of permanent land take, and an ERA would require 300m² of permanent land 
take. The values do not take into account permanent land-take for signs and CCTV features, 
which would be negligible (<2 m²). The values also do not take into account potential land loss 
from site compounds, which are currently at options stage (refer to Appendix G). 
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Table 7-4 GCN approximate terrestrial habitat loss 

 Distance from GCN pond/ meta-population 

0-50m 50-100m 100-250m Total 

Temporary terrestrial habitat 
loss (m2) 920 6,420 23,680 31,020 

Permanent terrestrial habitat 
loss (m2) 

0 120 1,490 1,610 

7.8.41. There would be no significant permanent loss of terrestrial habitat immediately surrounding GCN 
populations, 0.092ha of terrestrial habitat immediately surrounding GCN populations (within 50m) 
would be damaged. A total of 0.161ha of terrestrial habitat surrounding GCN ponds within 50 to 
250m of the Proposed Scheme would be permanently lost, a total of 3.102ha of terrestrial habitat 
surrounding GCN ponds within 50 to 250m of the Proposed Scheme would be temporarily lost. 
Terrestrial habitat loss over 250m from a breeding pond is unlikely to have a significant effect on 
amphibian populations, as GCN tend to use the area within 250m of a pond most frequently 
(English Nature, 2001). The loss of terrestrial habitat (within 250m) may result in a decrease in 
population size through reduced foraging opportunities and the reduced availability of refuges 
and hibernation sites. However, this is on the basis that the habitat is being permanently lost, 
which in this instance is not the case, as the majority is temporary loss.   

7.8.42. Professional judgement has been applied to assess whether an EPSL would be required and the 
Natural England Rapid Risk Assessment template (Natural England, 2013) was also used to 
assist this determination. An EPSL is required when it is reasonably likely that there is a risk of 
contravening wildlife legislation as a result of the activity. The Rapid Risk Assessment template is 
a simple method that determines the level of risk based on the amount of aquatic and terrestrial 
habitat loss in combination with the distance from a GCN breeding pond and the likelihood of 
GCN mortality. Using the habitat loss figures given in the paragraph above in combination with 
the results from the Rapid Risk Assessment and applying professional judgement, it is concluded 
that a red or “offence highly likely” would occur without mitigation, mainly due to the predicted 
impacts on GCN from the cumulative loss of terrestrial habitat close to GCN populations. This 
indicates that a GCN EPSL would be required in advance of the construction of the Proposed 
Scheme, which would set out appropriate mitigation to meet the three Habitat Regulation tests. 
As such, in the absence of mitigation via an EPSL, a significant negative effect on GCN at a local 
level is certain. 

Habitat fragmentation and severance 

7.8.43. The Proposed Scheme would not create any new barriers to dispersal for any existing 
populations of GCN within the survey area or outside of the survey area; therefore, a significant 
negative effect on GCN movement or dispersal is not anticipated.  

Direct mortality 

7.8.44. Direct mortality of GCN using terrestrial habitat is reasonably likely to occur as a result of 
construction traffic, site clearance or if GCN get crushed and/or buried during earthworks. The 
likelihood increases with proximity to a water body and if construction work takes place from late-
summer to early spring. Immature GCN are known to spend daytime hours during the active 
season in areas with dense ground cover. GCN are also at risk from direct mortality if hibernacula 
are destroyed from late October to early March. Hibernacula include underground crevices, tree 
root systems and mammal burrows (Langton, Beckett and Foster, 2001). GCN present in any 
hibernacula destroyed during site clearance could be killed either directly or indirectly through 
exposure. This can cause local extinction, particularly in areas that support low GCN populations. 
As such, in the absence of mitigation, a significant negative impact at the local level is certain.  
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Pollution 

7.8.45. Water pollution from construction activities is likely to impact GCN ponds located within 50m of 
the Proposed Scheme; other ponds that may be used by GCN greater than 50m from the 
Proposed Scheme are unlikely to be exposed to construction related pollution. A pollution 
incident or run-off from the construction activities may affect the water quality of the ponds and 
affect breeding success or cause direct mortality of GCN. This can cause local extinction, 
particularly in areas that support low GCN populations. As such, in the absence of mitigation, a 
significant negative impact at the local level is certain.  

Hydrological change 

7.8.46. There are no anticipated effects on GCN from hydrological change during the construction phase 
of the Proposed Scheme. 

Operational effects 
7.8.47. The following section assesses the potential effects (in the absence of mitigation) during the 

operational phase of the Proposed Scheme. It is anticipated that the Proposed Scheme would be 
fully operational from 2020. 

7.8.48. The potential effects specifically arising from the operational phase of the Proposed Scheme, that 
could adversely affect the important ecological features of the area, can be summarised as 
follows: 

• Changes in hydrology (groundwater, volume and/or quality of surface water run-off, 
road salt etc.). 

• Noise and vibration levels. 

• Changes to air quality resulting from vehicular emissions (in particular, lead, zinc, 
particulates, NO2 etc.). 

• Lighting and visual disturbance. 

• Mortality from road vehicles. 

• Fragmentation and severance. 

• Accidental spillages on the road. 

Designated sites 

7.8.49. The Proposed Scheme design, including the new drainage design would  not result in a 
significant increase in the area of carriageway discharging surface water run-off into Doxey and 
Tillington Marshes SSSI (due to the limited potential for significant impacts, water was scoped out 
of further assessment at the scoping stage of the assessment).  

7.8.50. The increase in discharge volume is considered to be negligible in terms of the large catchment 
area for the SSSI, and is likely to result in improved water quality in comparison to the existing 
pollution levels, as road run-off from the carriageway would be discharged through improved 
pollution filters in the new drainage chambers. The drainage design would maintain the existing 
discharge flow rate into Doxey and Tillington Marshes SSSI. 

7.8.51. There are no adverse impacts likely to affect Doxey and Tillington Marshes SSSI or other 
statutory or non-statutory designated sites of nature conservation value. 

7.8.52. With respect to European designated sites and Ramsar sites, a Habitat Regulation Assessment 
screening report has been completed for the Proposed Scheme (Appendix H) and concludes that 
there are no likely significant adverse effects (either alone or in-combination with other projects 
and plans) anticipated on the integrity and/or the favourable conservation status of these sites 
(this has been subject to consultation with Natural England and the outcome has been agreed). 
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Habitats  

Hydrological change 

7.8.53. The increased area of paved central reserve and ERAs would result in an increase in surface 
run-off, which would be attenuated via the installation of water retention features in the verge 
beside carriageway to avoid any increase in discharge flow rate at outfalls. Therefore, there are 
no significant effects anticipated on hydrological features. 

7.8.54. The drainage strategy is described in more detail in Section 2.2. 

Air quality changes 

7.8.55. No significant changes in critical loads are expected as a result of the Proposed Scheme. The air 
quality assessment is described in more detail in Section 5. 

Pollution 

7.8.56. Spray from road vehicles, road gritting and accidental pollution events, such as road traffic 
accidents, during the operation of the Proposed Scheme, could negatively affect terrestrial 
habitat adjacent to the hard shoulder when in use as a running lane. However, this would mainly 
affect habitats in the immediate hard shoulder that would have been re-landscaped as part of the 
Proposed Scheme design, as such, no significant effect on any habitat of local or greater value is 
anticipated. 

Badger 

Habitat fragmentation and isolation 

7.8.57. The underbridges with existing commuting routes used by badgers would be retained and would 
allow continued badger movement between both sides of the motorway. Therefore, no 
fragmentation or severance effects are anticipated during the operation of the Proposed Scheme. 

Direct mortality 

7.8.58. The Proposed Scheme is within an existing major road (M6, dual carriageways, trunk roads). 
Road deaths are one of the major causes of badger mortality (Highways Agency, 2001a). Badger 
field signs have been found along the soft estate and three active setts have been recorded 
along the Proposed Scheme. The existing underbridges allow badgers to commute along 
watercourses and minor roads rather than cross the carriageway. There remains a risk that 
badger could attempt to cross the road in other locations when commuting across terrestrial land. 
The number of badger fatalities is unlikely to change during the operational phase of the 
Proposed Scheme compared to existing, and as such, no significant effects are anticipated.     

Bats 

Direct mortality 

7.8.59. During operation, there is a risk of direct mortality caused by collision with oncoming vehicles 
where the road severs flight lines. This is likely to affect small numbers of individuals, it has been 
estimated that between 1% and 5% of bats die as a result of traffic accidents (Limpens et al. 
2005). The number of bat fatalities is unlikely to change during the operational phase of the 
Proposed Scheme compared to existing, and as such, no significant effects are anticipated.     

Habitat fragmentation and severance  

7.8.60. The Proposed Scheme would not create any new barriers to dispersal for any existing 
populations of bats within or outside of the survey area; therefore, a significant negative effect on 
bats is not anticipated.  
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Disturbance 

7.8.61. The Proposed Scheme would use infra-red lighting for the CCTV cameras and additional lighting 
is expected to be introduced at the entry and exit slip roads at junctions, however, this is to be 
confirmed. It is anticipated that no extra lighting would be required for the signage; and that any 
identified bat roosts would not be subject to a change in lighting conditions, therefore, a 
significant negative effect on bats is not anticipated. 

Birds (including barn owl) 

Direct mortality 

7.8.62. Many bird species cross active roads to reach different habitat areas, and this puts them at risk of 
collision with vehicles. Bird deaths due to such collisions typically occur where woodland or scrub 
habitats are located immediately adjacent to busy roads, and the most affected species are those 
that typically fly low (e.g. members of the thrush family and game birds). The number of bird 
fatalities is unlikely to change during the operational phase of the Proposed Scheme compared to 
existing, and as such, no significant effects are anticipated.     

Lighting 

7.8.63. The Proposed Scheme would use infra-red lighting for the CCTV cameras and additional lighting 
is expected at the entry and exit slip roads at junctions, however, this is to be finalised. It is 
anticipated that minimal lighting would be required at J15; therefore, no significant negative 
effects on birds are anticipated. 

Noise 

7.8.64. The baseline noise environment in the Proposed Scheme footprint is generally dominated by 
traffic noise, and any bird species within the soft estate are likely to be habituated to the current 
noise levels. Predicted noise levels during operation of the Proposed Scheme are expected to 
show a negligible increase of up to 1.3dB(A), which is unlikely to cause disturbance to bird 
species using the habitats adjacent to the Proposed Scheme, therefore no significant negative 
effects are anticipated.     

Pollution 

7.8.65. Many of the potential operational effects on wintering birds are similar to those for breeding birds. 
In addition, de-icing salt used in the winter to keep roads ice-free can potentially result in the 
death of seed-eating birds, such as finches, which consume seeds contaminated by salt. The 
application of large amounts of de-icing salt to the road during winter and the indirect pollution of 
food resources in the adjacent habitats to the hard shoulder running lane via vehicle spray could, 
therefore, potentially result in the death of seed-eating bird species. On this basis, a significant 
negative effect at the site level is expected; however, due to the availability of similar habitat 
outside the survey area, a significant negative effect on the local bird population is not 
anticipated. 

Otter 

Habitat fragmentation and isolation 

7.8.66. The underbridges with existing commuting routes used by otters would be retained and would 
allow continued otter movement between both sides of the motorway. Therefore, no 
fragmentation or severance effects are anticipated during the operation of the Proposed Scheme. 
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Direct mortality 

7.8.67. The Proposed Scheme would be undertaken on a major road. Otter are highly susceptible to 
being killed on existing roads, with 60% of all recorded otter deaths in the UK being attributed to 
road accidents (Highways Agency, 2001b). Otter field signs have been found at two underbridges 
along the Proposed Scheme. The existing underbridges allow otters to commute along 
watercourses rather than cross the carriageway. There remains a risk that otter could attempt to 
cross the road in other locations when commuting across terrestrial land, however, the number of 
otter fatalities is unlikely to change during the operational phase of the Proposed Scheme 
compared to existing, and as such, no significant effects are anticipated.     

Pollution 

7.8.68. A pollution incident or run-off from the motorway may affect the availability of prey in the short-
term. A particularly severe pollution incident could lead to bio-accumulation of toxic contaminants 
in the prey species eaten by otters. This may increase mortality, decrease breeding success or 
result in abandonment of the site.  

7.8.69. The likelihood of a pollution event occurring would not increase during the operational phase of 
the Proposed Scheme compared to existing, as such, no significant effects are anticipated.   

Water vole 

Habitat fragmentation and severance 

7.8.70. The Proposed Scheme when operational would not create any new barriers to dispersal for any 
existing populations of water vole within or outside of the survey area; therefore, a significant 
negative effect on water vole is not anticipated.  

Pollution 

7.8.71. In the absence of appropriate protective measures, inorganic diffuse run-off from the Proposed 
Scheme could pollute water courses, adversely affecting water vole populations (if confirmed as 
being present). This is because water vole have defined and relatively small territories so are less 
resilient to environmental change. If salt used to de-ice roads in winter were to enter water 
courses used by water vole, this could have adverse effects on water vole in areas close to the 
road resulting in a significant negative effect at site level, worse than existing due to increase in 
hardstanding area, and thus increase in run-off, with the Proposed Scheme. 

Great crested newts 

Direct mortality 

7.8.72. Amphibian mortality on operational roads is most obvious during breeding migrations in the early 
spring when hundreds of individuals may be lost on a single night within a short stretch of road 
(Highways Agency, 2001c). The effect of such mortality on the population would vary according 
to a range of factors, such as the proximity of the road to the breeding site, the proportion of the 
population that crosses the road and the volume of traffic on the road (Highways Agency, 2001c). 
The Proposed Scheme would be undertaken on an existing major road (motorways, dual 
carriageways, trunk roads), which likely already acts as a significant barrier to dispersal, and 
GCN are unlikely to attempt to cross the carriageway to move between ponds. The number of 
GCN fatalities is unlikely to change during the operation of the Proposed Scheme compared to 
existing, so no significant effects are anticipated.    

Habitat fragmentation and severance 

7.8.73. The Proposed Scheme when operational would not create any new barriers to dispersal for any 
existing populations of GCN within or outside of the survey area; therefore, no significant 
negative effect on GCN is anticipated.  
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Pollution 

7.8.74. In the absence of appropriate protective measures, inorganic diffuse run-off from the Proposed 
Scheme could pollute water bodies, adversely affecting GCN populations. If salt used to de-ice 
roads in winter were to enter ponds or terrestrial habitat used by GCN, this could have adverse 
effects on GCN in areas close to the road. There is also the potential for sediment from run-off to 
block rain-seepage lines and alter the depth and size of ponds, adversely affecting resident GCN 
populations and resulting in a significant negative effect at site level, worse than existing due to 
the additional volume of run-off with the Proposed Scheme. 

7.9. Design, mitigation and enhancement measures 
7.9.1. The alternative options for the Proposed Scheme are considered in Chapter 3 of this ESR, which 

concludes that the Proposed Scheme meets the required need and there is no satisfactory 
alternative available. Therefore, the mitigation measures identified are to address the potential 
effects on ecological receptors based on the current Proposed Scheme design (as at DF3).  

7.9.2. All reasonable alternative mitigation strategies (i.e. type of mitigation, its extent or the timing) 
have been considered as part of the assessment, with particular reference to European Protected 
Species (EPS). This has identified the mitigation options that present the best options for 
maintaining/improving favourable conservation status of the particular EPS having assessed all 
reasonable alternatives and concluding that no other option has a better outcome. The three 
Habitat Regulation tests are discussed in this section of the assessment and would be addressed 
in the EPS licence application as required. 

7.9.3. Where significant effects to important ecological features have been identified, the mitigation 
hierarchy has been applied. Firstly, this involves mitigation measures to avoid or reduce impacts. 
If significant residual effects are likely to remain after these measures are implemented, 
compensatory measures would then be required either at or close (within the site) to the source 
of impact or more remote (off-site). A description of the mitigation required for each significantly 
affected feature is given below for the construction phase, and where applicable, during the 
operational phase.   

7.9.4. Best practice during construction would minimise the construction effects associated with light, 
noise and general increase in disturbance. The implementation of standard pre-mitigation, such 
as the restriction of night time working and restricted areas of access would be implemented to 
minimise disturbance effects. Further to this, standard “built-in” mitigation from other more 
advanced SM Schemes would be applied to further minimise the likelihood of significant effects. 
This would consider the treatment of stands of non-native invasive species (such as Japanese 
knotweed and giant hogweed) as part of the overall approach to construction and the 
implementation of pre-construction surveys for particularly mobile species and/or in areas where 
access has not been possible.  

7.9.5. The Environment Agency has produced a series of Pollution Prevention Guidelines (PPGs), 
which would be followed as part of standard pre-mitigation measures during construction and 
subsequently. The following PPGs are of particular relevance to aspects of the Proposed 
Scheme: 

• PPG 1 – General guide to the prevention of pollution 

• PPG 5 – Works in, near or liable to affect watercourses 

• PPG 21 – Pollution incident response planning  

• PPG 22 – Dealing with spillages on highways 

• PPG 23 – Maintenance of structures over water. 
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Construction 

Designated sites 

7.9.6. The outcome of the Habitats Regulation Assessment screening report on the European sites 
(Cannock Chase SAC) is that the design of the Proposed Scheme would have no adverse 
significant effects on Cannock Chase or any other European designated sites or Ramsar site 
either alone or in combination with other projects and plans (refer to Appendix H). Therefore, no 
additional mitigation other than application of the standard in-built mitigation PPGs and general 
measures outlined in the CEMP are proposed for the European sites. Due to the proximity of 
Doxey Marshes SSSI a specific section of the CEMP would consider the construction risks 
including surface water run-off contingency plans to remove the small risk of this impact.  
Furthermore, no additional mitigation measures, over and above those CEMP measures are 
considered necessary for the other national statutory and non-statutory designated sites. An 
outline CEMP is included in Section 10.  

Habitats 

Habitat loss 

7.9.7. The main habitat loss would be of tall ruderal and scrub, which is of low/negligible overall 
biodiversity value. For these reasons, habitat loss as a result of the Proposed Scheme is not 
considered to be significant at the site level and no mitigation for habitat loss is proposed for the 
construction phase. 

Pollution 

7.9.8. Although dust levels are not considered to result in significant effects measures would be 
employed during construction to minimise dust levels. The dust mitigation measures are 
described in Section 5. 

7.9.9. During construction, methods to control the storage, handling and disposal of potentially polluting 
substances would be implemented on site. These methods are detailed in the CEMP in Section 
10. 

Hydrological change 

7.9.10. As discussed in Section 2, the drainage design would minimise changes to local hydrology. 

Badger  

Habitat loss and direct mortality  

7.9.11. Direct mortality of badger during the construction of the Proposed Scheme would be avoided by 
good site management practices, such as correct storage of materials and equipment and 
ensuring that badger cannot get trapped in excavations. 

7.9.12. There would be a requirement for temporary and permanent exclusion of badger setts during the 
construction period; this is to avoid the risk of killing, injuring or disturbing any badgers that may 
be using setts in the hard shoulder during the construction phase. The mitigation approach would 
be subject to agreement with Natural England as part of the licence application, developed as 
part of the detailed design of the Proposed Scheme and final construction programme. This 
would ensure there is no detriment to the conservation status of local badger populations.    

Habitat fragmentation and isolation 

7.9.13. There would be a requirement for some night works or remediation works on the underbridges 
and watercourse crossings. The CEMP would set out measures to minimise disruption to 
underpasses and watercourse crossings through the use of appropriate lighting that is directed 
away from potential mammal commuting routes, and the use of temporary screening as required.  

  



Smart Motorways Programme M6 13-15 
Jacobs Atkins JV 
 

 

  
   
PCF xxx Environmental Study Report | Version 1.0 | February 2016 114
 

Bats 

Direct mortality, disturbance and habitat loss 

7.9.14. Prior to the start of construction in 2017, further pre-construction surveys (emergence and re-
entry surveys) will be carried out on structures with features suitable for roosting bats. This would 
determine the presence / absence of bat roosts and the roost status before construction. 

7.9.15. Should any roosts be present within structures that would be impacted by the Proposed Scheme; 
a Natural England EPSL would be required in order to carry out the works without causing direct 
mortality or disturbance to individual bats. This may include creating alternative roosting provision 
elsewhere, implementing precautionary working methods and careful timing of works likely to 
cause disturbance or destruction of bat roosts. 

Habitat fragmentation and severance 

7.9.16. Night work on the verge and carriageway would be localised, and would use mobile lights and 
(hooded) down beams to avoid light spill. This would limit the effect on commuting and foraging 
bats crossing the carriageway and using the habitats within the soft estate.  

Birds 

Habitat loss 

7.9.17. The habitats within the soft estate that would be removed for construction are common and 
widespread in the landscape, and would not represent a large loss of suitable habitat for breeding 
birds, therefore, no mitigation for the construction phase is planned. 

Direct mortality 

7.9.18. Vegetation clearance would be timed to avoid the breeding bird season March to August 
(inclusive). If this is not possible, a detailed breeding bird check would be required by a suitably 
qualified ecologist no more than 24 hours in advance of any vegetation removal during the 
breeding bird season. Should an active nest be found, works may need to be postponed until it 
has been confirmed that breeding is complete. Breeding bird checks are not suitable for large 
areas of dense vegetation, as they cannot always be surveyed with certainty, given this, large 
areas of vegetation requiring removal would be cleared in advance of the breeding bird season. 

Barn owl 

Habitat loss 

7.9.19. The habitats within the soft estate that would be removed as part of the construction phase are 
common and widespread in the landscape, and would not represent a large loss of suitable 
foraging habitat for barn owl, therefore, no mitigation for the construction phase is planned. 

Otter 

Direct mortality or injury (through pollution effec ts) 

7.9.20. There would be a requirement for some night works or remediation works on the underbridges 
and watercourse crossings. The CEMP will set out measures to minimise disruption to 
underpasses and watercourse crossings through the use of appropriate lighting that is directed 
away from the mammal commuting routes, and the use of temporary screening as required.  

7.9.21. Direct mortality (or injury) of otter during the construction of the Proposed Scheme would be 
avoided by good site management practices, such as correct storage of materials and equipment 
and ensuring that otter cannot get trapped in excavations. Site compounds and storage areas 
would be sited away from watercourses and ponds.  
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Water vole 

Habitat loss, direct mortality or injury (pollution  effects) 

7.9.22. If water vole are confirmed present within a ditch that would be directly impacted by the Proposed 
Scheme; a Natural England licensed trapping and translocation programme would be undertaken 
in advance of the works to avoid the risk of killing, injuring (through pollution effects) or disturbing 
water vole. The mitigation approach would be subject to agreement with Natural England as part 
of the licence application, developed as part of the detailed design of the Proposed Scheme and 
final construction programme. This would ensure there is no detriment to the conservation status 
of water vole. 

Great crested newts 

7.9.23. The overall objectives of the mitigation are to ensure that the Proposed Scheme complies with 
existing wildlife legislation and that the three Habitat Regulation tests (Conservation of Habitats 
and Species Regulations, 2010) are met as required by the Habitats Directive, and as set out 
below: 

7.9.24. Regulation 53 (2) (e) states that a derogation licence can be issued for preserving public health 
or public safety or other imperative reasons of overriding public interest including those of a 
social or economic nature and beneficial consequences of primary importance for the 
environment. Furthermore, the relevant licensing body (Natural England), must not grant a 
licence unless the following 2 tests are met: 

• Regulation 53 (9) (a): that there is no satisfactory alternative, and 

• Regulation 53 (9) (b): that the action authorised will not be detrimental to the 
maintenance of the population of the species concerned at a favourable conservation 
status in their natural range. 

7.9.25. The first test is addressed in Sections 1 and 2 of this ESR, the second test is addressed in 
Section 3 for the overall SMP, and the section below discusses GCN mitigation. The third test is 
discussed within this section of the assessment and would be addressed within the EPSL 
application.  

Habitat loss and direct mortality 

7.9.26. To avoid the risk of killing, injuring (including through pollution effects) or disturbing GCN a 
Natural England licensed trapping and translocation programme would be undertaken in advance 
of the works in areas where there is a risk of encountering GCN and this cannot be avoided 
through precautionary working or altered timing of the works. In some sections of the Proposed 
Scheme it may be possible to negate the requirement for a translocation programme through the 
timing of works and a series of reasonable avoidance measures. The mitigation approach would 
be subject to agreement with Natural England as part of the EPSL application, developed as part 
of the detailed design of the Proposed Scheme and final construction programme. This would 
ensure there is no detriment to the conservation status of GCN. 

Operation 

Designated sites 

7.9.27. No additional mitigation, other than the PPGs and general measures outlined in the CEMP would 
be required.    

Habitats 

7.9.28. No additional mitigation for habitat loss is proposed for the operational phase; however it is 
anticipated that habitat enhancements will be implemented across the Proposed Scheme as part 
of the RIS and Biodiversity Action Plan commitments. The final landscape design would 
incorporate new planting to mitigate visual effects and also meet BAP and RIS commitments. 
Outline landscape proposals include new hedgerows and tree screening, open grassland with 
wild flower mix and scattered tree planting where possible. The draft landscape proposals are 
presented in the Ecology and Landscape Mitigation Drawings.  
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Badger 

7.9.29. No additional mitigation for the operational phase is planned, other than any on-going 
maintenance and management in any areas that are subject to Natural England licences. 

Bats 

7.9.30. No additional mitigation for the operational phase would be required. 

Birds 

7.9.31. No additional mitigation for the operational phase would be required. 

Otter 

7.9.32. As discussed in Section 2, the drainage design would minimise changes to local hydrology. No 
other mitigation for the operational phase would be required.  

Water vole 

7.9.33. As discussed in Section 2, the drainage design would minimise changes to local hydrology. No 
other mitigation for the operational phase would be required.  

Great crested newts 

7.9.34. No additional mitigation for the operational phase would be required other than any on-going 
maintenance in areas that are subject to EPSL. 

7.10. Residual effects 
7.10.1. This section details the potential residual effects that remain after mitigation has been 

implemented (including the pre-mitigation/built-in mitigation and additional mitigation identified as 
being necessary as part of this assessment). This is assessed on the basis that the mitigation 
measures detailed in Section 7.9 are implemented successfully.   

7.10.2. Table 7-5 sets out the significance of the remaining effects in the opening year (when 
construction has been completed, but all mitigation measures are not yet mature) and in the 
operational year, 15 years after opening (when most of the ecology mitigation would be mature 
and species habituated to the change). 

7.10.3. It is anticipated that habitat enhancements will be implemented across the Proposed Scheme as 
part of the RIS. One component of this is the HE BAP, which sets out time bound commitments  
to effectively halt the decline of habitats and plant and animal populations on and around the 
network (Highways England, 2015). 
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Table 7-5 Ecological assessment summary table 

Ecological feature Value Potential effect 
(construction) 

Potential effect 
(operation) 

Mitigation (including “built-in”) Significance of effect 
in the opening year 
(2019/20) 

Significance of effect 
15 years after 
opening (2034/35) 

Designated sites  

Cannock Chase (SAC) International 
No likely 
significant 
effects.  

No likely 
significant 
effects. 

No additional mitigation required other than the PPGs 
and good site management practices in accordance 
with the CEMP. 

Not significant Not significant 

Doxey Marshes (SSSI) National Pollution No significant 
adverse effects. 

No additional mitigation other than the PPGs and good 
site management practices in accordance with the 
CEMP. 

Not significant Not significant 

Species  

Badger Local 

Habitat loss, 
fragmentation, 
direct mortality 
and disturbance. 

No significant 
adverse effects. 

Pre-construction surveys (including monitoring of 
setts). 
Good site management practices in accordance with 
the CEMP including method statements. 
Temporary and permanent sett exclusion. 

Not significant Not significant 

Bats Local 
Habitat loss, 
direct mortality 
and disturbance. 

Direct mortality, 
Disturbance. 

Pre-construction surveys. 
Bat EPSL and roost replacement/precautionary 
working methods in structures with confirmed bat 
roosts. 
Sensitive construction lighting in accordance with the 
CEMP. 

Not significant Not significant  

Birds Local 
Habitat loss, 
direct mortality. 

No significant 
adverse effects. 

Good site management practices in accordance with 
the CEMP. 
Timing of vegetation clearance to avoid breeding 
season (Mar-Aug) or breeding bird check within 24 
hours of work commencing. 

Not significant Not significant 

Barn owl County Habitat loss. No significant 
adverse effects. 

Good site management practices in accordance with 
the CEMP.  
No additional mitigation other than vegetation 
clearance working methods applied for all bird species. 

Not significant Not significant 

Otter County  
Direct mortality 
and pollution.  

No significant 
adverse effects. 

Good site management practices in accordance with 
the CEMP. 
Pollution control filters. 

Not significant Not significant 

Water vole Local Habitat loss, 
direct mortality 

Pollution 
Appropriate drainage design to minimise changes to 
local hydrology. Not significant Not significant 
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Ecological feature Value Potential effect 
(construction) 

Potential effect 
(operation) 

Mitigation (including “built-in”) Significance of effect 
in the opening year 
(2019/20) 

Significance of effect 
15 years after 
opening (2034/35) 

and pollution. Pollution control filters. 
Terrestrial habitat enhancement. 
Trapping / translocation programme in ditches with 
water vole present. 

GCN Local 
Habitat loss, 
pollution and 
direct mortality. 

Direct mortality, 
pollution 

Appropriate drainage design to minimise changes to 
local hydrology. 

Pollution control filters. 

Terrestrial habitat enhancement. 

Precautionary working methods and appropriately 
timed construction phases. 

GCN exclusion / trapping programme in high risk 
areas. 

Not significant Not significant 



Smart Motorways Programme M6 13-15 
Jacobs Atkins JV 
 

 

  
   
PCF xxx Environmental Study Report | Version 1.0 | February 2016 119
 

7.11. Magnitude and significance of impacts 
7.11.1. With the appropriate mitigation there would be no significant adverse effects from the Proposed 

Scheme in the first year of operation on any of the important ecological features identified. The 
effects 15 years after construction are likely to remain not significant for all important ecological 
features, with potential for positive effects to accrue as the mitigation and enhancement 
measures mature. 

7.12. Monitoring and management 
7.12.1. It is recognised that ecological conditions may change before the start of construction, and up-to-

date information will be required to facilitate implementation of the mitigation works.   

7.12.2. The specific requirements for monitoring will be determined at the detailed design stage of the 
Proposed Scheme and will be detailed in an Environmental Management and Maintenance Plan 
or similar. This would include the means of recording the monitoring data. The long term 
maintenance, monitoring and management programme within the soft estate is likely to follow the 
existing maintenance regime and procedures set out by Highways England. Monitoring and 
management that is specific to ecological features identified in this assessment as requiring 
mitigation or those features that could be enhanced would be subject to review, depending on the 
findings of pre-construction surveys.  

Pre-construction surveys 
7.12.3. The limitations to surveys due to land access constraints in certain areas was not considered 

significant for the purposes of the impact assessment, however, these limitations are considered 
significant for the construction stage. As such, areas of the Proposed Scheme footprint and ZoI 
for important ecological features that have not been surveyed and that could present a 
reasonable construction risk would be surveyed in 2016. This would refine the requirement for 
additional species specific surveys.  

7.12.4. Natural England development licences for badger, bats, water vole and GCN require up to date 
survey data for the licence application; repeat surveys of ponds and habitats directly affected by 
the Proposed Scheme are likely to be required to inform the licence applications. However, this 
depends upon the timing of the licence applications and confirmation of the construction start 
date. 

7.12.5. As non-native invasive plants are located along water courses and bridge structures, a pre-
construction survey to re-assess status (spatial extent and risk of further spread) would be 
completed to check presence within the ZoI of each species relevant to the particular impact. For 
habitat loss impacts in areas of Japanese knotweed, this would extend up to 7m from the visible 
stands. 

Monitoring 
7.12.6. GCN population monitoring may be required post-development to inform the success of the 

Proposed Scheme mitigation and to inform management and remedial operations as a condition 
of an EPSL licence. The survey effort and number of ponds subjected to surveys would be 
agreed with Natural England as part of the licence application. Similar monitoring programmes 
may be required for bats if they are found to be roosting within the study area. 

7.12.7. Monitoring of any artificial badger setts would be required post-development to inform the 
success of the mitigation. This would be a requirement of the Natural England development 
licence and would be required for a minimum of two years (English Nature, 2004). 

7.13. Summary 
7.13.1. There would be no significant adverse effects to statutory or non-statutory designated sites as a 

result of the Proposed Scheme. 

7.13.2. There would be no significant adverse effects to habitats as a result of the Proposed Scheme.  
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7.13.3. The effects of habitat loss and direct mortality on badger during the construction phase would be 
mitigated by temporary and permanent sett exclusions within the soft estate, resulting in no 
significant residual effects. 

7.13.4. There would be no significant adverse effects to bats as a result of the Proposed Scheme.  

7.13.5. No significant effects to birds are anticipated as a result of the Proposed Scheme. Direct mortality 
of birds would be avoided through careful timing of vegetation clearance.  

7.13.6. There would be no significant adverse effects to otters as a result of the Proposed Scheme.  

7.13.7. The effects of habitat loss and direct mortality on water vole would be mitigated by the 
enhancement of terrestrial habitats and translocation of water vole from construction areas, as 
necessary. There would be no significant adverse effects to water vole as a result of the 
Proposed Scheme.  

7.13.8. The effects of habitat loss and direct mortality on GCN would be mitigated through the 
enhancement of terrestrial habitats and exclusion of GCN from construction areas. There would 
be no significant adverse effects to GCN as a result of the Proposed Scheme. 

7.13.9. No other significant adverse impacts or significant residual effects are anticipated on other 
important ecological features meeting the threshold of value for the Proposed Scheme. 

7.13.10. There are considerable opportunities for ecological enhancement as part of the Proposed 
Scheme and these would be developed in 2016 as the detailed design is finalised. Approaches to 
enhancing habitat should be drawn from the Highways England Biodiversity Action plan to protect 
and increase biodiversity (HE, June 2015). These measures are likely to include: 

• improving areas termed “rectification areas” in the Scoping Report 

• improving the management of the habitats in the soft estate 

• enhancing breeding bird and roosting bat opportunities 

• improving existing soft estate habitats to increase species biodiversity and habitat 
connectivity and resilience.  
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8. Landscape and cultural heritage– 
visual amenity and setting 

8.1. Introduction 
8.1.1. This section considers the effect on the visual amenity of potentially affected visual receptors, 

including the setting of identified cultural features, due to the Proposed Scheme. 

8.1.2. The Scoping Report concluded that effects on landscape character would be limited to within the 
highway boundary and as a result these have been scoped out of the assessment (see Section 
4). 

8.1.3. The Scoping Report also concluded that impacts on cultural assets and archaeological remains 
during construction would be unlikely to have significant adverse effects, therefore, only impacts 
on the setting of cultural features during operation are considered for this assessment. As the 
setting of cultural features is very closely linked to visual impact, to avoid repetition of information 
within this report, the setting of cultural features has been considered within this section with 
specific references made where appropriate. 

8.1.4. In accordance with DMRB guidance, the predicted effects that could arise in terms of visual 
amenity during construction, operation year one in Winter and the design year 15 in Summer 
have been identified. As noted above, impacts on the setting of cultural features have only been 
assessed during operation.  

8.1.5. The proposed mitigation measures have been developed in collaboration with the other 
disciplines, combining the overall environmental objectives to achieve an integrated and 
appropriate landscape treatment proposal based on the Proposed Scheme design as agreed at 
DF3. 

8.2. Study area 
8.2.1. Initial analysis of visibility within the surrounding landscape established a preliminary study area 

of 2km. However, due to the nature of the Proposed Scheme it is considered likely that impacts 
would rarely be noticeable beyond 500m, therefore, the assessment has focussed on features 
within approximately 500m of the Proposed Scheme. 

8.3. Methodology 

Approach 
8.3.1. The visual impact assessment has generally been undertaken in accordance with DMRB and 

IAN135/10 for simple assessments, accounting for advice in IAN125/15. Guidance provided in 
the Landscape Institute’s Guidelines for Landscape and Visual Impact Assessment (GLVIA3) has 
also been accounted for, professional judgement applied and the methodology varied to ensure a 
proportionate and considered assessment relevant to the Proposed Scheme. The variances 
applied to the methodology have been noted below. The identification of heritage assets for 
assessment has been informed by the recommendations of the Scoping Report and findings of 
the visual assessment. Impacts on the setting of heritage assets have been assessed with 
reference to the guidance provided in The Setting of Heritage Assets (Historic England 2015). 

Data collection 
8.3.2. Baseline information on the study area has been sourced from: 

• Ordnance Survey – 1:50,000 and 1:25,000 scale maps 

• MAGIC government geographic information site 

• Google Earth and Street View 
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• National Heritage List for information on nationally designated heritage assets 
(scheduled monuments, listed buildings and registered parks and gardens, RPG)  

• information on conservation areas and locally listed buildings from Stafford Borough 
Council and Staffordshire County Council 

• Draft Scoping Report (Rev 1), AECOM on behalf of Highways England, June 2015 

• Landscape and Visual Baseline Surveys (Rev 2), AECOM on behalf of Highways 
England, June 2015 

• a site visit undertaken on 14/10/15. 

Visual receptors 
8.3.3. Zone of theoretical visibility (ZTV) plans were produced as part of the Scoping Report to define 

the area within which the Proposed Scheme (at DF1) might theoretically be visible. The ZTV is 
based on topography, built form and significant stands of vegetation, and identifies where the 
tallest elements of the DF1 scheme would potentially be visible. The ZTV generated for DF1 
accounted for potential lighting columns of 12m height along the length of the Proposed Scheme. 
It should be noted, however, that for the Proposed Scheme at DF3, new lighting columns are only 
proposed at J15, therefore, the ZTV cannot be relied upon, as the majority of proposed new 
features would be approximately 9m tall, most likely resulting in a smaller ZTV. For the 
assessment, the Scoping Report ZTV has been used as a guide, backed up by professional 
judgement and a site visit. The Scoping Report ZTV figures are presented on Figure 8-1 in 
Volume 2. Heritage and landscape constraints are shown on Figure 8-2 in Volume 2. 

8.3.4. The Scoping Report identified and scoped an initial list of landscape and heritage visual 
receptors potentially affected by the Proposed Scheme. Further investigation of the scoped in 
receptors has been undertaken as part of the initial desktop assessment. During this process, 
where it has been identified that there is not expected to be any change to the view due to 
topography or dense intervening vegetation, no further assessment has been undertaken. These 
receptors are listed in Table 8-1 and shown on Figure 8-3 in Volume 2. 

Table 8-1 Scoping for landscape and heritage featur es 

Feature Scoped status Assessment task Initial assessment 

PROW In Review potential for significant 
adverse effect from Proposed 
Scheme on PROW. 

Potential for impacts. 
Keep in assessment. 

Settlements 

Stafford In Assess effects on urban edge 
of the Proposed Scheme and 
the potential for mitigation. 

Potential for impacts. 
Keep in assessment. 

Stone In Assess effects on urban edge 
of the Proposed Scheme and 
the potential for mitigation. 

Topography prevents majority 
of views. Any glimpse would be 
long distance and a change in 
view is unlikely to be 
discernible. 
 
No further assessment. 

Stoke-on-Trent In Assess effects on urban edge 
of the Proposed Scheme and 
the potential for mitigation. 

Topography and intervening 
buildings prevent majority of 
views. Possible impacts from 
lighting at J15 for limited 
number of properties at night, 
but any glimpse would be long 
distance and a change in view 
is unlikely to be discernible. 
 
No further assessment. 

Scheduled monuments 

Hyde Lea moated 
site and fish pond 

Out N/A N/A 
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Feature Scoped status Assessment task Initial assessment 

Moated site and 
ancillary enclosure 

Out N/A N/A 

Stafford Castle and 
associated 
medieval 
settlement 

In Confirm foliage prevents views 
of proposed gantries. Where 
not assess potential delivery 
and effectiveness of additional 
tree and shrub planting. 

Desktop study suggests that 
topography and foliage would 
effectively screen and no 
change would be discernible 
should there be any view. 
However, due to sensitive 
nature of site a winter site visit 
was considered appropriate. 
Keep in assessment 

Bowl Barrow north 
of Hargreaves 
Wood 

Out N/A N/A 

Listed buildings 

Butterton Grange 
Farmhouse 

Out N/A N/A 

Church of St Mary Out N/A N/A 

Conservation areas 

Burton Manor In Confirm intervening landscape 
prevents views of elevated 
section of motorway and 
proposed gantries. 

ZTV in scoping report indicated 
that the tallest elements 
(lighting columns) would not be 
visible due to topography. 
Desktop study confirmed that 
the conservation area is 
unlikely to experience a 
noticeable change in view. 
No further assessment 

Hanchurch In Confirm intervening landscape 
prevents views of proposed 
gantries and assess potential 
for setting impact during the 
winter. 

Potential for impact. 
Keep in assessment 

Staffordshire and 
Worcestershire 
Canal 

In Confirm intervening landscape 
prevents views of proposed 
gantries and assess potential 
for setting impact during the 
winter. 

Some potential for impact. 
Keep in assessment 

Swynnerton In  Confirm intervening landscape 
prevents views of proposed 
gantries and assess potential 
for setting impact during the 
winter. 

Topography prevents majority 
of views. Any glimpse would be 
long distance and a change in 
view is unlikely to be 
discernible. 
No further assessment. 

Trentham In Confirm intervening landscape 
prevents views of proposed 
gantries and assess potential 
for setting Impact during the 
winter. 

Potential for impact. 
Keep in assessment 

RPG 

Grade II* Trentham 
Gardens 

In Confirm intervening landscape 
prevents views of proposed 
gantries and assess potential 
for setting impact during the 
winter months 

Potential for impact. 
Keep in assessment 

8.3.5. Where appropriate, visual receptors have been considered as representative groups, particularly 
for PROW and roads. However, due to the proximity of a number of isolated residential properties 
to the site, these properties have been considered individually. 
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8.3.6. Impacts on the setting of cultural heritage assets have used the same identified visual receptor 
reference, but are set out in a separate table for clarity. 

Perception of the Proposed Scheme in the landscape  
8.3.7. Developments introducing new features into the landscape are likely to be viewed by some as 

being out of character, especially in a rural setting, but landscapes have evolved over time to 
adopt to new beneficial infrastructure. Smart motorway gantries are relatively new features within 
the British landscape, and comprise an additional vertical element to motorway corridors, 
alongside bridges and signs. Motorways, railways and electricity pylons were once alien 
elements, but the nation benefits from them and they are now part of the British landscape. 

8.3.8. It is not straightforward to predict how the Proposed Scheme would be perceived by people. As a 
precautionary principle it is assumed in this assessment that, if visible, new features would be 
regarded as an unwelcome feature giving rise to adverse rather than beneficial visual effects. In 
reality, however, certain aspects of the development, such as drainage features, hedgerows and 
tree planting, can provide beneficial effects, particularly if they are elegant in design, enhance 
landscape or townscape character or offer benefits to wildlife. 

8.3.9. Motorway corridors are often heavily vegetated on their boundaries with restricted views into and 
out of the motorway. Views from outside of the corridor are often fleeting. Where there are 
sensitive visual receptors close to the motorway corridor, vegetative screening and noise barriers 
would be proposed, where possible. 

Method for assessment 
8.3.10. Detailed descriptions of criteria used in the assessment of sensitivity and magnitude of change 

are set out within the following sections. However, in summary, in accordance with IAN 135/10, 
for each identified receptor the baseline (existing view) is described and its sensitivity to changes 
in view (high, moderate, low) ascertained based on Table 1 from IAN135/10 Annex 2.  

8.3.11. For each receptor, the changes arising from the proposed development, including mitigation 
measures incorporated as part of the design, are then described and quantified to give a 
magnitude of change (major, moderate, minor, negligible and no change) based on Table 2 in 
IAN 135/10 Annex 2. Impacts may be considered adverse or beneficial. 

8.3.12. Finally, using the matrix in Table 3 IAN135/10 Annex 2, which combines sensitivity and 
magnitude of change, the significance of effect (very large – neutral) is judged. 

8.3.13. As with impact, effects may be adverse or beneficial. Professional judgement is used throughout 
and where it is considered that a receptor’s sensitivity or significance of effect may differ from that 
suggested by IAN 125/10 this is clearly described within the assessment.  

8.3.14. For the purpose of this assessment, any effect considered to have a level of moderate or greater 
is considered to be significant.  

8.3.15. For ease of reference, the baseline view and impact assessment for the identified receptors have 
been described together within the assessment table in Appendix I. 

8.3.16. A summary of the general baseline views, typical impacts and resulting significance of effect are 
noted within the following sections. 

8.3.17. A similar process has been followed to assess the predicted impact on the setting of cultural 
heritage assets, with the relevant tables (6.1, 6.3, 7.1, 7.3, 5.1 and 6.4) from DMRB Volume II 
section 3 Part 2 HA208/07 being referenced. 

8.4. Baseline conditions 
8.4.1. Impacts on landscape character have been scoped out of this assessment, however, to 

understand the context of visual impacts, the general local landscape character together with 
other relevant baseline visual and cultural constraints are described briefly below. Figure 8-1 in 
Volume 2 presents the visual and cultural baseline and constraints described. 
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The site 
8.4.2. The existing motorway corridor (the site) is generally low-lying relative to the undulating landform 

within the study area. The motorway comprises of three lanes with a hard shoulder in each 
direction, divided by a central reserve. The route is mainly in cutting, but also varies between at 
grade and on embankment. There are numerous existing infrastructure elements, including 
gantries and signage, along the length of the route, with lighting columns on local roads at each 
junction. There are 19 road and footbridges that cross over the motorway, whilst the motorway 
bridges 14 other roads and footpaths plus three rail lines. 

Landscape 
8.4.3. Between J13 and J15, the M6 passes through predominantly mixed use farmland with well-

defined hedgerow field boundaries and gently undulating landform with pronounced occasional 
highpoints.  

8.4.4. North of J13, the M6 passes very close to the south-eastern edge of Stafford with properties 
adjacent to the motorway boundary; whilst south of J15 it passes along the edge of Trentham 
Gardens, (a large RPG), where there are dense woodland landscapes and a steep sandstone 
ridge. In contrast, as the motorway heads north from Stafford it passes across the open flat 
landscape of the Doxey Marshes. The motorway itself is most often set within cutting with 
boundary vegetation consisting of hedgerow or mature trees and scrub. 

Settlements 
8.4.5. Stafford and the edge of Stoke-On-Trent form the largest settlements at either end of the study 

area, with the old market towns of Stone and Walton in between. The rest of the study area 
contains a small number of villages or hamlets, including Coppenhall/Hyde Lea, Derrington, 
Great Bridgeford, Whitgreave, Beech and Hanchurch. There are also several isolated properties 
and farmsteads interspersed across the landscape. 

8.4.6. To the north and south of Stafford are business parks and distribution centres. 

Designations 
8.4.7. The study area does not contain any landscape designations, apart from the Grade II* listed RPG 

Trentham Gardens. 

8.4.8. The RPG is part of the wider Trentham Estate, which is designated as a conservation area. Other 
conservation areas in the study area include Hanchurch, the Staffordshire and Worcestershire 
Canal, Swynnerton and Butterton, although, as noted earlier, these latter two have been scoped 
out of the assessment. 

8.4.9. There are numerous listed buildings within the study area. The locations of these are shown on 
Figures 8-1 and 8-2 in Volume 2; however, as noted earlier, it is considered that there is no 
potential for impact on these assets and they have been scoped out of the assessment. 

PROW and transport routes 
8.4.10. There are several PROW within the study area that cross or run very close to the M6, including 

four long distance routes (Way of the Millennium, Stone Circle Challenge, Two Saints Way and 
Staffordshire and Worcestershire Canal Walk). There are 11 under or over footbridges providing 
access across the motorway.  

8.4.11. There are also several local roads passing adjacent to or across the M6, with 22 under or over 
bridges accommodating them. 

8.4.12. The motorway also crosses over three railway lines. 

Visual receptors 
8.4.13. As noted above, an initial list of landscape and heritage visual receptors identified by the Scoping 

Report has been assessed, together with views for isolated individual properties along the route 
and general views for groups of properties from surrounding settlements.  
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8.4.14. Not all of the local PROW and roads have been fully surveyed on site, however, professional 
judgement has been combined with targeted site visits to inform the assessment. As the visual 
impact along each PROW in the study area is considered to generally be similar, the local PROW 
have been described and assessed as one group receptor, with the more sensitive long distance 
routes considered as another group. A general overview has been described with locations of the 
most noticeable impacts highlighted. Similarly, roads within the study area have also been 
considered as a group receptor. 

8.4.15. A total of 25 visual receptors have been identified. As noted above, these are views from isolated 
properties and specific cultural features, representative views for properties within settlements 
and general views for PROW and roads. 

8.4.16. Figure 8-2 in Volume 2 presents the location of the identified receptors and Appendix I contains 
an assessment table describing in more detail the existing view from each receptor together with 
an assessment of the predicted visual effects of the Proposed Scheme. 

8.4.17. Four of these visual receptors (VR2, VR12, VR21 and VR22) are also heritage assets and have 
had an additional assessment undertaken with regard to potential impacts on setting. Baseline 
information about these assets are provided within Appendix I. 

8.5. Sensitivity and value of resource 
8.5.1. Visual receptors are considered as people in certain locations whose existing views could 

potentially be affected by the Proposed Scheme. The sensitivity of a receptor takes account of 
the likelihood that the viewer is focused on the view. 

8.5.2. The sensitivity of the visual receptors within the study area is set out in Table 8-2, which is based 
on Table 1 from IAN135/10. 

Table 8-2 Visual sensitivity and typical descriptio ns 

Sensitivity Typical description and typical examples 

High Residential properties. 

Users of long distance PROW and other recreational trails (e.g. national trails, 
footpaths, bridleways). 

Users of recreational facilities where the purpose of that recreation is enjoyment of 
the countryside (e.g. Country Parks, National Trust or other access land). 

Moderate Outdoor workers. 

Users of local PROW 

Users of scenic roads, railways or waterways or users of designated tourist routes. 

Schools and other institutional buildings and their outdoor areas. 

Low Indoor workers. 

Users of main roads (e.g. trunk roads) or passengers in public transport on main 
arterial routes. 

Users of recreational facilities where the purpose of that recreation is not related to 
the view (e.g. sports facilities). 

8.5.3. The sensitivity of the identified visual receptors are noted within the assessment table in 
Appendix I. 

8.5.4. In terms of cultural heritage assets, the value of the resource has been assessed using 
professional judgement informed by the guidance provided in DMRB Volume II section 3 Part 2 
(HA208/07) and is described in the heritage assessment table within Appendix I. 

8.6. Limitations 
8.6.1. Views have been assessed using google earth and targeted field work, visiting only publically 

accessible vantage points. Private visual receptors have been assessed using a publically 
accessible, representative location from a relevant similar viewpoint close to the receptor. All site 
assessment work has been undertaken at ground level and on foot. 
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8.6.2. The site survey work was undertaken in autumn months, at a time when the deciduous trees 
were losing leaves. Ideally the visit should be undertaken in winter when views are at their most 
open and allow for the worst case scenario in terms of visibility, but this has been accounted for 
in the assessment. Views towards the site are predicted to be significantly more limited during 
summer months when any intervening vegetation is in full leaf.  

8.6.3. A tree survey has not been undertaken, therefore, the locations of trees that could potentially be 
saved on the edge of vegetation clearance areas would be more accurately identified once the 
works areas are marked out or through site consultation with an engineer to physically show the 
line of the works extents. This way an arboriculturist can determine whether trees outside of the 
works footprint can be retained or require felling due to the threat of wind throw or because of 
tree root severance. 

8.6.4. The location of construction compounds have not been confirmed, however, two potential 
locations have been identified and potential impacts of these on identified receptors has been 
highlighted within a separate section. 

8.6.5. The assessment of and potential impacts on identified heritage assets has been undertaken 
using desktop resources and the findings of the site survey undertaken for the visual amenity 
assessment. 

8.7. Design, mitigation and enhancement measures 
8.7.1. Due to operational requirements, the design of gantries and new infrastructure follows set 

parameters relating to their scale, mass and form. With reference to DMRB Volume 10, the 
following design measures have been incorporated into the Proposed Scheme design, where 
possible: 

• soft landscape earthwork solutions for retaining options have been prioritised, with 
existing areas of hard standing used for the ERAs 

• reuse of existing plinths for the new MS3s and MS4s 

• construction techniques, such as sheet pile cut, would be used to limit the working 
areas and the Proposed Scheme would include requirements to work adjacent to the 
boundaries and existing vegetation 

• tool box talks would be held with regard to working in proximity to vegetation 

• construction exclusion zones would be delineated on site 

• non-reflective finishes would be used.  

Design mitigation 
8.7.2. As part of the design process, potential visually sensitive areas were identified where vegetation 

removal should be kept to an absolute minimum of 2.5m from edge of carriageway, plus small 
areas required for access to replace/install improved/new noise barriers. Where feasible, 
proposed gantries were also relocated to prevent potentially significant effects. A record of these 
design decisions is documented in Section 3.  

Residual mitigation 
8.7.3. Where screening vegetation could not be retained and where gantry locations could not be 

moved due to the technical and safety requirements of the Proposed Scheme, proposed 
mitigation measures include providing replacement planting to ensure that screening value would 
be reinstated as the new vegetation matures. 

8.7.4. Areas of off-site planting are also proposed, subject to a Section 253 agreement with landowners, 
to provide screening where motorway boundary vegetation is not feasible or would not 
necessarily provide sufficient screening. These areas are indicated on the landscape and ecology 
layout plans and although not essential mitigation elements, they would help to mitigate the 
impact of the Proposed Scheme whilst also greatly enhancing the existing visual amenity. 
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8.7.5. Allproposed vegetation would be native and locally sourced where possible and of a similar 
species to that removed, but may include additional or alternative species where considered 
appropriate. Evergreen species may also be included in certain locations where appropriate to 
retain screening value through winter. 

Enhancement measures 
8.7.6. The SMP aims to improve and enhance both the motorway driving experience and the integration 

of the motorway into the landscape and views. As part of the Landscape and Visual Baseline 
Surveys (AECOM, 2015), areas along the motorway corridor were identified where the existing 
Highways England Environmental Objectives are not being met and where the Government’s 
Road Investment Strategy Objectives and Natural England’s Statements of Environmental 
Opportunity could be implemented.  

8.7.7. Many of these objectives have been met through the design and residual mitigation measures, 
however, where possible, further measures to help meet these objectives have been integrated 
into the landscape design proposals. Again these are indicated on the landscape and ecology 
layout plans. 

8.8. Magnitude of impacts 
8.8.1. The predicted impact on views for visual receptors is described as the change in view. Such 

changes have been considered during construction, operational Year One in winter and 
operational Year 15 in summer. 

8.8.2. Impacts on the setting of heritage assets relate to how changes to setting affect the value of the 
heritage asset. These have been assessed in accordance with the methodology provided in 
DMRB Volume II section 3 Part 2 (HA208/07). 

Construction activity impacts 
8.8.3. Construction works would be undertaken during the day (e.g. piling and clearance) and at night 

(implementing gantries via cranes and road closures). This assessment assumes a worst case 
scenario whereby cranes may be visible during the day. 

8.8.4. The likely temporary impacts during the construction phase would be from the following activities: 

• traffic measures 

• localised vegetation clearance 

• localised excavation for ducts 

• machinery required for the removal of existing MS3 signage and replacement with 
MS4s and gantries 

• construction of new plinths for gantries 

• resurfacing relating to the road camber and the ERAs 

• machinery required to install new lighting 

• removal of existing noise barriers. 

Operational activity impacts  
8.8.5. The likely impacts during the operational phase would be associated with the following activities 

and features: 

• vehicles in all lanes 

• localised reduction in vegetation 

• new infrastructure, such as plinths, gantries and ERAs 

• new lighting around and on approach to junctions  

• localised new or replacement of existing noise barriers 
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• new planting – particularly as it matures and provides more screening. 

8.8.6. The visual magnitude of change in view for receptors due to the above construction and 
operation activities and features is described in detail in the Assessment Table in Appendix I and 
discussed in the summary of impacts in Section 8.10. 

8.8.7. The magnitude for visual receptors has been judged using the definitions provided in IAN135/10 
as outlined in Table 8-3. 

Table 8-3 Visual magnitude of change (from IAN 135/ 10 Table 2) 

Magnitude of change Typical description 

Major The project, or a part of it, would become the dominant feature or focal 
point of the view. 

Moderate The project, or a part of it, would form a noticeable feature or element of the 
view that is readily apparent to the receptor. 

Minor The project, or a part of it, would be perceptible but not alter the overall 
balance of features and elements that comprise the existing view. 

Negligible Only a very small part of the project would be discernible, or it is at such a 
distance that it would form a barely noticeable feature or element of the 
view. 

No change No part of the project, or work or activity associated with it, is discernible. 

8.8.8. The magnitude for cultural features have been judged using definition provided in DMRB Vol 11 
Section 3 Part 2 HA208/07 as outlined in Table 8-4. 

Table 8-4 Setting of cultural features magnitude of  change (excerpt from DMRB 11.3.2 
Table 6.3) 

Magnitude of change Typical description 

Major Comprehensive changes to the setting. 

Moderate Changes to the setting of an historic building, such that it is significantly 
modified. 

Minor Changes to the setting of an historic building, such that it is noticeably 
modified. 

Negligible Slight changes to the setting of an historic building that hardly affect it. 

No change No change to setting. 

8.9. Significant effects 
8.9.1. Judgement of the significance of effects is based on the significance matrix in IAN135/10 Table 3, 

which combines the sensitivity of the visual receptor with the magnitude of change due to the 
project, as indicated in Table 8-5. 

Table 8-5 Landscape/visual significance criteria 

Landscape/ 
visual 
sensitivity 

Magnitude of impact 

No change Negligible Minor Moderate Major 

High  Neutral  Slight Slight/moderate Moderate/large Large/very large 

Moderate  Neutral  Neutral/slight Slight Moderate Moderate/large 

Low  Neutral  Neutral/slight Neutral/slight Slight Slight/moderate 

8.9.2. Significance of effects is assessed using the following visual descriptors of significance 
categories shown in Table 8-6 again taken from IAN135/10.  
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Table 8-6 Significance of effects 

Significance Typical descriptor of effects 

Very large beneficial The project would create an iconic new feature that would greatly 
enhance the view. 

Large beneficial The project would lead to a major improvement in a view from a highly 
sensitive receptor. 

Moderate beneficial The project would cause obvious improvement to a view from a 
moderately sensitive receptor, or perceptible improvement to a view from 
a more sensitive receptor. 

Slight beneficial The project would cause limited improvement to a view from a receptor 
of medium sensitivity, or would cause greater improvement to a view 
from a receptor of low sensitivity. 

Neutral No perceptible change in the view. 

Slight adverse The project would cause limited deterioration to a view from a receptor of 
medium sensitivity, or cause greater deterioration to a view from a 
receptor of low sensitivity. 

Moderate adverse The project would cause obvious deterioration to a view from a 
moderately sensitive receptor, or perceptible damage to a view from a 
more sensitive receptor. 

Large adverse The project would cause major deterioration to a view from a highly 
sensitive receptor, and would constitute a major discordant element in 
the view. 

8.9.3. Assessment of significance of impacts on heritage assets follows a similar matrix-based 
approach, and has been undertaken in accordance with the guidance provided in DMRB Volume 
II section 3 Part 2 (HA208/07) and Table 6.4 contained within. 

8.10. Summary of impacts and effects 
8.10.1. Full assessment findings are detailed in the Assessment Table in Appendix I with typical impacts 

and effects and highlighted receptors outlined below. The assessment should be read in 
conjunction with supporting figures as provided in the relevant appendices.  

Construction phase impacts and effects 
8.10.2. The motorway is generally well screened as it is generally in cutting or bounded by dense 

vegetation. Beyond this the local topography and landscape vegetation also restrict views. Where 
the motorway is visible it is often seen either through fleeting glimpses or within a wider context 
encompassing other manmade features, such as pylons, railways, wind turbines or buildings. 

8.10.3. The main impacts during construction would be due to the removal of boundary vegetation and 
the resulting openness of the motorway along some sections and visibility of construction 
activities. 

8.10.4. The majority of receptors (17 receptors) have been considered to potentially experience a 
moderate or minor adverse magnitude of change resulting most often (11 receptors) in a slight 
adverse (rather than moderate) effect due to the opening up of the motorway and visual intrusion 
of construction activities. 

8.10.5. The worst affected receptors experiencing major impacts and/or large adverse effects are likely 
to be VR3, VR4 and VR16, which are residential properties close to the motorway where existing 
vegetation cannot be retained; VR22 properties on the edge of Hanchurch, where again some 
screening vegetation would need to be removed and there is the added impact of lighting 
columns; and Burton Bank foot bridge (part of VR23), which would be demolished before being 
rebuilt. There are also expected to be moderate adverse effects for five other receptors, due to 
the removal of vegetation and consequent visual intrusion of construction activities for properties 
adjacent to the motorway. 

8.10.6. Although these effects may individually be considered significant it should be noted that this 
effect is temporary, over the duration of the works only. 
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Operational phase year 1 impacts and effects 
8.10.7. On completion of the works, impacts would generally be reduced due to the removal of intrusive 

construction vehicles and activities. Where installation of new noise barriers is proposed, the 
barriers would have a secondary screening effect. Replacement planting would have limited 
impact initially due to small planting sizes.  

8.10.8. The majority of receptors (21 receptors) have been considered to potentially experience a minor 
or negligible adverse impact resulting most often (18 receptors) in a slight adverse effect due to 
the opening up of the motorway and consequent increase in visibility of traffic and new 
infrastructure.  

8.10.9. The worst affected receptors experiencing moderate adverse effects are again likely to be VR3, 
VR4, VR16 and VR22 where new gantries and other features may still be visible due to loss of 
screening vegetation. 

8.10.10. Although these effects may individually be considered significant, they are judged for only four 
receptors and overall the visual impact of the Proposed Scheme is not considered to be 
significant. 

Operational phase year 15 impacts and effects 
8.10.11. At year 15 the proposed mitigation and enhancement planting would have matured to greatly 

improve screening and integrate the motorway further into the landscape. Due to additional 
planting that would infill existing gaps it is considered that some receptors (9 receptors) may 
experience beneficial impacts resulting in either neutral or slight beneficial effects. This is most 
evident for receptor VR1, which currently has very open views of the motorway. 

8.10.12. The worst affected receptors, experiencing minor adverse impacts are likely to be VR4 where 
new gantry features may still be glimpsed in close view, or for VR22 where new lighting columns 
would remain visible over replacement vegetation. 

8.10.13. In terms of impacts on the setting of cultural features, the Proposed Scheme is not considered to 
significantly increase intrusion on the setting of the assets and all four assets were assessed with 
negligible adverse impacts at year 15, resulting in neutral or slight adverse effects. More detailed 
discussion is set out within the assessment table in Appendix I. 

8.10.14. None of the assessed effects in terms of visual amenity and impacts on the setting of cultural 
heritage assets are considered to be significant. 

Construction compound additional effects 
8.10.15. As noted above, the locations of the construction compounds have not been confirmed at the 

time of writing. However, two potential locations have been suggested; one using the Doxey 
depot land north of Aston Bank bridge and one using land to the south-west of J14 off Creswell 
Grove. 

8.10.16. As either area is expected to be returned as close as possible to its existing condition, potential 
impacts are only considered during construction. 

8.10.17. The Doxey depot site is currently used by Highway England maintenance. It is well contained and 
not generally overlooked. There may possibly be glimpses of construction compound features 
from properties within the Doxey estate, but these are not considered to be noticeably different to 
existing views of the depot area. Assuming no perimeter vegetation is removed it is considered 
unlikely that there would be any additional impacts.  

8.10.18. The J14/Creswell Grove site is currently an open field adjacent to the Doxey marshes. It is 
overlooked by properties along Creswell Grove and Creswell Drive (VR14). The compound 
features and activities would be obvious and intrusive and the impact during construction for 
VR14 would, therefore, be increased to major adverse resulting in a large adverse effect. The 
effect, however, would be temporary over the duration of construction period only. 
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9. Assessment of cumulative effects 

9.1. Introduction 
9.1.1. Sections 5 to 8 of this ESR each address the potential effects of the Proposed Scheme on 

individual aspects of the environment. Where an individual environmental receptor or group of 
receptors may be affected by more than one element of the Proposed Scheme, these effects are 
addressed as part of the relevant specialist topic assessment in the appropriate section of the 
document. 

9.1.2. There may be instances for individual receptors and/or receptor groups that may be affected in 
multiple ways under different specialist topic areas, where the combined effects of the multiple 
impacts may be more significant than the individual impacts. For example, properties within a 
given community could potentially be affected by changes in received noise levels, air quality, 
and visual effects; each of these aspects would be covered individually within the relevant topic 
section. The combined effects of the multiple impacts are addressed in this section. 

9.1.3. There is also potential for the effects of the Proposed Scheme on the environment to act 
cumulatively with other projects in the region. This section also addresses this potential. 

9.2. Baseline 
9.2.1. The environmental baseline conditions in the immediate environs of the Proposed Scheme are 

described in sections 5 to 8, and are not repeated in this section. This section identifies 
assumptions about other developments and highways projects and considers their relevance to 
this assessment of cumulative effects. 

Other non-highway developments 
9.2.2. J13 of the M6 is located approximately 1km south of the outskirts of Stafford. From here the route 

passes to the west of the urban edge of Stafford through to J14, which connects to the A34 and 
A5013. From J14 the M6 continues north-west to J15, which is located on the southern edge of 
Newcastle-under-Lyme. 

9.2.3. The study area is broadly characterised by a patchwork of small to medium scale arable fields 
and pasture to the west of the M6, this area is sparsely populated with a few scattered isolated 
villages, farmstead and agricultural buildings. However, there are also pockets of dense 
settlement within the study area, including: Stafford, which has predominantly residential urban 
fringes, that meet the motorway corridor in some locations; Stone, a small town with an industrial 
estate; and Trentham; and the southern suburban fringes of Newcastle-under-Lyme. 

9.2.4. A check of planning applications submitted to South Staffordshire District Council and Stafford 
Borough Council was undertaken in January 2016. This check indicated that the majority of 
planning applications/ decisions in these areas since approximately mid-2015 (August 2015 for 
Stafford Borough Council and February 2015 for South Stafford District Council) relate to 
domestic extensions and small scale changes to existing properties/ businesses/ agricultural 
holdings.  

9.2.5. A number of small scale housing/ commercial/ industrial development proposals were also 
submitted/ approved within this time period, largely for residential developments of fewer than 50 
new dwellings, with many proposing fewer than 10 new dwellings. Two of the development 
applications found were for residential developments in the vicinity of the Proposed Scheme of 
between 100 and 200 new dwellings. The development applications considered of most 
relevance (based on location, size and extent of the proposals) are as follows: 

• Former Bishop Lonsdale School, Shaws Lane, Eccleshall: 81 residential dwellings, 
garaging, parking, access roads, open space, landscaping and demolition of existing 
school building. 

• Marina and associated facilities, including formation of canal basin, car parking, 
access and associated works on land adjacent to the Trent and Mersey Canal, Old 
Road, Barlaston, Stoke-on-Trent. 
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• A residential development comprising 92 dwellings off Eccleshall Road, Stone, 
Staffordshire. 

• A residential development comprising 194 dwellings, public open space, access, 
parking and landscaping at Fairway (off St Leonards Avenue), Stafford. 

• A residential development comprising 80 dwellings at the former Castleworks, Castle 
Street, Stafford. 

• The Lyne Hill Industrial Estate residential development, comprising approximately 170 
dwellings and demolition of industrial units. This development has outline planning 
permission, with additional proposals for phases 1, 2 and 3 of the development, 
comprising 50 dwellings, 144 units and 127 dwellings respectively. 

9.2.6. The traffic model takes account of large-scale developments in the wider region around the 
Proposed Scheme in terms of the volumes of traffic that they are expected to generate and any 
expected change in the pattern of traffic flows on the highway network. The region within which 
developments have been identified for inclusion in the traffic model is extensive, as shown in 
Figure 9-1 in Volume 2. 

9.2.7. Of the above listed current development proposals in the study area, the traffic model has 
included only the Lyne Hill Industrial Estate development. As such, the potential impacts of the 
other schemes with regard to traffic volumes has not been accounted for. However, due to the 
small-scale of these developments and the fact that none were considered to require formal EIA 
or non-statutory environmental impact assessment, based on the DMRB approach they would 
not need to be considered further here as part of this cumulative impact assessment.  

9.2.8. Despite the above, the potential for the identified developments to have cumulative impacts with 
regard to non-traffic related topics with the Proposed Scheme was considered. For a cumulative 
effect to be identified, there would need to be an identified pathway between the impact source 
(or one of the development projects) and a receptor (one of the receptors or groups of receptors 
identified in this report as affected by the Proposed Scheme). This is referred to as the ‘source-
pathway-receptor’ model.  

9.2.9. Relevant pathways could include flows of surface or groundwater carrying pollutants, drainage 
effects causing dewatering, combined air pollution effects (excluding those from traffic), 
combined visual or noise effects or combined effects on communities and employment, amongst 
others. No such pathways were identified, as such, no cumulative effects of this type are reported 
in this chapter. 

9.2.10. Other highway projects are considered in the following section. 

Other relevant highways projects 
9.2.11. The following 10 other highways projects within the surrounding region could influence traffic 

flows and are included in the traffic model for the Proposed Scheme: 

• M6 J16 Widening/ Signalisation (Highways England) 

• M6 J10a to J13 SMP (Highways England) 

• M6 J16 to J19 SMP (Highways England) 

• A556 Improvement Scheme (Highways England) 

• M6 J17 Improvements (Highways England) 

• Congleton Link Road (Cheshire East) 

• Crewe Green Link Road (Cheshire East) 

• Basford West Spine Road (Cheshire East) 

• Middlewich Eastern Bypass (Cheshire East) 

• Stafford Western Access Improvements (Staffordshire). 

9.2.12. In addition to the above schemes, the scoping report also identified the following schemes in 
proximity to the Proposed Scheme that are likely to be constructed prior to, at the same time or 
shortly after the Proposed Scheme: 
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• Parapet replacements on overbridges on the M6 at J13 Stafford South, J14 Stafford 
North and J16 Bartholomey Road. 

• M6 J15: redesign of the J15 gyratory that was being investigated at the time of writing 
of the Scoping Report. Investigated options ranged from signalising the existing 
A500/A519 roundabout to a full junction redesign amending all four slip roads, 
providing a new circulatory carriageway and including amendments to the adjacent 
road network. These works would likely require land take, and as such, were 
considered unlikely to be undertaken prior to 2020. 

9.2.13. The parapet replacements on overbridges on the M6 were part of the ASC works, but have now 
been incorporated into the Proposed Scheme, and as such are no longer needed to be 
considered further as a separate scheme for this assessment. With regard to the M6 J15 
scheme, a design has been under consideration, however, it is now understood that this scheme 
been pushed further back for financial reasons, with construction not expected to start until well 
after 2020. As such, this scheme is also not considered further as part of this cumulative impact 
assessment. 

9.2.14. The 10 identified highway projects were included in the Proposed Scheme traffic model, hence 
their impacts are covered in the relevant specialist topic chapters. These traffic predictions are 
the basis of the assessments of impact for air quality and noise and vibration (Section 5 and 
Section 6 of this ESR respectively). As such, the cumulative effects of these highways projects 
are built-in to the assessments of impact for these topics, and cannot be separated from the 
impacts of the Proposed Scheme in isolation. Because these impacts are fully covered in the 
relevant specialist topic, no further consideration is given to them in this section. 

9.3. Methodology 
9.3.1. The cumulative impacts of different aspects of the Proposed Scheme have been determined by 

identifying any individual receptors, or categories of receptors, affected by multiple impacts under 
more than one specialist topic. Where this occurs, there is potential for the effect interactions to 
occur whereby the combined significance of the impacts to be greater than the significance of 
each individual impact alone. There is also potential for an individual receptor, or groups of 
receptors, to be affected by adverse impacts under one topic and beneficial impacts under 
another, sometimes as a result of the same feature of the Proposed Scheme. In such cases, it is 
necessary to determine the balance between the two. 

9.3.2. The cumulative effects of the Proposed Scheme together with other developments have been 
assessed by first identifying other relevant developments to be considered. Following this, the 
types of effects associated with the other relevant developments that could act cumulatively with 
the effects from the Proposed Scheme were identified. 

9.3.3. The potential for other types of cumulative effects due to interaction between the Proposed 
Scheme and other relevant projects has been addressed by considering the following questions: 

• Does the development project/ application present the potential for a source of impact 
that could affect an environmental receptor also affected by the Proposed Scheme? 
Examples of sources would be a structure that is particularly visible or a process that 
creates significant emissions or noise. 

• Is there a potential pathway by which that impact could travel from the source to the 
receptor? For example, a line of sight to a viewpoint, a distance across which noise 
could be heard, or a flow path for a contaminated discharge. 

9.3.4. DMRB provides guidance on the identification of other projects that should be taken into account 
in the consideration of cumulative effects. They can relate to past, present or reasonably 
foreseeable projects. For the purposes of assessment, ‘reasonably foreseeable’ means projects 
that are ‘committed’, including (but not limited to): 

• Trunk road and motorway projects that have been confirmed (have gone through the 
relevant statutory process). 

• Development projects with valid planning permissions, for which formal EIS is a 
requirement or for which non-statutory environmental impact assessment has been 
undertaken. 
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9.3.5. Projects fitting the above definitions represent projects about which there can be a high degree of 
confidence that they will go ahead within appropriate time-frames. It is also considered 
appropriate to include projects that are likely to go ahead, but around which some uncertainty 
remains, for example: 

• Intent has been announced by the proponent to regulatory agencies (e.g. in national 
policy statements or government department announcements). 

• Submission of a planning or consent application is imminent. 

• A development application is within the consent process. 

9.3.6. Projects with more uncertainty would not be included. Such projects would include those 
identified within a development plan, but for which no developer has been identified or is actively 
pursuing the opportunity, developments that are conditional on another development that does 
not have consent, conjectural or conceptual projects or policy aspirations. 

9.3.7. This cumulative impact assessment considers large-scale projects only. Small-scale commercial/ 
agricultural projects and domestic improvements are not included, as they are too small to have 
any significant interaction with the Proposed Scheme, and are so numerous that it would not be 
practicable to deal with the quantity of the data involved. 

9.3.8. This section reports only impacts identified through the process outlined above. Receptors not 
affected by cumulative impacts are not reported for purposes of brevity and readability of this 
report. 

9.3.9. Where a group of similar receptors would be affected by a cumulative impact, the impact is 
described in relation to the group rather than for each individual receptor. If there would be a 
difference in the degree of impact between receptors within a group, a note is made of that 
difference. 

9.3.10. Any identified cumulative impacts are further defined as construction or operation phase effects 
or short or long-term effects (based on whether they would remain 15 or more years after 
construction) and beneficial or adverse. Highways England guidance (DMRB, Volume 11, 
Section 2, Part 5 (HA205/08)) sets out a specific methodology for the assessment of the 
significance of cumulative effects. Following this, the significance of cumulative effects is 
categorised as set out in Table 9-1. 

Table 9-1 Significance of cumulative effects 

Significance Effect 

Not significant Effects that are beyond current forecasting ability or within the ability of the affected 
resource to adapt to the change. 

Minor Effects that are locally significant. 

Moderate Effects that are unlikely to become issues upon which project design should be 
selected, but where future work may be necessary to improve current performance. 

Major Effects that may become key decision-making issues. 

Severe Effects that the decision-maker must take into account as the receptor/ resource is 
irretrievably compromised. 
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9.3.11. The potential significant cumulative impacts of the Proposed Scheme are described in Section 
9.5, including their level of significance and any proposed mitigation. 

Relevant projects 
9.3.12. The most likely interactions would be related to the potential effects of the Proposed Scheme, 

and other developments, on the quantity of traffic on the road network. As such, the 
environmental impacts most closely linked to traffic flows, such as air quality, and noise and 
vibration, are the most likely types of impacts to cause cumulative effects. The traffic model that 
was used to determine the air quality and noise and vibration impacts made allowance for the 
following developments/projects in the vicinity of the Proposed Scheme: 

• housing development in Apedale Road, Newcastle 

• housing development on land off Green Heath Road, Hednesford 

• housing development on land west of Pye Green Road, Cannock 

• housing development south of Norton Claines Urban Expansion 

• housing development on land north of Beaconside, Stafford 

• housing development at Yarnfield Park, Yarnfield 

• Phase 1 Tern Valley Business Park, Market Drayton (mixed use development) 

• Muller Dairy mixed use development, Core Street, Market Drayton 

• Sych Farm, Hales Sawmill, Phase 2 Market Drayton 

• office development at Mill Green, Eastern Park, Eastern Way, Cannock 

• Kingswood Lakeside, Zones A/B/C (mixed use) 

• Former Hawkins Works, Watling Street, Bridgetown (mixed use) 

• mixed use development at the former Boumer Haulage Site, Watling Street, Cannock 

• housing development at Lyne Hill Industrial Estate, Penkridge 

• housing development at Uplands Mill, Uplands, Biddulph 

• Beacon Business Park Extension (mixed use) 

• Meaford Power Station 

• Hilton Main Industrial Estate, Featherstone (mixed use) 

• Essington Brickworks, Hobnock Road, Essington 

• Powenash, Brownlees Road, Turnstall (mixed use) 

• mixed use development at the John Pointons site, Felthouse Lane, Staffordshire 

• Barons Quay, Leicester Street, Northwich (commercial) 

• housing development at the Middlewich Road sites, Rudheath, Middlewich Road 

• Winnington Urban Village, Winnington Lane, Cheshire (housing) 

• Wincham Urban Village, Chapel Street (housing) 

• housing development at Grange Farm, Hartford, Chester Road 

• housing development at Hollies Farm, School Lane, Hartford 

• housing development on land to the rear of and adjacent to Littler House, Little Lane, 
Cheshire 

• Wilmslow Office Park, Wilmslow 

• Plot A, Tytherington Business Park, Macclesfield (employment) 

• Plot B, Tytherington Business Park, Macclesfield (employment) 
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• employment development on land east of the railway, Pochin Way, Cheshire 

• extension to Parkgate Industrial Estate, Cheshire 

• land rear of Handforth Dean Retail, Kiln Croft Lane, Cheshire. 

9.3.13. The traffic model also included 10 highway infrastructure schemes, as outlined in Section 9.2. 

9.3.14. The geographic scope of the assessments for each relevant topic takes account of the qualifying 
changes in flow throughout the traffic model, As such, based on the above, the traffic-related 
cumulative effects are already built-in to the individual topic assessments in this ESR, and do not 
need to be covered separately here. 

9.3.15. Based on the criteria set out in the above sections, there are no other relevant developments to 
be considered for the purposes of this cumulative impact assessment, as the currently known 
proposed or approved developments in the area have been ruled out for inclusion based on their 
location, size or extent or on the basis that they do not require statutory EIA, and as such, 
following the DMRB approach do not need to be considered. 

HS2 Phase 2 
9.3.16. HS2 is a planned high speed rail line from London to the north of England and Scotland. The 

railway is to be delivered in two phases. The first phase linking London and Birmingham (Phase 
1), the second linking Birmingham with Manchester and Leeds (Phase 2). Phase 2 is planned for 
completion in 2032-33.  

9.3.17. The preliminary route for Phase 2, which would cross the M6 within the Proposed Scheme area, 
was announced on 28 January 2013. On 30 November 2015, the government announced a 
proposed way forward on Phase 2 of HS2. Phase 2 forms a ‘Y’ shape from the West Midlands up 
towards Manchester and the North West with proposed stations at Manchester Airport and 
Manchester Piccadilly; and up towards Leeds and the North East with proposed stations in 
Leeds, the East Midlands and Sheffield Meadowhall. 

9.3.18. It is anticipated that Phase 2 of HS2 will begin operating trains around 2033, with a desire on the 
part of the Government for the part of the Phase 2 route between the West Midlands and Crewe 
to open in 2027, six years ahead of the rest of Phase 2. This section of HS2 Phase 2 will be 
subject to its own hybrid Bill, which the Government is aiming to deposit in parliament in 2017. 
The Government has not made a decision on the exact route for the rest of Phase Two, this will 
most likely be announced in autumn 2016. 

9.3.19. Despite the above, at this stage, there remains a high degree of uncertainty about the fine detail 
of the final route as well as the timing of construction. As such, the specific potential interactions, 
including cumulative effects, between the Proposed Scheme and the HS2 Phase 2 scheme 
(including the design detail for the crossing point of the two schemes) are unable to be clearly 
defined at this time. 

9.3.20. Based on the current timings as stated above, this section of HS2 would commence construction 
no earlier than 2017 and potentially as late as 2022. Based on this there is some potential for 
overlap between the construction of the Proposed Scheme and HS2 Phase 2. However, there 
remains a high degree of uncertainty of overlap of construction, with the likelihood being that the 
Proposed Scheme would be in operation before construction of HS2 Phase 2 commences. 
Should both schemes be under construction at the same time, close consultation would be 
required to ensure no detriment to either construction programme or scheme. 

Other cumulative effects 
9.3.21. The remaining effects identified in this section are all cumulative effects of the Proposed Scheme 

itself on receptors or receptor groups. These arise in cases where significant impacts from 
multiple specialist environmental topics are predicted to affect the same receptor or group of 
receptors, for example change in noise levels and views at a single residence or group of 
residences. 

9.3.22. The relevant receptors and receptor groups are residential and other sensitive properties, and 
communities. Effects on other categories of receptor are addressed fully within the various 
specialist topic chapters (Chapters 4-8). They have been considered again here, and no 
additional cumulative effects on them have been identified. 
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9.3.23. Cumulative impacts on receptors for ecological impacts relate to issues such as air quality, noise 
and vibration and pollution. This is considered in detail in the ecology assessment (Section 7) 
and briefly summarised here. 

9.3.24. The Proposed Scheme design would result in an insignificant increase in the area of carriageway 
discharging surface water run-off into Doxey and Tillington Marshes SSSI, this is considered to 
be negligible in terms of the large catchment area for the SSSI, and is likely to result in improved 
water quality compared to existing.  

9.3.25. The increased area of paved central reserve and ERAs would result in an increase in surface 
run-off, which would be attenuated via the installation of water retention features in the verge 
beside carriageway to avoid any increase in discharge flow rate at outfalls. Therefore, there are 
no significant effects associated with water quality or quantity anticipated on hydrological 
features. 

9.3.26. There are no adverse impacts likely to affect Doxey and Tillington Marshes SSSI with regard to 
air quality. No significant changes in critical loads are expected as a result of the Proposed 
Scheme.  

9.3.27. Spray from road vehicles, road gritting and accidental pollution events, such as road traffic 
accidents, during the operation of the Proposed Scheme, could negatively affect terrestrial 
habitat adjacent to the hard shoulder when in use as a running lane. However, this would mainly 
affect habitats in the immediate hard shoulder that would have been re-landscaped as part of the 
Proposed Scheme design, as such, no significant effect on any habitat of local or greater value is 
anticipated due to pollution. 

9.3.28. As such, it is concluded that there is no potential for cumulative impacts on any ecological 
receptors.  

9.3.29. Given the above, the cumulative impacts associated with the Proposed Scheme are limited to 
potential for visual in addition to noise and vibration effects on individual receptors or groups of 
receptors. 

9.3.30. There is one group of receptors located along Burton Manor Road, approximately 500 to 800m 
from the M6, this receptor group is partially within a conservation area and is predicted to 
experience a negligible increase in night-time noise. However, this group of receptors is not 
identified as subject to adverse air quality, visual or other effects, and as such this receptor group 
is not predicted to be subject to adverse cumulative impacts. 

9.4. Limitations 
9.4.1. The information on development plans and projects in the area around the Proposed Scheme 

was gathered in January 2016 and is based entirely on the information available on the public 
access sections of the relevant authority website. Information was also drawn from the inputs to 
the traffic model (traffic model uncertainty log) (Arup, 2015) and the Scoping Report for the 
Proposed Scheme prepared in June 2015. 

9.4.2. Where information is drawn from specialist topic sections of the report (sections 5 to 8), the 
limitations notes in those sections apply here. 

9.5. Significant effects and mitigation 
9.5.1. No significant cumulative effects are predicted, and as such, no mitigation is required. 

9.6. Summary 
9.6.1. No significant cumulative effects are predicted as a result of the Proposed Scheme. 

  



Smart Motorways Programme M6 13-15 
Jacobs Atkins JV 
 

 

  
   
PCF xxx Environmental Study Report | Version 1.0 | February 2016 139
 

10. Outline environmental management 
plan 

10.1. Introduction 
10.1.1. This OEMP has been prepared as part of the ESR and contains the high level information 

available at the time in relation to the environmental risks and the associated environmental 
actions and commitments to manage and mitigate the environmental effects during the 
construction of the Proposed Scheme. 

10.2. Purpose 
10.2.1. The OEMP has been developed in accordance with requirements set out in IAN 183/14 

Environmental Management Plans (June 2014). 

10.2.2. The OEMP includes an introduction and background; environmental risk assessments; 
descriptions of the proposed design and the proposed management of the design as well as a 
register environmental actions and commitments (REAC) 

10.2.3. Initially the EMP will be in outline only. It will later be refined and expanded by contractor into a 
construction environmental management plan (CEMP) as more information becomes available 
and there is more certainty in terms of the Proposed Scheme layout, construction methods, 
programme and the likely environmental effects. Towards the end of the construction period the 
CEMP will be refined into a handover environmental management plan (HEMP), which will 
contain essential environmental information needed by the body responsible for the future 
maintenance and operation of the asset. 

10.2.4. The purpose of an EMP is to manage the environmental effects of the project. Over the lifetime of 
the project the EMP will be built upon to manage the environmental effects of the project during 
the construction and maintenance and operation phases of the Proposed Scheme. The EMP will 
be a live document, and would be updated as required over the life of the project should the 
scheme, predicted effects or legislation change. Throughout the construction, maintenance and 
operation phases the EMP will be used to: 

• Act as a continuous link and main reference document for environmental issues 
between the design, construction and the maintenance and operation stages of a 
project. 

• Demonstrate how construction activities and supporting design will properly integrate 
the requirements of environmental legislation, policy, good practice and those of the 
environmental regulatory authorities and third parties. 

• Record the objectives, commitments and mitigation measures to be implemented 
together with programme and date of achievement. 

• Identify the key staff structures and responsibilities associated with the delivery of the 
project and environmental control and communication and training requirements as 
necessary. 

• Describe the contractor’s proposals for ensuring that the requirements of the 
environmental design are achieved, or are in the process of being achieved, during 
the Contract Period. 

• Act as a vehicle for transferring key environmental information at handover to the 
body responsible for operational management. This will include details of the asset, 
short and long term management requirements and any monitoring or other 
environmental commitments. 

• Provide a review, monitoring and audit mechanism to determine effectiveness of and 
compliance with environmental control measures and how any necessary corrective 
action will take place. 
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10.3. Environmental risk assessments 
10.3.1. Adverse environmental effects of the Proposed Scheme have been avoided and minimised, 

where possible, by way of the Proposed Scheme design and the adoption of appropriate working 
practices; and incorporating appropriate measures during the detailed design process. The 
environmental risk assessment table (Table 10-1) provides details of the potential environmental 
risks associated with Proposed Scheme activities. Mitigation measures to remove or reduce 
these risks are identified. References have been included showing where the risks and mitigation 
measures are discussed within the REAC in Table 10-2. 

10.3.2. The scope of this environmental risk assessment has considered the following subject areas as 
identified within the ESR: 

• general environmental risks 

• air quality 

• noise and vibration 

• landscape and visual impact 

• ecology and nature conservation 

• cultural heritage 

• materials, geology and soils 

• people and communities 

• road drainage and the water environment. 

10.3.3. It is important that all individuals involved in the construction of the Proposed Scheme are aware 
of the environmental risks associated with their activities and their responsibilities in respect of 
avoiding environmental damage. They should be aware of the procedures and processes within 
the CEMP that are relevant to their specific activities. This applies to all staff, sub-contractors and 
visitors to the site, such as suppliers, who have the potential to cause environmental damage. As 
with health and safety management it is important that communication, training and briefing plans 
take account of these needs. 

10.3.4. The identification of the environmental risks as shown in Table 10-1 and the environmental 
assessment process has identified corresponding project specific environmental actions and 
commitments. These are recorded in the REAC in Table 10-2. This table will be revised and 
updated at key stages throughout the life of project with actions updated and signed off as 
required through each of the key stages. 
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Table 10-1 Environmental risk assessments 

Environmental risk Mitigation measures REAC Ref 

1. General environmental management  

Detailed design introduces changes to the environmental 
impacts identified within the ESR. 

Undertake environmental review of design changes to ensure compliance with the ESR or 
identify additional mitigation measures as required. Record in Design Evolution and 
Commitment Register (DECR). 

1.1 

Non-compliance with Highways England Operating Licence Ensure proposed mitigation and enhancement measures are undertaken as set out in 
each relevant topic chapter. 

All are relevant 

2. Air quality 

Dust deposition at sensitive receptors in the vicinity of the 
main works during the construction phase. 

Appropriate control measures implemented in accordance with best practice pollution 
control to be secured through CEMP. 

2.1; 2.2; 2.4-2.7; 
2.9-2.12; 2.15; 
and 2.17-2.34 

Plant emissions at sensitive receptors during the 
construction phase 

Appropriate control measures implemented in accordance with best practice pollution 
control to be secured through CEMP. 

2.8; 2.13; 2.14; 
and 2.16 

Dust deposition at sensitive receptors due to the use of 
construction compounds during the construction phase. 

Appropriate control measures implemented in accordance with best practice pollution 
control to be secured through CEMP. 

2.1; 2.2; 2.4-2.7; 
2.9-2.12; 2.15; 
and 2.17-2.34 

3. Noise and vibration 

Construction phase noise and vibration. Appropriate control measures implemented in accordance with best practice noise control 
to be secured through CEMP. 

3.2-3.15 

4. Ecology and nature conservation 

Further surveys prior to construction identifies the presence 
of protected species not previously identified (e.g. bats, 
GCN, reptiles, otters, and water voles) resulting in delays 
to the construction programme. 

1) Undertake pre-construction ecological surveys as close to the appropriate survey 
window as possible. 

2) Review significance and ongoing risk posed by the survey results and refine mitigation 
measures, as required. 

3) Ensure adequate allowance for protected species translocation in the construction 

4.9; 4.10; 4.13 
and 4.14 
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Environmental risk Mitigation measures REAC Ref 

programme. 

4) Transfer the risk to the delivery partner upon handover of the Proposed Scheme 
design. 

5) The delivery partner is to allow sufficient time in the construction programme for 
expected risks. 

Additional vegetation removal as a result of accidental 
incursions by construction plant 

Best practice measures outlined in the CEMP, including fencing off vegetation to be 
retained and replacement planting of vegetation accidentally removed. 

4.1; 4.3; 4.4; 4.5 

Additional vegetation removal required to facilitate 
construction. 

Vegetation will be reinstated as outlined in the Scheme Drawings. 4.1; 4.3; 4.4; 4.5 

Spread of invasive species through the use of the 
construction compounds. 

Species-specific control measures to be incorporated into the CEMP and implemented on 
site. 

4.7; 4.8 

Vegetation clearance, excavation and demolition of 
structures all have the potential to disturb, injure or kill 
protected species. 

Species-specific control measures to be incorporated into the CEMP and implemented on 
site. 

4.1; 4.3; 4.4; 
4.5; 4.9; 4.12; 
4.13 

Impact to protected species during operational phase. Species-specific control measures to be incorporated into the CEMP and implemented on 
site. 

4.9; 4.10; 4.11; 
4.13; 4.14 

Loss of native species during vegetation clearance. Vegetation will be reinstated as outlined in the Environmental Design Drawings. 4.6 

5. Landscape and visual impact, including cultural heritage  

Temporary visual intrusion to nearby sensitive receptors 
from the use of construction compounds during the 
construction phase. 

Identify additional mitigation measures as required and outlined in the CEMP, which will 
include specific measures to reduce the impacts of the construction works at particular 
locations. Mitigation includes areas of existing vegetation to be retained and protected for 
the duration of the construction phase as outlined on the Environmental Design Drawings. 

5.1; 5.2; 5.5 

Changes in the assessment of visual intrusion as a result 
of changes during detailed design and/or construction such 
as the re-location of gantries creating adverse impacts on 
views for some properties. 

Review the location and design of each gantry during detailed design and identify 
additional mitigation measures as required. Mitigation includes minor changes to the 
location of gantries, identifying areas of existing vegetation to be retained and protected 
during the construction phase, and identifying areas of new planting. 

5.5 
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Environmental risk Mitigation measures REAC Ref 

Unknown archaeological remains disturbed or damaged 
during construction. 

If required, archaeological watching briefs during topsoil stripping and excavations into 
areas of previously undisturbed ground during the construction phase. 

6.1 

Temporary reduction in amenity value of cultural heritage 
assets near the construction works (due to noise, dust, 
etc.). 

Appropriate control measures implemented in accordance with best practice pollution 
control to be secured through CEMP. 

2 and 3 

6. Materials, geology and soils 

Site construction. Adoption of a Logistics Plan and site waste management plan (SWMP). 7 

Site operation and maintenance. Produce a maintenance schedule and ensure appropriate safe training. 7 

7. People and communities 

Temporary reduction in ambient quality to nearby receptors 
(i.e. along PROW) from the generation of dust, noise, and 
visual intrusion due to construction activities. 

Provide appropriate information and diversion measures in relation to the control of dust 
and noise generation and visual intrusion on nearby receptors within the CEMP. 

8.1; 8.3 

Longer journey times for vehicle travellers during 
construction for users of the M6 due to traffic management 
measures including the use of narrow lanes and reduced 
lane speeds. 

Longer journey times for vehicle travellers during 
construction for users on the local road network during 
construction 

More severe congestion and drivers stress on non-
motorway links. 

A construction transport management plan will be prepared, setting out measures to 
manage construction traffic and the potential impacts on the local road network and all 
travellers. The Plan will be agreed with the highway authorities for the local road network. 

8.2 

Local residents and businesses within the study area may 
experience reduced amenity arising from changes in air 
quality, visual amenity and noise and disturbance, 
especially in the vicinity of construction compound(s) 
during the night. 

Appropriate control measures implemented in accordance with best practice pollution 
control to be secured through CEMP. 

8.1; 8.3 

Community severance and diversion routes. Any required diversion routes and/or closures will be clearly outlined in the CEMP. 8.2 
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Environmental risk Mitigation measures REAC Ref 

8. Road drainage and water environment 

Deterioration in water quality as a result of the Proposed 
Scheme. 

The CEMP will document all construction phase mitigation measures and method 
statements will be prepared by the delivery partner. 

9.2; 9.5 

Pollution accident. Water pollution due to construction 
works over water bodies. 

The CEMP will include method statements prepared by the delivery partner detailing their 
approach to construction, including the control of site activities and the prevention of 
pollution through the creating of a pollution control plan. The CEMP will also include an 
emergency preparedness and response plan. 

9.2; 9.5 

Risk of flooding of construction compound(s). The CEMP will include measures to protect the construction works, plant, and workforce 
in the event of a flood. 

9 

During the construction phase increased mobilisation of silt 
in the surface water runoff. 

The CEMP will include management practices to control temporary drainage on the 
construction sites, including measures to protect watercourses. 

9.2; 9.5 

 

 



Smart Motorways Programme M6 13-15 
Jacobs Atkins JV 
 

 

  
   
PCF xxx Environmental Study Report | Version 1.0 | February 2016 145
 

10.4. Proposed design and management processes 
10.4.1. In accordance with IAN 183/14 the OEMP should provide a description of the Proposed Scheme. 

To keep this report brief and specific, whilst the OEMP remains as an embedded document 
within the ESR, readers should refer to Section 2 for this information. If this OEMP is to be made 
available as a separate document, relevant information from Section 2 should be inserted into 
this location. 

10.4.2. The process for management of the design process and ensuring that design decisions are 
tracked uses the DECR. This document records any design alterations, the reasons for the 
changes, the implications of the changes and how these will be addressed within the scheme 
design or construction processes. The DECR is also used to track commitments made in parallel 
with the REAC. 

10.5. Register of Environmental Actions and Commitm ents 
10.5.1. The identification of environmental actions and population of a REAC is critical to the success of 

an EMP and subsequently the environmental performance of a project.  

10.5.2. In relation to the Proposed Scheme the sources of information from which environmental actions 
have been identified include the ESR, and associated additional ecological surveys, landscape 
and visual surveys and air quality and noise assessments. 

10.5.3. The table of environmental commitments and actions as identified in this ESR have been 
included within Table 10.2. At this stage it is only possible to indicate in outline the persons 
responsible and the timings associated with these. When the CEMP is prepared further 
commitments and actions will be added and more specific responsibilities attributed and timings 
identified. 
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Table 10-2 Register of environmental actions and co mmitments 

REAC 
Ref. 

Description of 
the action / 

commitment 

Objective 
of the 
action 

How the 
action will 

be 
implemented 

/ achieved 

Source of the 
action (incl. 
reference of 

source 
documentation 

Persons 
responsible 

Achievement 
criteria and 
reporting 

requirements) 

Project stage / 
date / 

implementation 
and/or 

achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

1. GENERAL ENVIRONMENTAL MANAGEMENT 
1.1 Undertake 

environmental 
review of design 
to ensure 
compliance with 
the ESR (identify 
additional 
mitigation 
measures as 
required). Record 
in DECR. 

To ensure 
design 
changes are 
fully 
assessed 
and 
managed. 

  Designer  Prior to 
construction. 

  

1.2 Toolbox talks or 
other training to 
be provided to 
site staff on 
relevant 
environmental 
issues. 

To minimise 
risk of 
environment
al incident. 

  Contractor  Prior to 
construction and 
as relevant during 
construction. 

  

2. AIR QUALITY 
2.1 No burning of 

waste materials 
on site. 

To minimise 
dust. 

  Contractor  During 
construction 

  

2.2 Machinery and 
dust causing 
activities located 
away from 
sensitive 
receptors. 

To minimise 
dust. 

  Contractor  During 
construction 

  

2.3 All site personnel 
to be fully 
trained. 

To minimise 
risk of 
environment
al incident. 

  Contractor  During 
construction 

  

2.4 Haul routes 
located away 
from off-site 

To minimise 
dust. 

  Contractor Trained and 
responsible 
manager on site 

During 
construction 
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REAC 
Ref. 

Description of 
the action / 

commitment 

Objective 
of the 
action 

How the 
action will 

be 
implemented 

/ achieved 

Source of the 
action (incl. 
reference of 

source 
documentation 

Persons 
responsible 

Achievement 
criteria and 
reporting 

requirements) 

Project stage / 
date / 

implementation 
and/or 

achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

sensitive 
properties and 
watered regularly 
(wet suppression 
of dust).  

during work 
times to maintain 
logbook and 
carry out site 
inspections. 

2.5 Visual 
inspections to be 
undertaken on a 
daily basis to 
determine 
whether there are 
any significant 
dust episodes as 
a result of the 
construction 
activities. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.6 Hard surface site 
haul routes. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.7 Ensure adequate 
water supply on 
site. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.8 All vehicles to 
switch off 
engines – no 
idling vehicles. 

To minimise 
construction 
related 
emissions 

  Contractor  During 
construction 

  

2.9 Effective vehicle 
cleaning and 
specific wheel-
washing on 
leaving site and 
damping down of 
haul routes 
where there is 
potential for 
carrying dust or 
mud off the site.  

To minimise 
dust 

  Contractor  During 
construction 

  

2.10 Routinely clean 
public roads and 

To minimise 
dust 

  Contractor  During 
construction 
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REAC 
Ref. 

Description of 
the action / 

commitment 

Objective 
of the 
action 

How the 
action will 

be 
implemented 

/ achieved 

Source of the 
action (incl. 
reference of 

source 
documentation 

Persons 
responsible 

Achievement 
criteria and 
reporting 

requirements) 

Project stage / 
date / 

implementation 
and/or 

achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

access routes 
using wet 
sweeping 
methods - the 
frequency of 
clean is 
dependent on 
usage and 
weather 
conditions. 

2.11 All loads entering 
and leaving the 
site to be 
covered. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.12 No site run-off of 
water or mud. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.13 On-road vehicles 
to comply to set 
emission 
standards. 

To minimise 
construction 
related 
emissions 

  Contractor  During 
construction 

  

2.14 All non-road 
mobile machinery 
(NRMM) to use 
ultra-low sulphur 
tax-exempt diesel 
(ULSD) where 
available and be 
fitted with 
appropriate 
exhaust after-
treatment from 
the approved list.  

To minimise 
construction 
related 
emissions 

  Contractor  During 
construction 

  

2.15 Ensure vehicles 
working on site 
have exhausts 
positioned such 
that the risk of re-
suspension of 

To minimise 
dust 

  Contractor  During 
construction 
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REAC 
Ref. 

Description of 
the action / 

commitment 

Objective 
of the 
action 

How the 
action will 

be 
implemented 

/ achieved 

Source of the 
action (incl. 
reference of 

source 
documentation 

Persons 
responsible 

Achievement 
criteria and 
reporting 

requirements) 

Project stage / 
date / 

implementation 
and/or 

achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

ground dust is 
minimised 
(exhaust should 
preferably point 
upwards), where 
reasonably 
practicable. 

2.16 Minimise 
movement of 
construction 
traffic around 
site. 

To minimise 
construction 
related 
emissions 

  Contractor  During 
construction 

  

2.17 Impose and 
signpost 
maximum speed 
limits of 5mph on 
unsurfaced haul 
routes and work 
areas and 10mph 
on surfaced haul 
routes and work 
areas. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.18 Inspect haul 
routes for 
integrity and 
instigate 
necessary 
repairs to the 
surface as soon 
as reasonably 
practicable. 

To minimise 
dust 

  Contractor Record all 
inspections in 
the log book. 

During 
construction 

  

2.19 Minimise dust 
generating 
activities. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.20 Minimise the 
amount of 
excavated 
material stored 

To minimise 
dust 

  Contractor  During 
construction 

  



Smart Motorways Programme M6 13-15 
Jacobs Atkins JV 
 

 

  
   
PCF xxx Environmental Study Report | Version 1.0 | February 2016 150
 

REAC 
Ref. 

Description of 
the action / 

commitment 

Objective 
of the 
action 

How the 
action will 

be 
implemented 

/ achieved 

Source of the 
action (incl. 
reference of 

source 
documentation 

Persons 
responsible 

Achievement 
criteria and 
reporting 

requirements) 

Project stage / 
date / 

implementation 
and/or 

achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

on site. 
2.21 Ensure disposal 

of run-off water 
from dust 
suppression 
activities, in 
accordance with 
the appropriate 
legal 
requirements. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.22 Maintain all dust 
control 
equipment in 
good condition 
and record 
maintenance 
activities. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.23 Avoid double 
handling of 
material 
wherever 
reasonably 
practicable. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.24 Bins and skips 
onsite to be 
covered or 
enclosed.  

To minimise 
dust 

  Contractor  During 
construction 

  

2.25 Minimise drop 
heights from 
conveyors, 
loading shovels, 
hoppers and 
other loading or 
handling 
equipment and 
use fine water 
sprays on such 
equipment 

To minimise 
dust 

  Contractor  During 
construction 
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commitment 
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of the 
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be 
implemented 
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action (incl. 
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responsible 
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date / 
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and/or 

achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

wherever 
appropriate. 

2.26 Only use cutting, 
grinding or 
sawing 
equipment fitted 
or in conjunction 
with suitable dust 
suppression 
techniques such 
as water sprays 
or local 
extraction. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.27 Mixing of cement, 
bentonite, grout 
and other similar 
materials must 
take place in 
enclosed areas 
remote from site 
boundaries and 
potential 
receptors. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.28 Slopes on 
stockpiles are to 
be no steeper 
than the natural 
angle of repose 
of the material 
and maintain a 
smooth profile.  

To minimise 
dust 

  Contractor  During 
construction 

  

2.29 Equipment must 
be available on 
site to clean up 
spillages as soon 
as reasonably 
practicable after 
the event using 

To minimise 
dust 

  Contractor  During 
construction 
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of the 
action 
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be 
implemented 
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Source of the 
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Achievement 
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Project stage / 
date / 

implementation 
and/or 

achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

wet cleaning 
methods. 

2.30 Cover, seed or 
fence stockpiles 
to prevent wind 
whipping where 
appropriate. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.31 Stockpiles to be 
located away 
from sensitive 
receptors as far 
as practicable. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.32 Re-vegetate 
earthworks and 
exposed areas. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.33 Ensure concrete 
crusher or 
concrete batcher 
has a permit to 
operate. 

To minimise 
dust 

  Contractor  During 
construction 

  

2.34 Bulk cement and 
other fine powder 
materials must 
be delivered in 
enclosed tankers 
and stored in 
silos with suitable 
emission control 
systems to 
prevent escape 
of material and 
overfilling during 
delivery. 

To minimise 
dust 

  Contractor  During 
construction 

  

3. NOISE AND VIBRATION  
3.1 Production and 

submission of an 
application under 
Section 61 of 

To ensure 
appropriate 
consents 
are in place  

 Control of 
Pollution Act 1974 

Contractor  Prior to 
construction 

  



Smart Motorways Programme M6 13-15 
Jacobs Atkins JV 
 

 

  
   
PCF xxx Environmental Study Report | Version 1.0 | February 2016 153
 

REAC 
Ref. 

Description of 
the action / 

commitment 

Objective 
of the 
action 

How the 
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be 
implemented 

/ achieved 

Source of the 
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and/or 
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Details of monitoring 
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monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

Part III of The 
Control of 
Pollution Act 
1974 for 
submission to the 
Local Authority 
Environmental 
Health 
Department in 
whose area the 
works are to take 
place - once 
approved, any 
conditions 
applied to the 
approval shall be 
complied with. 
(Where the local 
authority grants 
such approvals.) 

3.2 Best Practicable 
Means as 
defined in the 
Control of 
Pollution Act 
(CoPA) 1974 
(which is usually 
the most effective 
means of 
controlling noise 
and vibration 
from construction 
sites) should be 
adopted. 

To minimise 
noise and 
vibration 
disturbance 

CEMP CoPA 1974 Contractor  During detailed 
design 

  

3.3 Any barriers 
removed during 
the construction 
phases should be 

To minimise 
noise 
disturbance 

CEMP  Contractor  During 
construction 
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Description of 
the action / 

commitment 

Objective 
of the 
action 

How the 
action will 

be 
implemented 

/ achieved 

Source of the 
action (incl. 
reference of 

source 
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Persons 
responsible 

Achievement 
criteria and 
reporting 

requirements) 

Project stage / 
date / 

implementation 
and/or 

achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

put back as 
quickly as 
possible.  Where 
possible 
temporary 
barriers should 
be used in place 
of removed 
permanent 
barriers. 

3.4 Works should be 
programmed and 
phased over a 
number of stages 
to restrict impacts 
within any one 
area to the 
minimum time. 

To minimise 
noise and 
vibration 
disturbance 

CEMP  Contractor  During 
construction 

  

3.5 Where works are 
within 200m of 
noise sensitive 
receptors or 
other sensitive 
receptors (e.g. 
Doxey & 
Tillington 
Marshes SSSI), a 
full risk 
assessment of 
potential noisy 
activities and 
durations/working 
time periods 
should be 
undertaken in 
line with the 
requirements of 
the CEMP.   

To minimise 
noise 
disturbance 
at 
residential 
properties 
and other 
noise 
sensitive 
receptors 

CEMP ESR Table 6-18 
and paragraph 
6.9.5. 

Contractor  During 
construction 
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of the 
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be 
implemented 
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Source of the 
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achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

3.6 Percussive piling 
methods will be 
avoided where 
practicable within 
around 20m of 
properties and 
vibration 
monitoring will be 
undertaken 
during piling to 
ensure that 
significance 
thresholds are 
not exceeded. 

To avoid 
potential for 
cosmetic 
damage 
due to 
vibration in 
buildings. 

CEMP ESR Table 6-3, 
para 6.9.9 and 
and Table 6-21 

Contractor Vibration levels < 
15mm/s PPV in 
any property 

 Vibration monitoring 
where properties within 
20m of piling works (or 
wider radius if deemed 
necessary following full 
risk assessment). Where 
levels above 15mm/s are 
recorded, work will stop 
immediately until an 
alternative method can 
be found. 

 

3.7 Local residents 
and property 
owners should be 
kept fully 
informed about 
the nature and 
timing of the 
works, including 
compound 
locations and 
traffic controls, 
via such means 
as newsletters 
and public 
meetings. 

Good 
community 
relations to 
minimize 
likelihood of 
complaints 

CEMP/Commu
nications 
Management 
Plan 

 Contractor  Prior to and during 
construction 

  

3.8 The Contractor 
should undertake 
measures as part 
of the 
Considerate 
Contractors 
Scheme and 
have a 
representative 

To enable 
the site to 
address 
community 
concerns at 
an early 
stage and 
reduce the 
risk of 

CEMP  Contractor  During 
construction 
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of the 
action 
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implemented 

/ achieved 
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(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

available on site 
during working 
hours to answer 
queries or 
address any 
concerns 
expressed. 

enforcemen
t action. 

3.9 Careful selection 
of equipment, for 
example any 
compressors 
brought to site 
will be super-
silenced or sound 
reduced models 
fitted with 
acoustic 
enclosures or 
any pneumatic 
tools will be fitted 
with silencers or 
mufflers 
wherever 
practicable. 

To minimise 
noise and 
vibration 
disturbance 

CEMP  Contractor  Prior to 
construction 

  

3.10 Careful 
consideration will 
be made of the 
site layout in 
order that any 
noise impact at 
nearby noise 
sensitive 
receptors is 
minimised. 

To minimise 
noise 
disturbance 

CEMP ESR Contractor  During 
construction 

  

3.11 All plant and 
equipment will be 
properly 
maintained and 

To minimise 
noise and 
vibration 
disturbance 

CEMP  Contractor  During 
construction 
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the action / 

commitment 
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of the 
action 

How the 
action will 

be 
implemented 
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requirements) 

Project stage / 
date / 
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(incl. what should be 
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the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

operated in 
accordance with 
manufacturers’ 
recommendation
s and in such a 
manner as to 
avoid causing 
excessive noise. 

3.12 Equipment will be 
shut down when 
not in use for a 
period longer 
than 5 minutes. 

To minimise 
noise 
disturbance 

CEMP  Contractor  During 
construction 

  

3.13 No vehicles will 
wait or queue on 
public highways 
with engines 
running. 

To minimise 
noise 
disturbance 

CEMP  Contractor  During 
construction 

  

3.14 Deliveries will 
only arrive during 
daytime hours, 
preferably during 
the working 
hours of the sites 
and will be routed 
so as to minimise 
disturbance to 
local residents; 
care will be taken 
when unloading 
deliveries and 
vehicles will be 
prohibited from 
waiting on site 
with their engines 
running.  

To minimise 
noise 
disturbance 

CEMP  Contractor  During 
construction 

  

3.15 Regular noise 
monitoring to be 

To minimise 
noise 

CEMP  Contractor  During 
construction 
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the action / 

commitment 
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of the 
action 

How the 
action will 

be 
implemented 

/ achieved 

Source of the 
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criteria and 
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Project stage / 
date / 

implementation 
and/or 

achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

undertaken to 
ensure 
compliance with 
the levels noted 
in the Section 61 
application. 

disturbance 

3.16 New permanent 
4m high noise 
barrier ch.223140 
to 224640 (SB). 

To enhance 
noise 
environment 
at 
residential 
areas. 

Further design 
at DF4 

Noise 
assessment as 
reported in 
Chapter 6. 

Designer/Cont
ractor 

 DF4 through to 
end of 
construction 

  

3.17 New permanent 
2m high noise 
barrier ch.228250 
to 228570 (NB on 
Creswell 
viaduct). 

To enhance 
noise 
environment 
at 
residential 
areas. 

Further design 
at DF4 

Noise 
assessment as 
reported in 
Chapter 6. 

Designer/Cont
ractor 

Subject to further 
value for money 
assessment 
taking into 
account 
engineering 
constraints. 

DF4 through to 
end of 
construction 

  

4. ECOLOGY AND NATURE CONSERVATION 

4.1 All trees to be 
retained in the 
vicinity of works 
are to be 
protected in 
accordance with 
BS5837:2012 - 
Trees in relation 
to design, 
demolition and 
construction. 

To minimise 
damage to 
vegetation. 

Application of 
measures 
outlined in 
CEMP. 

CEMP Contractor No trees 
adversely 
affected  

During 
construction 

ECoW checks at 
required frequency 
dependent upon risk 
level. 
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of the 
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be 
implemented 

/ achieved 

Source of the 
action (incl. 
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reporting 

requirements) 

Project stage / 
date / 
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and/or 

achievement 

Details of monitoring 
(incl. what should be 
monitored and how 

the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

4.2 All construction 
staff are to 
receive training 
on specific 
ecological 
environmental 
protection 
measures (e.g. 
toolbox talks). 

To minimise 
risk of 
environment
al incident. 

Application of 
measures 
outlined in 
CEMP. 
 
Preparation of  
PWMs as 
required. 
 
Toolbox talks 
for contractors.  

CEMP, PWMs Project 
Environmental 
Co-ordinator/ 
Project 
Ecologist. 

Contractors to 
sign on to JAJV 
PWMs for areas 
that require 
specific 
ecological 
environmental 
protection 
measures.  

Prior to 
construction and 
as relevant during 
construction. 

Revisions of PWMs 
upon changing 
environmental 
conditions. 
 
Site record of actions 
arising from the works to 
be undertaken under 
PWMs. 

 

4.3 Construction 
areas to be 
clearly defined 
and no 
construction 
activity, including 
temporary 
storage of 
materials or 
vehicles, to be 
allowed outside 
these areas. 

To minimise 
damage, 
disturbance 
to habitats 
and 
vegetation. 

Construction 
areas defined in 
CEMP and on 
construction 
plans.  
 
Dust mitigation 
measures.  
 
Storage, 
handling and 
disposal of 
potentially 
harmful 
substances 
would be 
implemented on 
site – outlined 
in CEMP. 

CEMP and 
associated plans 
showing the 
proposed 
ecological 
protection areas.  

Contractor Ecological 
protection areas 
are avoided and 
the application of 
this is audited at 
a frequency to 
be agreed with 
the appointed 
Environmental 
Clerk of Works.  

Prior to 
construction. 

Monitoring of the 
demarcation of 
ecological protection 
areas. 
 
Site record maintained of 
checks by the ECoW. 

 

4.4 Accidental 
damage to trees 
and shrubs will 
be treated 
immediately, with 
damaged 
branches cut-
back using hand 

To minimise 
damage, 
disturbance 
to habitats 
and 
vegetation. 

All trees/shrubs 
accidentally 
damaged will 
be inspected by 
an ecologist 
and 
recommendatio
ns made on 

CEMP Contractor Any tree/shrub 
that is damaged 
is successfully 
cut back using 
the appropriate 
equipment so as 
not to have an 
adverse effect on 

During 
construction. 

This would form part of 
environmental 
monitoring of the 
construction works within 
the footprint. The 
frequency will depend 
upon the risk of 
damaging trees/shrubs 
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reference of 

source 
documentation 

Persons 
responsible 

Achievement 
criteria and 
reporting 

requirements) 

Project stage / 
date / 

implementation 
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achievement 

Details of monitoring 
(incl. what should be 
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the results effect 
what action is 

needed 

Date / 
signature of 

completion of 
action 

tools to leave a 
clean cut. 

how to proceed. ecological 
features.  
 
Photographic 
record 
maintained and 
site record of 
works with 
location plan. 

associated with the 
particular activity at that 
time. 

4.5 Any habitats and 
vegetation in 
areas of high 
ecological 
sensitivity to be 
retained will be 
fenced off from 
construction 
activities. 

To minimise 
damage / 
disturbance 
to habitats 
and 
vegetation. 

Vegetation 
removal in 
areas of high 
ecological 
sensitivity (e.g. 
GCN areas, 
badger setts) to 
be completed in 
accordance 
with guidelines 
set out in the 
relevant 
mitigation 
strategies and 
or licensing 
requirements.  

Mitigation strategy 
for specific 
species and 
habitats: PWMs, 
EPSL, other 
Natural England 
development 
licences (e.g. 
badger). 

Contractor  As set out in the 
PWMs, EPSL or 
Natural England 
development 
licence.   

Prior to 
construction in the 
particular section 
of phased work 
that the PWMs, 
EPSL or Natural 
England 
development 
licence refers to. 

Vegetation removal to be 
completed under 
supervision of qualified 
ecologists; if under 
EPSL or Natural 
England development 
licence, this would be 
the named licence 
holder or an accredited 
agent.   

 

4.6 Semi-natural 
habitat that is 
damaged during 
construction will 
be re-instated to 
provide mitigation 
in the medium to 
long-term. 

To minimise 
habitat loss 

Rectification 
areas and 
proposed 
habitat creation 
to be 
highlighted prior 
to construction. 
Liaison with 
landscape and 
other 
disciplines. 

RIS, Highways 
England BAP, 
ecology figures 
from ESR and 
specification for 
habitat creation 
and rectification 
areas.  

Contractor Rectification 
areas and 
proposed habitat 
creation figures 
and associated 
specifications as 
appropriate.  

Prior to handover. Rectification areas to be 
documented and 
monitored as part of the 
CEMP and/or Ecological 
Management Plan as 
required for the 
particular measures.  

 

4.7 The full extent of 
invasive species 

To prevent 
the spread 

Invasive plant 
species have 

CEMP – invasive 
species register. 

Project 
ecologist 

Invasive species 
location registers 

Prior to 
construction. 

Control of the species 
through appropriate 
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what action is 

needed 

Date / 
signature of 

completion of 
action 

within the 
Proposed 
Scheme area 
requiring 
mitigation to be 
resurveyed 
before 
construction to 
ensure that no 
new stands of 
have appeared. 

of invasive 
species. 

been identified 
within the soft-
estate. A re-
assessment of 
the soft estate 
and particular 
focus on known 
areas will be 
completed prior 
to construction. 

to be included 
within CEMP.  

eradication methods 
outlined in the method 
statement, species to be 
removed prior to 
construction.  

4.8 Identified 
invasive species 
to be dealt with in 
accordance the 
method 
statement 
following best 
practice. 

To prevent 
the spread 
of invasive 
species. 

Control of the 
species through 
appropriate 
eradication 
methods 
outlined in the 
method 
statement, 
species to be 
removed prior 
to construction. 

CEMP – Invasive 
species register. 

Contractor No non-native 
species present 
in the 
construction 
footprint or 
spread outside 
the construction 
footprint.  

Prior to 
construction and 
as relevant during 
construction. 

As required depending 
on the species, its 
location and the risk to 
the construction 
programme. 

 

4.9 Where required, 
bat and GCN 
EPSL will be 
applied for 
following 
agreements on 
the methods of 
working in 
affected areas.    

To meet 
legislative 
compliance. 

Applications for 
EPSL to be 
completed prior 
to construction 
stage. These 
applications will 
require 
appropriate 
survey data.  

Detailed design 
will confirm the 
need for a Natural 
England licence 
application. 

Project 
ecologist / 
Contractor  

Applications to 
be sent to 
Natural England 
with supporting 
licence 
documentation. 
Figures to be 
completed. 

Prior to 
construction. 

Monitoring requirements 
in accordance with the 
Natural England licence 
conditions.    

 

4.10 A precautionary 
pre-construction 
badger survey is 
to be undertaken 
along the soft 
estate and within 
30m of the 

To minimise 
disturbance 
of protected 
species. 

Surveys to be 
completed 
500m around 
confirmed 
badger setts. 
Following the 
species surveys 

CEMP, ESR, 
EMP 

Project 
ecologist / 
Contractor 

Badger outline 
mitigation 
strategy and 
Natural England 
licence method 
statement. 

Prior to 
construction. 

Continuous monitoring of 
badger setts to be 
completed for updates 
on current status of 
setts. Monitoring 
completed through the 
use of repeated site 
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working area. A 
survey (500m 
radius) is to be 
undertaken 
around all badger 
setts identified 
within the soft 
estate.  
Requirements for 
badger bait 
marking to be 
highlighted 
depending upon 
survey findings. 

a decision will 
be made as to 
whether bait 
marking 
surveys are 
required for 
badger 
licencing.  

visits and trail cameras 
ahead of anticipated 
badger licencing.  

4.11 Badger sett 
closures. 

To avoid 
contraventio
n of wildlife 
legislation 
with respect 
to badger 
disturbance. 
This might 
entail 
closure of 
setts and/or 
creation of 
artificial 
setts where 
main active 
breeding 
setts are 
required to 
be closed. 

Development of 
artificial setts. 
Closing current 
badger setts 
with appropriate 
exclusion 
fencing. 

Natural England 
licence.  

Project 
ecologist / 
Contractor 

Badger outline 
mitigation 
strategy. Works 
undertaken in 
accordance with 
licence.  

Prior to 
construction 
activities that 
would result in 
contravention of 
wildlife legislation. 

Supervision of sett 
closures – camera 
monitoring to confirm 
badgers have vacated 
the original sett. 
Monitoring requirements 
will be in accordance 
with the Natural England 
licence(s). 

 

4.12 All works that will 
involve the 
removal or 
disturbance of 
features that can 

To minimise 
disturbance 
of breeding 
birds. 

Removal or 
disturbance of 
features that 
can be used by 
breeding birds 

CEMP, ESR, 
EMP 

Contractor No contravention 
of wildlife 
legislation.  
 
ECoW site logs 

Prior to 
construction. This 
is likely to be 
phased as 
required by the 

Monitoring on a daily 
basis if vegetation 
clearance cannot avoid 
the breeding bird 
season. Any removal of 
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what action is 

needed 

Date / 
signature of 

completion of 
action 

be used by 
breeding birds 
are to be 
undertaken 
outside of the 
main bird 
breeding season 
(March to August 
inclusive) as far 
as possible. 

is to be 
undertaken 
outside of 
breeding bird 
season.  
 
If this is not 
possible, 
breeding bird 
checks no more 
than 24 hours in 
advance of 
each area to be 
cleared are 
required.  

during 
vegetation 
clearance.  

construction 
programme. 

features suitable for 
breeding birds during 
breeding season to be 
supervised by qualified 
ecologist. This can only 
be undertaken in 
circumstances when the 
ecologist has confirmed 
absence.  

4.13 PWMs for GCN 
to be followed. 

To minimise 
disturbance 
of protected 
species. 

Establish areas 
that require 
PWMS. Work to 
be carried out 
following 
PWMs. 

CEMP, ESR Contractor and 
Project 
ecologist 

PWMs, CEMP, 
EMP 

Prior to 
construction and 
as relevant during 
construction. 

Monitoring to be 
completed in accordance 
with the requirements of 
the PWMs. 

 

4.14 Water vole/otter 
in priority outfall 
watercourses 
(POW). 

Identify the 
presence/ 
absence of 
otter and 
water vole 
along the 
POW.  

Two survey 
visits as a 
minimum during 
optimal survey 
period (April 
and October). 

CEMP, ESR, EA 
PPG. 
 

Project 
ecologist 

Otter and water 
vole report. 

Prior to 
construction. 

Dependent on findings. 
To be reviewed.  

 

5. LANDSCAPE AND VISUAL IMPACT 
5.1 Existing 

vegetation to be 
protected from 
the works and 
clearance 
carefully 
controlled to 
ensure minimal 
removal. 

To minimise 
loss of 
vegetation 

  Contractor  During 
construction 
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the results effect 
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action 

5.2 Land used 
temporarily to be 
returned to a 
condition suitable 
for the 
continuation of 
the original use. 

To minimise 
visual 
impact 

  Contractor  Prior to handover   

5.3 Ensure that the 
root protection 
area of any 
existing trees in 
proximity to the 
works are 
established and 
protective fencing 
erected as 
necessary in 
accordance with 
best practice and 
BS5837:2012 to 
prevent long term 
damage to the 
health of the 
trees. 

To minimise 
damage to 
vegetation 

 BS5837:2012 Contractor  During 
construction 

  

5.4 All woodland 
adjacent to the 
highway 
boundary, 
including any 
ancient 
woodland, to be 
protected in 
accordance with 
BS5837:2012. 

To minimise 
damage to 
vegetation 

 BS5837:2012 Contractor  During 
construction 

  

5.5 Mitigation 
planting to be 
delivered in 
accordance with 

To minimise 
visual 
impact 

  Contractor  During 
construction 
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detailed design 
planting plans 

5.6 Enhancement 
planting to be 
delivered in 
accordance with 
detailed design 
planting plans 

To minimise 
improve the 
existing 
impact of 
the 
motorway 
on the 
landscape 
and visual 
amenity  

  Contractor  During 
construction 

  

6. CULTURAL HERITAGE 
6.1 During 

construction, 
there is limited 
potential for 
localised damage 
to undiscovered 
items of cultural 
heritage 
importance. In 
the unlikely event 
of the 
identification of 
archaeological 
features within 
the existing 
highway 
boundary or 
within the 
construction 
compound during 
construction, 
works will be 
stopped to allow 
for recording or 
salvage 

To avoid/ 
minimise 
impact on 
previously 
unknown 
items of 
cultural 
heritage. 

Should any 
undiscovered 
items be 
uncovered, a 
watching brief 
will be initiated 
including 
archaeological 
supervision of 
all works 
requiring 
ground 
disturbance.  
Excavation may 
be undertaken 
where it is not 
desirable or not 
possible to 
avoid 
uncovered 
significant 
archaeological 
sites, should 
any be 
identified. 

 Contractor The objectives of 
this will be to 
confirm presence 
or otherwise of 
archaeological 
deposits, to 
determine the 
character of any 
deposits 
uncovered and 
to report on the 
findings. 
If present, the 
archaeological 
remains will be 
fully recorded 
and report on. 
 

During 
construction 

If required, a post-
construction programme 
will be initiated to deal 
with any finds, this will 
include recording of 
investigated 
archaeological remains 
and preparation of 
articles for publication as 
appropriate. 
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excavation. Excavation of 
such sites will 
generally 
involve 
mechanical 
stripping of 
topsoil in the 
areas of impact 
followed by 
archaeological 
investigation. In 
addition to the 
above, the 
relevant county 
archaeologists 
will be 
consulted on 
the scope of 
work should 
any 
archaeological 
remains be 
encountered. 

7. MATERIALS, GEOLOGY AND SOILS 
7.1 Materials 

Procurement 
Plan to be 
prepared for use 
when selecting 
and procuring 
materials prior to 
and during 
construction. 

To ensure 
selection of 
sustainable 
materials. 

  Contractor  Prior to 
construction 

  

7.2 Site profiles to be 
designed to 
minimise 
excavated 
materials. 

To minimise 
disposal of 
materials/ 
waste. 

  Designer/ 
Contractor 

 During detailed 
design 
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7.3 All excavated fill 
to be re-used on-
site where 
geotechnically 
and 
geochemically 
suitable for use. 

To minimise 
disposal of 
materials/ 
waste. 

  Contractor  During 
construction 

  

7.4 Where direct re-
use on site is not 
possible, or 
appropriate, 
materials to be 
sent off site for 
recovery, re-use 
or disposal. 

To minimise 
disposal of 
materials/ 
waste. 

  Contractor  During 
construction 

  

7.5 Off-site recovery 
and/or disposal 
facilities to be 
sought in close 
proximity to the 
application site. 

To minimise 
vehicle 
movements/ 
distance. 

  Contractor  During 
construction 

  

7.6 A SWMP to be 
prepared and 
implemented.  

To minimise 
disposal of 
materials/ 
waste. 

  Contractor  Prior to and during 
construction 

  

7.7 Careful quality 
control to be 
implemented to 
control and 
minimise waste 
through limiting 
over-ordering 
and materials 
spoilage, and 
maximising use 
of any surplus or 
‘off-cut’ materials. 

To minimise 
disposal of 
materials/ 
waste. 

  Contractor  During 
construction 

  

7.8 A Waste To minimise   Contractor  Prior to   
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Management 
Champion to be 
appointed to be 
responsible for 
the SWMP. 

disposal of 
materials/ 
waste. 

construction 

7.9 The Waste 
Management 
Champion to be 
responsible for 
on-site waste 
training of all 
relevant 
operatives to 
ensure the 
effectiveness of 
waste 
segregation 
measures and 
waste reduction. 

To minimise 
disposal of 
materials/ 
waste. 

  Contractor  During 
construction 

  

7.10 A dedicated 
waste 
management 
centre to be 
defined on-site to 
maximise the 
potential for the 
reuse, recovery 
and recycling of 
waste materials 
generated.  

To minimise 
disposal of 
materials/ 
waste. 

  Contractor  Prior to 
construction 

  

8. PEOPLE AND COMMUNITIES 
8.1 The provision of 

appropriate 
information and 
diversion 
measures in 
relation to the 
control of dust 

To minimise 
construction 
related 
disturbance. 

  Contractor  During 
construction 
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and noise 
generation and 
visual intrusion 
on nearby 
receptors.  

8.2 A Construction 
Transport 
Management 
Plan will be 
prepared, setting 
out measures to 
manage 
construction 
traffic and the 
potential impacts 
on the local road 
network and all 
travellers. The 
Plan will be 
agreed with the 
highway 
authorities for the 
local road 
network. 

To minimise 
impacts of 
construction 
traffic. 

  Contractor  Prior to and during 
construction 

  

8.3 Appropriate 
control measures 
implemented in 
accordance with 
best practice 
pollution control 
to mitigate the 
impact of 
reduction in 
amenity arising 
from changes in 
air quality, visual 
intrusion and 
noise and 

To minimise 
construction 
related 
disturbance. 

  Contractor  During 
construction 
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disturbance 
affecting local 
residents and 
businesses within 
the study area  

8.4 Diversion routes 
and closures will 
be clearly 
outlined in the 
CEMP. 

To minimise 
impacts of 
construction 
traffic. 

  Contractor  Prior to and during 
construction 

  

9. ROAD DRAINAGE AND WATER ENVIRONMENT  
9.1 The Environment 

Agency should 
be informed of all 
pollution 
incidents and 
action taken 
accordingly. 

To minimise 
impact of 
pollution 
incidents. 

  Contractor  During 
construction 

  

9.2 Appropriate 
equipment such 
as booms and 
absorption mats 
will be made 
available and 
easily accessible 
for use in the 
event of an 
accidental 
spillage or 
pollution incident, 
and site signage 
should be 
erected showing 
who to contact in 
the event of a 
spillage or 
emergency. 

To minimise 
impact of 
pollution 
incidents. 

  Contractor  During 
construction 

  

9.3 Consent is To ensure  Water Resources Contractor  During   
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required under 
the Water 
Resources Act 
1991 for works 
on, over or within 
the channel 
including 
temporary works 
required for 
construction 
purposes and the 
construction of 
surface water 
outfalls. 

appropriate 
consents 
are in place. 

Act 1991 construction 

9.4 Consultation with 
the Environment 
Agency and lead 
local drainage 
authority 
regarding 
proposed works 
occurring within 
8m designated 
main river or 
ordinary 
watercourse. 

To ensure 
appropriate 
consents 
are in place. 

  Contractor 
/Designer  

 Prior  to 
construction 

  

9.5 The works must 
meet the 
Environment 
Agency’s 
Pollution 
Prevention 
Guidelines 
(PPGs) and 
CIRIA guidance 
documents, 
including ‘Report 
156: Control of 

To minimise 
impact of 
pollution 
incidents. 

 Environment 
Agency’s PPGs 
and CIRIA 
guidance 
documents 

Contractor  During 
construction 
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water pollution 
from construction 
sites – a guide to 
good practice’ 
(2001) and 
‘Report C648 – 
Control of water 
pollution from 
linear 
construction 
projects’ (2006). 

 

 

.
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11. Recommendation on determination 

11.1. Introduction 
11.1.1. Sections 5 to 9 of this ESR consider the potential environmental implications and impacts of 

implementing the Proposed Scheme, including identification of mitigation measures, where 
deemed appropriate. This section briefly sets out the conclusions of the environmental 
assessment and provides a recommendation on determination. 

11.2. Air quality – operation 
11.2.1. The Proposed Scheme is not predicted to be likely to result in any significant impacts on local air 

quality. The compliance risk assessment has identified that the Proposed Scheme has a low risk 
of being non-compliant with the EU directive on ambient air quality.  

11.2.2. In the 2020 DM and DS scenarios, there are predicted to be exceedances of the annual mean 
NOx at up to 120m from the kerbside of the M6. In these locations, the Proposed Scheme is 
predicted to result in increases in NOx concentrations in 2020. 

11.2.3. The regional assessment results show relatively small percentage increases in NOx, PM10 and 
CO2 emissions as a result of the Proposed Scheme, with similar results for the opening and 
design year assessments. 

11.2.4. In summary, no significant residual effects on air quality are predicted during the operation of the 
Proposed Scheme. 

11.3. Noise and vibration 

Construction 
11.3.1. At the time of the assessment, information on the types of construction plant and equipment, 

phasing, working times, traffic management measures, method of piling and plant set up / 
combination had not been finalised. A generic assessment was undertaken to understand the 
potential impacts of construction works in terms of noise and vibration. Potential significant noise 
effects exist for properties within 300m of the works based on a worst case assessment.  These 
potential significant effects will be avoided using best practicable means and by limiting durations 
of noise impacts at receptors. 

11.3.2. There is a risk that there will be significant vibration effects where there are properties within 20m 
of percussive piling works. To mitigate this risk alternative piling methods will be used wherever 
practicable and vibration levels will be monitored at the nearest properties to ensure that damage 
thresholds are not exceeded. Lower adverse effects may occur up to around 50m from piling 
works.  Adverse effects will be managed through good community engagement including 
advance notice of piling works and a telephone hotline to report problems. 

Operation 
11.3.3. The operational noise assessment includes two new noise barriers at Stafford and at J14. With 

the included mitigation in the long-term, the majority of noise sensitive receptors in the study area 
are expected to experience negligible decreases in noise in the daytime, with some receptors 
predicted to experience minor to moderate noise decreases. At night-time there are predicted to 
be more negligible noise increases than decreases but there are a small number of properties 
predicted to experience minor to moderate night-time noise decreases as a result of the 
Proposed Scheme. 

11.3.4. The Proposed Scheme results in a reduced number of people experiencing noise levels above 
the significant adverse effect level in both the daytime and the night-time in the opening and 
future year assessments. 
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11.4. Ecology and nature conservation 
11.4.1. There would be no significant adverse effects to statutory or non-statutory designated sites, 

habitat, bats and otters as a result of the Proposed Scheme. 

11.4.2. The effects of habitat loss and direct mortality on badger during the construction phase would be 
mitigated by temporary and permanent sett exclusions within the soft estate, resulting in no 
significant residual effects. 

11.4.3. Direct mortality of birds would be avoided through careful timing of vegetation clearance. As 
such, no significant effects to birds are anticipated as a result of the Proposed Scheme. 

11.4.4. The effects of habitat loss and direct mortality on water vole would be mitigated by the 
enhancement of terrestrial habitats and translocation of water vole from construction areas, as 
necessary. There would be no significant adverse effects to water vole as a result of the 
Proposed Scheme.  

11.4.5. The effects of habitat loss and direct mortality on GCN would be mitigated through the 
enhancement of terrestrial habitats and exclusion of GCN from construction areas. There would 
be no significant adverse effects to GCN as a result of the Proposed Scheme. 

11.4.6. No other significant adverse impacts or significant residual effects are anticipated on other 
important ecological features meeting the threshold of value for the Proposed Scheme. 

11.5. Landscape and cultural heritage– visual ameni ty and setting 
11.5.1. The majority of receptors (17) have been considered to potentially experience a moderate or 

minor adverse impact resulting in a slight adverse effect for 11 receptors due to the opening up of 
the motorway and visual intrusion of construction activities. 

11.5.2. The worst affected receptors experiencing major impacts and large adverse effects are likely to 
be VR3, VR4 and VR16, which are residential properties close to the motorway where existing 
vegetation cannot be retained; VR22 properties on the edge of Hanchurch, where again some 
screening vegetation would need to be removed and there is the added impact of lighting 
columns; and Burton Bank foot bridge (part of VR23), which would be demolished before being 
rebuilt. There are also expected to be moderate adverse effects for five other receptors, due to 
the removal of vegetation and consequent visual intrusion of construction activities for properties 
adjacent to the motorway. 

11.5.3. At year 1, the majority of receptors (21) have been considered to potentially experience a minor 
or negligible adverse impact resulting in a slight adverse effect for 18 receptors due to the 
opening up of the motorway and consequent increase in visibility of traffic and new infrastructure. 
The worst affected receptors experiencing moderate adverse effects are again likely to be VR4, 
VR16 and VR22 where new gantries and other features may still be visible due to loss of 
screening vegetation. 

11.5.4. At year 15 the proposed mitigation and enhancement planting would have matured to greatly 
improve screening and integrate the motorway further into the landscape. Due to additional 
planting that would infill existing gaps it is considered that some receptors (nine) may experience 
beneficial impacts resulting in either neutral or slight beneficial effects. This is most evident for 
receptor VR1, which currently has very open views of the motorway. The worst affected receptors 
experiencing slight adverse effects are again likely to be VR4 where new gantry features may still 
be glimpsed in close view, or VR22 where new lighting columns would remain visible over 
replacement vegetation. 

11.5.5. In terms of impacts on the setting of cultural features, the Proposed Scheme is not considered to 
significantly increase intrusion on the setting of the assets and all four assets were assessed with 
negligible adverse impacts at year 15, resulting in neutral or slight adverse effects. More detailed 
discussion is set out within the assessment table in Appendix I. 
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11.5.6. Construction compounds have not been confirmed at the time of writing. However, two potential 
locations have been considered; one using the Doxey depot land north of Aston Bank bridge and 
one using land to the south-west of J14 off Creswell Grove. At the Doxey depot site, assuming no 
perimeter vegetation is removed it is considered unlikely that there would be any additional 
impacts. At the J14/Creswell Grove site, the compound features and activities would be obvious 
and intrusive and the impact during construction, therefore, would be major adverse for one 
receptor, resulting in a large adverse effect. The effect, however, would be temporary over the 
duration of construction period only and as such, is not considered to be significant, assuming the 
site is returned to its original status after use. 

11.6. Cumulative effects 
11.6.1. No significant adverse cumulative effects are predicted as a result of the Proposed Scheme. 

11.7. Achieving the Highways England Licence object ives 
11.7.1. As discussed in Section 1, the Highways England Operating Licence and RIS set out 

requirements for Highways England schemes to not only minimise detrimental environmental 
impacts, but to also aim to achieve environmental enhancement. The environmental 
enhancements to be included as part of the Proposed Scheme are set out in the relevant topic 
chapter and are summarised by topic in Table 11-1. 

Table 11-1 Summary of environmental enhancements 
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Topic Proposed element/ 
mitigation 

Location Associated environmental enhancement 

Air quality None needed/ proposed. N/A N/A 

Noise and 
vibration 

NB6: Noise barrier 
around 1,500m long and 
4m high. 

M6 B Ch. 223140 to 
Ch. 224640 

Reduce road traffic noise levels in noise 
Important Areas 7328 and 8209. 

NB12: noise barrier 
around 320m long and 
2m high. 

M6 A Ch. 228250 to 
Ch. 228570 Reduce road traffic noise levels in noise 

Important Area 8206 

Low noise surface 

Scheme-wide (J13-
J15, all lanes NB and 
SB) 

The Proposed Scheme will incorporate a low 
noise surface in the opening year across all 
lanes between J13 and J15 resulting in an 
additional 1dB benefit over the DM situation in 
the opening year.  This benefits all noise 
important areas associated directly with the 
M6 between J13 to J15.  These are 11172, 
12120, 7262, 7263, 7264, 7265, 7266, 8206, 
7328 and 8209. 
No improvement will be made to noise 
important areas within study area which are 
indirectly affected by the scheme i.e. 7334 to 
the south of J13 and 11191 on the A449 to the 
north-east of J13. 

Ecology and 
nature 
conservation 

Habitat creation and 
enhancement as per 
landscape design  

Scheme wide 
Improve and enhance existing habitats. 

Landscape 
and cultural 
heritage – 
visual 
amenity and 
setting 

Design and residual 
mitigation measures in 
Section 8 and Table 10-
2.  

Areas identified 
where existing 
Highways England 
Environmental 
Objectives are not 
being met and where 
the Government’s 
RIS Objectives and 
Natural England’s 
Statements of 
Environmental 
Opportunity could be 
implemented. 

Improve and enhance both the motorway 
driving experience and the integration of the 
motorway into the landscape and views. 

Further measures to help 
meet objectives included 
in landscape and 
ecology layout plans. 

Improve and enhance both the motorway 
driving experience and the integration of the 
motorway into the landscape and views. 

Water and 
drainage 

Majority of drainage 

network is 'as existing' 

with no additional 

measures required. 

Pollution control 

measures (primarily 

penstocks) are 

proposed at ERAs. 

 

ERAs scheme wide 

Isolate and control spillages adjacent to ERAs 
 

11.8. Conclusion 
11.8.1. In conclusion, the majority of potential impacts identified and assessed would be temporary and 

short term in duration associated with the construction of the Proposed Scheme. Given the 
application of mitigation measures set out in this document, none of the predicted construction 
impacts would be significant. 

11.8.2. Adherence to good practice embodied in comprehensive CEMP will minimise the identified 
temporary adverse effects. Mitigation is also identified (and incorporated in the Proposed 
Scheme design where appropriate) to minimise the permanent loss of negligible value habitat in 
the soft estate. 
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11.8.3. During operation, no long term significant adverse effects on local receptors are predicted. 
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13. Glossary and abbreviations 
µg/m3 Micrograms (one-millionth of a gram) per cubic metre of air. 
AADT annual average daily traffic 
AAWT average annual weekday traffic 
ADS automatic display signs 
ALR all lane running 
AMI advance motorway indicators 
AQMA air quality management area 
AQO Air quality objective 
AQS air quality strategy 
ARN affected road network 
ASR appraisal specification report 
ATM active traffic management 
BAP biodiversity action plan 
BAS biodiversity alert site 
BAT best available technology 
BNL basic noise level 
BS5228 British Standard: Code of practice for noise and vibration control on construction and 

open sites. 
CCTV closed-circuit television 
CEMP construction environmental management plan 
CERC Cambridge Environmental Research Consultants Ltd 
CIEEM Chartered Institute of Ecology and Environmental Management 
CIRIA Construction Industry Research and Information Association 
CIRIA C648 CIRIA standard 648: Control of Water Pollution from Linear Construction Projects 
CMI controlled motorway indicator 
CMS continuous monitoring station 
CO2 carbon dioxide 
CoCP code of construction practice 
COPD chronic obstructive pulmonary disease 
CRF congestion reference flow 
CROW Act Countryside and Rights of Way Act 2000 
CRRN compliance risk road network 
CRTN calculation of road traffic noise 
D3M dual 3-lane motorway 
dB Decibel. The unit used to measure the intensity of a sound. 
DBM dense bitumous material 
DCO development consent order 
DECR design evolution and commitments register 
Defra Department for Environment, Food and Rural Affairs 
DF (DF1, DF2, DF3) Design Freeze (Design Freeze 1, Design Freeze 2 etc.) 
DfT Department for Transport 
DM do minimum 
DMRB Design Manual for Roads and Bridges 
DNO distribution network operator 
DS do something 
DVSA Driver and Vehicle Standards Agency 
EA Environment Agency 
EC European Commission 
EFT emissions factor toolkit 
EIA environmental impact assessment 
EIA Directive Used to refer to EC Directive 85/337/EEC as amended by EC Directive 

97/11/EC and the Public Participation Directive 2003/35/EC. 
EIA Regulations “A collective name for the various statutory instruments through which the 

EC Council Directive on Environmental Assessment (Directive 85/337/EEC 
as amended by Directive 97/11/EC” and the Public Participation Directive 
2003/35/EC) “has been implemented in the UK.”1 

EMS enhanced message signs 
EnvIS Environmental Information System. A Highways Agency system for defining and 

categorising the man-made or natural assets within and surrounding the Strategic Road 

                                                      
1 Adapted from a definition given by the Institute of Environmental Management and Assessment (2004) Guidelines for Environmental 
Impact Assessment. 
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Network. Guidance on this system is provided in Interim Advice Note 84/10. 
EPS European protected species 
EPSL European protected species licence 
EQS environmental quality standards 
ERA emergency refuge areas 
ERT emergency roadside telephones 
ES environmental statement 
ESR environmental study report 
FPL first priority location 
GCN great crested newt 
GIS geographic information systems 
GLVIA Guidelines for Landscape and Visual Impact Assessment 
ha hectare 
HA EG Highways Agency Environment Group 
HA NND Highways Agency  
HABAP Highways Agency Biodiversity Action Plan 
HADDMS Highways Agency Drainage Data Management System 
HAPMS Highways Agency Pavement Management System 
HAWRAT Highways Agency Water Risk Assessment Tool 
HE Highways England (formerly Highways Agency) 
HEMP Handover environmental management plan 
HGV / HDV heavy goods vehicle / heavy duty vehicle 
HRA hot rolled asphalt 
HS2 The proposed High Speed 2 rail line from London to Birmingham. 
HSE Health and Safety Executive 
HSI Habitat suitability index 
HSI habitat suitability index 
IA important area (noise) 
IAN interim advice note 
IP inter-peak 
JAJV Jacobs Atkins Joint Venture 
JNCC Joint Nature Conservation Committee 
kph kilometres per hour 
LA10,18h The arithmetic average of the A-weighted noise level that is exceeded for 10% of each 

hourly period between 06:00 and 24:00 either calculated from hourly AAWT flows or an 
approximation from 18 hour AAWT (Noise Insulation Regulations 1975 as amended 1988 
and CRTN). 

LAeq,T The A-weighted equivalent continuous sound pressure level.  This is the constant noise 
level which over a time period, T, contains the same acoustic energy as the actual time-
varying noise level.  The A-weighting takes into account typical human hearing response. 

LAQM Local Air Quality Management 
LAQM,TG Local Air Quality Management Technical Guidance 
LCA landscape character area 
LDV light duty vehicle 
Lnight,outside Night-time noise indicator (Lnight) of Directive 2002/49/EC of 25 June 2002.  It is the A-

weighted long-term average sound level determined over all the night periods of a year; 
in which the night is eight hours. 

LNR local nature reserve 
LNS low noise surface 
LOAEL lowest observed adverse effect level 
long span cantilever Signage structure that spans a single carriageway with supports in one verge only. 
LTTE6 long term trends 
LWS / pLWS local wildlife site / potential local wildlife site 
M6T M6 Toll 
MAGIC Multi-Agency Geographic Information for Countryside 
MIDAS motorway incident detection and signalling 
MM managed motorway 
MM HSR managed motorways with dynamic hard shoulder running designed to IAN 111 
MoU measure of uncertainty 
MP marker post 
mph miles per hour 
MPI major project instruction 
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MS4, MS3 Motorway signal mark (4, 3). These are varieties of variable message signs. MS3 signs 
allow the display of free text messages to road users consisting of two, three or four row 
characters per row to display more text-only messages. MS4 is the latest generation of 
variable message signs designed to display both pictograms and text. The MS4 
increases the intelligibility of information by the use of internationally recognised warning 
symbols. (Refer to http://www.dft.gov.uk/ha/standards/ians/pdfs/ian109.pdf for more 
detail and illustrations). 

MSA motorway service area 

Natura 2000 Natura 2000 is the centrepiece of EU nature and biodiversity policy. It is an EU-wide 
network of nature protection areas established under the 1992 Habitats Directive. The 
aim of the network is to assure the long-term survival of Europe's most valuable and 
threatened species and habitats. It comprises SAC designated by Member States under 
the Habitats Directive, and also incorporates SPAs, designated under the 1979 Birds 
Directive (http://ec.europa.eu/environment/nature/natura2000/index_en.htm, accessed 
12 September 2014). 

NB northbound 
NBN National Biodiversity Network 
NCA national character area 
NE Natural England 
NHL National Heritage List 
NIA nature improvement area 
NMU non-motorised user (e.g. pedestrian, cyclist, horse rider) 
NNR National Nature Reserve 
NNR national nature reserve 
NO2 nitrogen dioxide 
NoD Notice of Determination 
NOEL no observed effect level 
NOx oxides of nitrogen 
NPPF National Planning Policy Framework 
NPSE Noise Policy Statement for England 
NPSNN National Policy Statement for National Networks 
NR Network Rail 
NRTS national roads telecommunication services 
OEMP Outline environmental management plan 
OIA other important areas 
OP off peak 
OS Ordnance Survey 
PCF Project Control Framework 
PCM pollution climate model 
PIE / dPIE Public information exhibition / digital public information exhibition 
PLT programme level team 
PM10 The fraction of particulates in air of very small size (less than 10 micrometres). 
PM2.5 Fine particles in the (ambient) air 2.5 micrometres or less in size. 
PMW precautionary methods of working 
POW priority outfall watercourses 
PPG pollution prevention guideline 
PPGN Planning Practice Guidance Noise 
PPV peak particle velocity 
PROW public right of way 
PTZ pan-tilt zoom 
Ramsar/ Ramsar site The Convention on Wetlands of International Importance, called the Ramsar Convention 

is an intergovernmental treaty that provides the framework for national action and 
international cooperation for the conservation and wise use of wetlands and their 
resources. Ramsar sites are wetlands of international importance, designated under the 
Ramsar Convention. 

RCB rigid concrete barrier 
RCC regional control centre 
REAC register of environmental actions and commitments 
RIS Roads Investment Strategy 
RMSE Root mean square error is a measure of air quality model performance. It is frequently 

used to measure of the differences between values predicted by a model or an estimator 
and the values actually observed. Basically, the RMSD represents the sample standard 
deviation of the differences between predicted values and observed values. 

RoD Record of Determination 
ROTTMS remotely operated temporary traffic management signs 

http://www.dft.gov.uk/ha/standards/ians/pdfs/ian109.pdf
http://ec.europa.eu/environment/nature/natura2000/index_en.htm
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RPG registered parks and gardens 
SAC/ pSAC/ cSAC special area of conservation / potential SAC / candidate SAC 
SB southbound 
SBI Site of biological importance 
SEB statutory environment body (Natural England, Environment Agency, Heritage England 

etc.) 
SER Staffordshire Ecological Records 
SM Smart motorway. These are motorways that use active traffic management techniques to 

increase traffic capacity, by employing variable speed limits and hard shoulder running at 
busy times. Formerly called managed motorways. 

SMP Smart Motorways Programme 
SOAEL significant observed adverse effect level 
SPA / pSPA special protection area / potential special protection area 
SRN strategic road network 
SSSI site of special scientific interest 
SuDS sustainable drainage systems 
superspan gantry Gantry spanning both the northbound and southbound carriageways of the motorway, 

with supports on both verges. 
SWMP Site waste management plan 
TAG Transport Analysis Guidance 
TJR through junction running 
TM traffic management 
TO Traffic Officer 
TSCS thin surface course system 
TWC thin wearing course 
VMS variable message signs 
VMSL variable mandatory speed limits 
VOSA Vehicle Operator Services Agency 
VRS vehicle restraint system 
WCML West Coast Main Line 
ZoI Zone of influence 
ZTV Zone of theoretical visibility 
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http://en.wikipedia.org/wiki/Hard_shoulder
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Appendix A. IAN 125/15 checklist 
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Appendix B. Air quality verification 
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Appendix C. Air quality modelling results 
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Appendix D. Noise technical report 
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Appendix E. Ecology legislation guidance 
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Appendix F. Targeted protected species 
and habitat constraints survey  
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Appendix G. Great crested newt survey 
report 
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Appendix H. Habitat regulations 
assessment screening report and 
figures 
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Appendix I. Visual impact receptors table 
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