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1. Introduction 

The M5 Junction 10 Improvements, which are referred to as “the Scheme”, affect a 
considerable amount of land. They have the potential to bring about noticeable changes 
to the environment and the way people currently enjoy and move around the land where 
development is being considered. This means that an Environmental Statement (ES) 
must be produced to support the application for the Scheme to be built. 

An ES reports on a process called environmental impact assessment (EIA), which 
explores how a Scheme is likely to change the environment in detail. An ES reports on 
whether these changes will be positive or negative and, importantly, whether they would 
be significant in relation to the definition within the legislation that governs EIA.  

Proposals are included for avoiding or reducing negative effects, as well as ways to 
improve the environment as part of building any Scheme – together these are called 
mitigation and enhancement measures. An ES then provides an overall conclusion on 
the environmental impacts of the project, taking into account the mitigation and 
enhancement measures. 

To date, ahead of the ES production, a range of technical work has been completed that 
compares options for the Scheme’s design, including a Preliminary Environmental 
Assessment of Options Report (PEAOR). The PEAOR provides the beginnings of the 
ES for the Scheme, describing important features of the existing environment and 
providing information about how it may change as a result of each of the options being 
compared.  

This report is a non-technical summary of the main findings of the PEAOR. 
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2. Scheme background 

Gloucestershire faces significant challenges to achieve its vision for economic growth. A 
Joint Core Strategy (JCS) - a partnership between Gloucester City Council, Cheltenham 
Borough Council and Tewkesbury Borough Council was formed to produce a 
coordinated strategic development plan to show how the region will develop during the 
period up to 2031. This includes a shared spatial vision targeting 35,175 new homes 
and 39,500 new jobs. 

Major development of new housing (c.9,000 homes) and employment land (c.100ha) is 
proposed in strategic and safeguarded allocations in the West and North West of 
Cheltenham, much of which lies within Tewkesbury Borough. This, in turn, is linked to 
wider economic investment, including the government supported and nationally 
significant Cyber Park UK, adjacent to Government Communication Headquarters 
(GCHQ) predicted to generate c.7,000 jobs. 

To unlock the housing and job opportunities, a highway network is needed that has the 
capacity to accommodate the increased traffic it will generate, within a sustainable 
transport context. A Business Case for this was submitted in March 2019 to the Housing 
Infrastructure Fund (HIF), wherein an investment case was made for the infrastructure 
improvements, which together make up the M5 Junction 10 improvement scheme: 

• An all-movements junction at M5 junction 10 including a new Link Road to west 
Cheltenham; 

• Widening of the A4019 to the East of the Link Road; and 

• A38/A4019 junction improvements at Coombe Hill.  

An upgrade to the Arle Court Park and Ride site to a Park and Interchange was also 
included within the bid for funding, and is being progressed separately.  

The location of the M5 Junction 10 improvement scheme elements are shown in Figure 
1. 

Figure 1: Location of M5 Junction 10 improvements scheme elements 
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Funding was awarded successfully by HIF in March 2020. 

The all-movements junction at M5 Junction 10 was also identified by Highways England 
in the Birmingham to Exeter Route Strategy (one of a number of Route Strategies 
produced to provide an analysis of the performance of the network), as a critical 
requirement to maintain the safe and efficient operation of the M5 corridor, whilst 
enabling planned development and economic growth around Cheltenham, Gloucester 
and Tewkesbury. 

2.1. Scheme objectives 

The scheme objectives are to: 

• Provide the transport connections and network capacity in west and north-west 
Cheltenham to facilitate the delivery of housing and economic development sites 
allocated or safeguarded in the Joint Core Strategy. 

• Provide a transport network in the west and north-west Cheltenham area with the 
levels of service, safety and accessibility to meet current and future needs. 

• Provide greater connectivity between the Strategic Road Network (SRN) and the 
transport network in west and north-west Cheltenham. 

• Provide a more integrated transport network by enabling opportunities to switch to 
more sustainable transport modes within and to west, north-west and central 
Cheltenham. 

• Deliver a package of measures which is in keeping with the local environment and 
minimises any adverse environmental impacts. 

2.2. Scheme options 

Five options were assessed in the PEAOR for the all-movements junction at M5 junction 
10. Each offers a different way of access to the M5, while ensuring the safety of 
everyone that uses the roads, whether that is walking, cycling, riding a horse, taking a 
bus or driving.  

Options 1a and 5 both create a new M5 Junction 10 at a point north of the existing 
junction, which would be closed to motorway traffic in the operational phase of the 
Scheme. This introduces new roads to land that is currently open fields earmarked for 
development (identified in the JCS) and, due to this, the pattern of impacts and effects is 
different for these options compared to Options 2, 2a and 2b which involve a new 
motorway junction in the location of the existing junction. 

The five Scheme options therefore affect different parcels of land and property and 
these differences are described in this summary document. They do also share some 
key characteristics, which are: 

Across each Scheme option assessed in the PEAOR, all options include the following 
common elements: 

• West Cheltenham Link Road – All options include a link road to join the site up to 
the West Cheltenham allocated land parcel from the JCS. This link road includes a 
viaduct over the floodplain of the river Chelt in the area, and a roundabout 
connecting to the B4064.  

• Uckington Roundabout – All options include a roundabout approximately 200m 
east of the existing M5 J10 to provide a link between the West Cheltenham Link 
Road, the junction itself and the A4019. Options 1A and 5 work by adding a 
northern exit from this roundabout.  

• A4019 Dualling – All options include the dualling of the A4019 through Uckington 
towards Cheltenham at Gallagher Retail Park.  

The proposed alterations to the junction at Coombe Hill have not been assessed in the 
PEOAR. Initial environmental impact findings for this element of the scheme are 
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included within the Coombe Hill/A4019 TAR and more detailed assessments will be 
included within the ES. 
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3. The PEAOR approach 

The bullets below outline briefly the process by which the PEAOR was completed to 
inform the option selection process in the Technical Appraisal Report (TAR).  

• Options were provided for assessment based on known environmental constraints 
in the area; 

• Study areas for individual assessments were confirmed; 

• Review of the existing environment – the ‘baseline’ – which is what the changes 
arising from the Scheme options are compared against; 

• Characterise the ‘sensitivity to change’ of the defining baseline characteristics; 

• Set out how the Scheme options would change the baseline – the ‘impacts’; 

• Categorise the ‘magnitude’ (how large the change) of the impacts on the baseline, 
noting any particular differences between the Scheme options; 

• Assess what these changes mean – the ‘effects’ – which is determined by cross-
referencing the magnitude of impact against the sensitivity of the baseline; 

• Make suggestions for mitigation and enhancement – alterations to the Scheme 
designed to overcome environmental issues and prevent significant effects; 

• Define the likely ‘residual effects’ in light of the mitigation measures and 
enhancement proposals;  

• Review differences in residual effects between the options to understand if some 
options lead to lesser effects than others. Any residual effects that remain 
significant adverse may be key in helping to decide which of the options should be 
taken forward as the preferred Scheme; and 

• Review mitigation requirements to reach non-significance of effect, as options that 
require more mitigation may influence other project factors (e.g. price of scheme 
construction). 

The following environmental topics have been assessed within the PEAOR: 

• Air Quality 

• Noise and Vibration 

• Biodiversity 

• Water 

• Landscape and Visual Amenity 

• Geology and Soils 

• Cultural Heritage 

• Materials and Waste 

• Population and Health 

• Climate Change and Sustainability 

• Vulnerability of the Scheme to Climate Change 
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4. The existing environment 

The five Scheme route options are shown on the Environmental Constraints Plan 
(Figure A.1 (Appendix A)). This plan shows where there are existing features that 
influence the way in which the Scheme route options have been designed. These 
include the following environmental ‘designations’ in the vicinity of the works – places or 
features that receive special protection from certain types of development or change 
through environmental legislation: 

• Air Quality Management Area (AQMA) 

• Noise Important Areas (NIA) 

• Site of Special Scientific Interest (SSSI) 

• Ancient Woodland 

• Scheduled Monuments 

• Registered Parks and Gardens 

• Listed Buildings (I, II and II*) 

• Historic Landfill Sites 

• Flood Zones 2 and 3 

• Risk of Flooding from Surface Water (1 in 30, 1 in 100 and 1 in 1000 years storms) 

• WFD Waterbodies 

• Existing Public Rights of Way 
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5. Impacts and likely significant effects 

5.1. Air quality 

The Air Quality Baseline  

All Scheme route options pass through the Cheltenham Borough Air Quality 
Management Area (AQMA). The extent of the AQMA was under review when the 
PEAOR was completed and this review is ongoing. The closest continuous air quality 
monitoring point to the Scheme, which is 5km south-west of the existing M5 Junction 10, 
recorded nitrogen dioxide levels that were within acceptable ranges in 2018, which was 
the most recent available data. A monitor1 to record nitrogen dioxide and particulate 
levels on Gloucester Road was also installed 3.5km south-east of the Scheme – levels 
here were also in acceptable ranges. 

The local authorities generally use devices called ‘passive diffusion tubes’ to measure 
concentrations of nitrogen dioxide at roadside locations2. In general, the trend shown by 
the data is towards improving air quality over time; however, some devices recorded 
levels above air quality standard objectives. In 2017 and 2018 these high levels were 
noted along northern access routes into Cheltenham Centre, along the A4019 and at St 
Margaret’s Street, which are all within the study area for the Scheme. These locations 
are considered more sensitive to change. 

A Scheme specific air quality monitoring survey commenced in July 2019, focusing on 
stretches of road that are expected to experience changes in the speed, type and 
overall amount of traffic as a result of the Scheme. The initial results showed the UK Air 
Quality Objectives were met at all locations. This reflects the findings of Cheltenham 
Borough Council’s (CBC) own previous monitoring in Cheltenham and nationally held 
datasets on background concentrations of key pollutants3.  

Construction 

Construction activities can create dust, typically capable of travelling up to 350m from 
where it originated. Dust impacts vary according to how long activities last, where they 
are, the weather conditions and how effective dust control measures are. These are 
typically controlled by measures written within the construction controls of an Outline 
Environmental Management Plan (OEMP) and no significant adverse residual effects 
are expected from the construction of any Scheme options. 

Construction traffic will increase vehicle movements while the Scheme is being built, 
particularly noticeable near work sites where materials, equipment and members of the 
workforce would introduce new activity. Until a preferred option for the Scheme has 
been chosen, the details of traffic management cannot be developed. The air quality 
assessment in the PEAOR therefore notes the impact, its temporary nature, and the 
need for further assessment within the Environmental Impact Assessment (EIA). It also 
identifies the value of defining an agreed transport route for materials as part of 
mitigating adverse construction traffic impacts.  

Summary of construction assessment 

There are unlikely to be any significant adverse residual air quality effects during 
construction provided that the OEMP is followed and additional mitigation measures to 
protect emissions from construction traffic, including the use of an agreed transport 

 
1 An AQ Mesh Monitor – This allows real-time monitoring of Nitrogen dioxide and particulates 

2 These function by being replaced monthly and sent to a lab for analysis 
3 DEFRA Local Air Quality Monitoring Background Mapping - https://uk-air.defra.gov.uk/data/laqm-
background-home  

https://uk-air.defra.gov.uk/data/laqm-background-home
https://uk-air.defra.gov.uk/data/laqm-background-home
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route for construction materials deliveries, are included. This conclusion applies equally 
to all Scheme options. 

Operation 

It is expected that the Scheme will trigger changes in the roads that drivers choose to 
travel along, termed ‘traffic redistribution’. The traffic redistribution has been modelled 
using specialist computer packages to help identify the likely patterns of traffic 
movements – the number of vehicles, proportions of heavy goods vehicles (HGVs), 
speeds and possible queues – and pinpoint where such changes may affect air quality. 

The traffic modelling looks at likely changes in 2021, as an assumed opening year; and 
2036. The 2036 scenario also makes an allowance for additional traffic linked to the new 
housing and employment development that the Scheme is intended to facilitate. For the 
PEAOR, the air quality assessment was based on a qualitative review of the traffic 
modelling outputs to identify the locations that could be affected by a change in air 
quality. In the later stages of the EIA for the Scheme, this traffic modelling will be used 
to model air quality changes across the local area that can be linked to the Scheme – 
this will provide quantitative data.  

In the assessment, changes in air quality are of greatest concern where existing air 
quality pollutant concentrations are higher and receptors are present, for example, 
homes near the A4019 and High Street. The assessment for 2021 shows increases in 
traffic near the expanded M5 Junction 10 (Options 2, 2a and 2b), which could affect 
existing properties; and on local roads in the north-west and central parts of 
Cheltenham. Traffic redistribution resulting from the Scheme also shows increased 
traffic flows on the A40 to the west of M5 Junction 11 and on the M5 between Junctions 
10 and 11. Routes between M5 Junction 11 and the town centre and roads that 
currently provide access to the north-west of Cheltenham, including the B4063, B4634 
and Fiddler’s Green/Hester’s Way, are all predicted to benefit from reductions in traffic 
flow. By 2036 the traffic modelling shows increases in traffic flows across the road 
network, which reflects the role of the Scheme in supporting new development in this 
part of Cheltenham. 

For air quality the main differences between the Scheme options are: 

• A4019 – increased traffic with Options 1a and 5; decreased traffic with Options 2, 
2a and 2b 

• A40 east of Princess Elizabeth Way Roundabout – increased traffic with Options 1a 
and 5; decreased traffic with Options 2, 2a and 2b 

• Princess Elizabeth Way (south of Fiddler’s Green Lane) – increased traffic with 
Options 1a and 5; decreased traffic with Options 2, 2a and 2b 

Options 2, 2a and 2b generally showed lower increases in traffic flows on roads passing 
through the Cheltenham AQMA than Options 1a and 5. In the 2036 modelling, Options 
2, 2a and 2b also showed reductions in traffic flows on the A38, comparing favourably to 
Options 1a and 5, which showed increases on the same stretch of road. This is because 
the traffic model indicates that some users originating south of M5 Junction 10 may find 
it faster to route through central and east Cheltenham to join the M5 southbound at 
Junction 11 rather than use the amended Junction 10, were Option 1a or 5 to be built. 

Summary of operational assessment 

There are not expected to be any significant adverse residual air quality effects on 
statutory or non-statutory ecological assets from the Scheme. This conclusion applies 
equally to all Scheme options. 

There are notable changes in traffic patterns predicted once the road is in use and these 
vary by Scheme option – the PEAOR identifies which roads these affect but does not 
yet explore how this relates to sensitive receptors such as residents, homes and 
schools. This detailed analysis will come in the next stage of the EIA and inform 
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proposals for targeted mitigation measures, which will be reported in the Environmental 
Statement (ES). 

In general terms, Options 1a and 5 result in increases in traffic flows across a larger 
amount of the road network than Options 2, 2a and 2b. Options 2, 2a and 2b also 
contribute lower levels of traffic growth within the Cheltenham AQMA than Options 1a 
and 5. Whilst air quality modelling has not yet been undertaken, the analysis of traffic 
flows indicate that Options 2, 2a and 2b are preferred over Options 1a and 5. 

5.2. Noise and vibration 

The study area for considering noise and vibration effects is produced by following a 
procedure set out in specialist guidance4.. This procedure has resulted in the following 
calculations of receptors that could potentially be affected by noise and vibration from 
the Scheme options: 

• Option 1a – 3999 residential receptors; 20 non-residential receptors 

• Options 2, 2a and 2b (based on Option 2 as representative) – 4252 residential 
receptors; 22 non-residential receptors 

• Option 5 – 4288 residential receptors; 23 non-residential receptors 

The existing source of noise within the study areas is predominantly road traffic noise, 
which creates a general baseline noise level for most receptors of 40-45dB LA10,18h. This 
is at the upper end of the threshold level of daytime noise that is generally not 
considered adverse (46dB LA10,18h would be adverse; and 63dB LA10,18h would be 
significant adverse). Properties that are close to the motorway have baseline noise 
levels up to 75dB LA10,18h and thus are already experiencing noise that is in the category 
of significant adverse. 

There are two Noise Important Areas (NIAs) near the Scheme on the M5 and within the 
study area. One NIA covers the existing M5 Junction 10 and includes around 22 
properties (NIA 3951 (Highway England (HE))); and the second NIA is on the M5 
approximately 800m north of the existing junction 10, containing one property (NIA 3952 
(HE)). There are a further five NIAs relevant to the Scheme – three on the A4019 (NIAs 
3948, 3950 and 3893 (Gloucestershire)) and Princess Elizabeth Way (NIAs 3894 and 
3946 (Gloucestershire)). 

Construction 

Construction and demolition activities and construction vehicles using existing roads can 
cause increases in noise levels affecting nearby receptors and must therefore be 
appropriately managed. Detailed consideration of the construction impacts and potential 
effects of the Scheme will be developed for the preferred option and reported in the ES.  

There is the potential for Options 2, 2a and 2b to affect more receptors than Options 1a 
and 5 because there are more properties next to the existing junction than there are to 
the north. Option 1a contains the fewest receptors overall within the Scheme option 
study area.  

It is anticipated that appropriate controls on construction noise and vibration would be 
implemented through the OEMP as the core mitigation for construction noise and 
vibration effects.  Mitigation measures can include controls during construction on the 
types of machinery used; the times during which noisy activities can take place; the 
working hours on site; the layout of the site; and guidance on the use of noise barriers to 
reduce the volume of noise caused by building works. Such controls would typically be 
written into the OEMP, to be implemented during construction. The PEAOR has not yet 
considered the effectiveness of the mitigation measures proposed so impacts are noted, 
but no definitive conclusion has yet been drawn about whether they would result in 

 
4 DMRB LA111 – Noise and Vibration 
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significant residual effects. This will be completed at the next stage of the EIA and 
reported in the ES. 

Summary of construction assessment 

A full assessment of the effectiveness of mitigation on impacts likely to arise from noise 
and vibration has not been completed for the PEAOR. However, a combination of 
design avoidance and measures that could appear within the OEMP, together with 
additional mitigation measures to restrict night-time works will reduce the potential for 
adverse noise impacts. 

This conclusion applies to all Scheme options; however, Options 1a and 5 would be 
preferable from a construction noise perspective as there are likely to be fewer 
restrictions on working hours required. 

Operation 

Once the Scheme is in use, traffic redistribution across the improved road network is 
expected. The noise and vibration assessment uses the same traffic modelling as the air 
quality assessment to help to identify where changes in the number of vehicles, 
proportions of HGVs, traffic speeds and possible queues could change noise and 
vibration levels over the baseline, either for better or worse. The modelling looks at likely 
changes in 2021, as an assumed opening year; and 2036 – this allows the assessment 
to consider short and longer term impacts. 

Table 5-1 summarises the main findings of the operational noise assessment, based on 
the number of receptors within each of the study areas. A cost value is assigned based 
on industry good practice transport appraisal guidance. The results for Option 2 are 
representative of the results for Options 2a and 2b as well. 

Option 2 results in the fewest perceptible increases in road traffic noise and the most 
perceptible decreases in noise compared to Options 1a and 5, as well as considerable 
potential for significant decreases in noise levels at 523 properties. Option 2 is also the 
only option recording a financial benefit in terms of overall improvements in noise levels, 
compared to the existing baseline. In basic terms this is because Options 1a and 5 both 
involve the creation of a new road in land that is currently undeveloped, whereas 
Options 2, 2a and 2b adapt existing roads. 

Table 5-1 - Summary of Operational Noise Impacts 

 

 Option 1a Option 2 Option 5 

Short Term Perceptible Decreases 282 1670 266 

Perceptible Increases 768 345 704 

Significant effects - policy 28 14 27 

Significant increases - EIA 3 2 1 

Significant decreases - EIA 2 523 4 

Long Term Perceptible Decreases 3 239 3 

Perceptible Increases 257 20 257 

Significant effects - policy 209 75 192 

Significant increases - EIA 0 1 0 

Significant decreases - EIA 1 4 3 

Net Present Value Change due to Noise (£) -£3,039,907 £5,682,658 -£3,209,051 

 

The application for planning approval will include measures to mitigate potentially 
significant noise and vibration effects where practicable. These measures will be 
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developed once the preferred option is selected and they will be reported in the ES. 
They may involve using road surfaces that produce lower levels of tyre noise; the use of 
noise barriers; and home improvements for selected properties where improvements to 
noise insulation would reduce their experience of noise from the Scheme. From the 
review of the modelling work undertaken for the PEAOR, this is likely to be focused on 
properties bordering the A4019 and A40, but not accessed directly from it.  

Summary of operational assessment 

Once mitigation measures are implemented and the road is in use, there are not 
expected to be any significant adverse residual noise and vibration effects on nearby 
residents and NIAs; and provided appropriate mitigation measures are implemented, no 
significant adverse residual effects on ecological receptors are expected. This 
conclusion applies to all Scheme options; however, from an operational noise 
perspective Options 2, 2a and 2b are expected to require less mitigation than Options 
1a and 5. 

5.3. Biodiversity 

In order to understand the existing biodiversity value of the flora and fauna that could be 
affected by the Scheme options, a broad range of data sets and historic reports have 
been reviewed and some survey work has been completed. This survey work is ongoing 
and will continue to be refined to focus on specific locations where the most sensitive 
habitats and species are known or are believed to be present. It is also important to 
recognise that for any Scheme of this type, there will be limitations on the ability to fully 
survey every part of the affected land. A cautious but professionally informed approach 
to identifying potential impacts was therefore adopted in the PEAOR. This means that 
the assessment reported in the PEAOR has had to assume the likely presence of 
protected species wherever suitable habitat has been identified. It is also worth noting 
that the PEAOR was written during winter 2019, and species specific surveys have 
subsequently been undertaken this summer, the findings of which are not reported in 
the assessment in the PEAOR. The assumptions in the PEAOR will be reviewed at the 
next stage of the EIA, when phase 2 survey information provides greater clarity and, 
typically, may reduce the scope of predicted significant adverse effects. 

The Scheme is within the Severn and Avon Vales National Character Area, which is an 
open farming landscape dominated by the lower valleys of the rivers Severn and Avon. 
Traditional orchards are widespread and the study area also contains important areas of 
lowland meadow and floodplain grazing marsh. 

The areas closest to the Scheme options are dominated by large arable fields, improved 
grasslands and poor semi improved grasslands. The grasslands are variously grazed by 
cattle, sheep and, closer to the A4019, by horses. These areas include pockets of other 
habitats of greater nature conservation value including broadleaved and mixed 
plantation woodland, mainly along the motorway and in four copses; traditional orchard; 
a hay meadow north of the orchard at Colman’s Farm that has the character of 
unimproved neutral grassland; and two separate areas of semi-improved neutral 
grassland. Hedgerows are common boundary features – some veteran trees have been 
noted and survey work is underway to understand and categorise the biodiversity value 
of the network. 

All of the watercourses crossed by the Scheme options eventually flow into the River 
Severn, at least 7.5km downstream. The Severn Estuary is then a further 33km 
downstream from the nearest confluence point of the River Chelt and River Severn. The 
Severn Estuary is designated as a Special Area of Conservation (SAC), Special 
Protection Area (SPA), Ramsar and Site of Special Scientific Interest (SSSI), reflecting 
its international biodiversity value and protecting it as an estuarine habitat supporting a 
wide range of important habitats and birds. 

The Scheme is approximately 21km east of the Blaisdon Hall SSSI. This SSSI is one of 
13 that together form the Wye Valley and Forest of Dean Bat Sites SAC, which is 
designated for its importance in supporting populations of bats. Option 2b is just within 
2km of another SSSI – Coombe Hill Canal SSSI. This is a disused canal that has been 
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designated due to its groups of nationally rare and scarce invertebrates and nationally 
scarce plants, representing one of the most important known wetland sites in 
Gloucestershire for these features. There are no non-statutory designated sites for 
biodiversity within 2km of any of the Scheme options. 

The study areas for the Scheme options overlap and include the following habitats: 

• Deciduous woodland – within the study area for all Scheme options 

• Traditional orchard – within the study area for all Scheme options 

• Good quality semi-improved grassland (lowland meadows and pastures) – closest 
to Options 1a and 5 at 370m distant; 640m from Option 2; and 830m from Options 
2a and 2b 

• Coastal and floodplain grazing marsh – closest to Option 2b at 500m distant; 680m 
from Option 2a; 820m from Option 2 and over 1km away from Options 1a and 5 

• River Chelt 

• River Swilgate 

The Scheme options could affect notable and protected species comprising the 
following: 

• Bats, potentially of national value – the habitats of the study area are likely to be 
suitable for foraging and commuting bats, particularly the River Chelt and River 
Swilgate Corridors; woodlands lining the M5; traditional orchards; areas of field 
patterns and less intensive agricultural use typical of Colman’s Farm, Manor Farm 
and Hayden Hill Fruit Farm.  

• Dormouse– suitable habitat exists and is being surveyed 

• Otter and Water Vole – known to use the River Chelt and other suitable habitats 
and further survey work is underway 

• Hedgehog, brown hare and polecat– suitable habitats are present and this will 
inform mitigation proposed for all Scheme options 

• Breeding and wintering birds– the Scheme study areas include suitable habitats 
and several notable species are in documented records and been seen during 
survey work to date. Additional surveys are underway 

• Reptiles – surveys to date have noted the presence of a grass snake and suitable 
habitats exist for slow worm and common lizard. Further surveys are underway 

• Great crested newt and other amphibians– at least two populations of great crested 
newt have been identified, with the presence of more considered likely. Terrestrial 
invertebrates – habitats at Hayden Hill Fruit Farm, Colman’s Farm, Millhouse Farm 
and Villa Farm are particularly important for these species. Of particular note, 
decaying wood in veteran ash trees on the northern boundary of Villa Farm could 
potentially support violet click beetle. The confirmed presence of this species would 
represent only the fourth UK site and make it valuable at the international scale, 
which is relevant to Options 1a and 5.  

Badgers are known to be present within the study area. Himalayan balsam, which is an 
invasive non-native species (INNS), has also been recorded in several locations within 
the study area. Both of these features are subject to legal controls, under relevant 
legislation. 

Construction 

Construction activities can result in temporary or permanent loss of habitats; damage to 
habitats; fragmentation of habitats, which can stop protected and notable species from 
being able to move between areas they rely on; injury or death of protected or notable 
species; disturbance to protected or notable species; and changes to the quality or 
amount of water flowing through the study area and within ponds. All Scheme options 
offer opportunities for both the design, and the way in which construction works are 
organised and undertaken, to avoid some of these impacts. When this is not possible, 
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mitigation and enhancement measures can be effective in supporting flora and fauna to 
successfully adapt to the changes brought about by the Scheme. 

Mitigation measures will include controls to safeguard against pollution; detailed 
requirements relating to the way building activities are organised, programmed and 
completed; specially designed fencing to keep protected and notable species safely out 
of construction areas; protection of important habitats, including tree roots; and careful 
selection of species mixes to create new areas of planting near to construction activities. 
These areas of planting will be designed to provide connecting habitats that will support 
the species known to live in or rely on the study area for food and shelter, allowing them 
to adapt to the temporary or permanent loss of habitats that they currently use. 
Mitigation in-line with the above would come forward at the detailed design stage of the 
project based on the final survey findings and will be reported in the ES.  

In comparing the likely biodiversity impacts of the Scheme options during construction, 
the following factors are relevant: 

• No Scheme options are anticipated to adversely affect any designated sites 

• A habitat network around Colman’s Farm has been defined for the PEAOR – 
Options 1a and 5 would result in permanent habitat loss from the western part of 
this network due to the construction of a bridge and creation of a water storage 
pond. These potentially significant adverse effects are avoided with Options 2, 2a 
and 2b 

• All Scheme options would result in permanent losses and fragmentation of some 
habitats within and around the land would be needed to build the Scheme. The 
habitat impacts are not deemed likely to be significant; however, the implications for 
the protected and notable species that they support sometimes differ by option and 
could be significant in the absence of targeted mitigation. In particular, and bearing 
in mind that these conclusions reflect a precautionary approach in the PEAOR: 

o A very large adverse effect is predicted on bats for all Scheme options, 
although Options 1a and 5 may affect more potential tree roosts than the 
other Scheme options 

o A moderate adverse effect is predicted on dormouse for all Scheme options 

o A moderate adverse effect is predicted on otter for all Scheme options, 
although Option 1a has the least impact 

o A moderate adverse effect is predicted on water vole for all Scheme 
options, although Option 5 could have the greatest impact and Option 1a 
the least 

o A large adverse effect is predicted on breeding and wintering birds for all 
Scheme options 

o A moderate adverse effect is predicted on reptiles for all Scheme options 

o A moderate adverse effect is predicted on great crested newt for all 
Scheme options, although Options 1a and 5 could have a greater impact 
than Options 2, 2a and 2b 

o A moderate adverse effect is predicted on terrestrial invertebrates for 
Options 1a and 5. This is avoided for the other Scheme options 

• All Scheme options require a new bridge over the River Chelt, which is likely to 
change the in-channel and bankside vegetation, introduce shading and interfere 
with existing connections between habitats and the movement of fish. Options 2, 2a 
and 2b also involve widening of the existing M5 River Chelt culvert, which could 
reduce habitat connectivity and restrict fish movement. The potential for moderate 
adverse effects is noted for all Scheme options, although Options 1a and 5 are 
considered to have a lower impact than Options 2, 2a and 2b 
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As a complement to the general design, mitigation and enhancement measures, there 
would be a need for targeted mitigation for some of the protected and notable species 
that will be affected by the Scheme. For example: 

• alternative bat roost sites would need to be included, together with foraging and 
commuting habitat to maintain the integrity of altered movement corridors for bats 

• replacement habitats would be required for dormouse 

• alternative badger setts would be needed should any setts be lost to the Scheme 

• alternative otter holt provision may be needed and culvert design should allow for 
otter use 

• alternative habitats may be needed to compensate for the loss of nesting and 
foraging habitats for birds 

A European Protected Species mitigation licence would be obtained from Natural 
England for works affecting bats, dormouse, badger (if any setts are affected), otter and 
potentially water vole and great crested newt if the analysis of the Summer 2020 
presence/absence surveys shows that they are likely to affected by the Scheme. 
Vegetation clearance and any translocation will be done in accordance with an agreed 
method statement to avoid harmful effects on these species. Specific mitigation 
measures would be developed and written into the ES for other legally protected and 
notable species once the preferred route is selected. Mitigation written into the OEMP 
will also ensure that INNS are not spread by construction works. 

Summary of construction assessment 

No Scheme options are anticipated to adversely affect the Wye Valley and Forest of 
Dean SAC, the Coombe Hill Canal SSSI or the Severn Estuary SAC/SPA/Ramsar/SSSI. 

The potential for significant adverse effects on habitats and protected and notable 
species has been identified for all Scheme options. In general terms, Options 1a and 5 
are considered to have greater adverse impacts than Options 2, 2a and 2b, particularly 
in relation to the Colman’s Farm habitat network, which includes Villa Farm. Option 1a 
also requires the removal and re-alignment of the Green Farm access bridge and the 
Elmstone-Hardwicke bridge. These works would lead to the removal of a greater 
number of trees providing potential habitat for bats than the other options. However, 
Options 2, 2a and 2b all require amendments to the M5 River Chelt culvert, in addition 
to the bridge that is necessary for all Scheme options, introducing impacts that are 
avoided in Options 1a and 5. 

There is considerable scope for design specifications to avoid some of the identified 
impacts to habitats and some protected and notable species; and opportunities to apply 
tried and tested approaches to mitigation of those impacts that may remain, which are 
most likely to relate to bats and breeding and wintering birds. Such measures include 
new habitat creation, construction management arrangements (within the OEMP) and 
specific nature conservation activities, under EPS licence as appropriate. This 
conclusion applies equally to all Scheme options. 

Compensatory habitats may be required to address significant residual adverse effects. 
This will be confirmed through more detailed design and assessment of the preferred 
option, informed by completed biodiversity surveys. This information will be reported in 
the ES. 

Operation 

Once the Scheme is in operation, biodiversity impacts can arise in the form of collision 
with vehicles casing injury or death of protected and priority species; disturbance from 
noise and vibration; and harm caused by pollution, for example chemical or oil spills. All 
Scheme options offer opportunities to avoid or reduce the potential for these impacts to 
occur, principally within the design of the road corridors, roadside habitats, crossing 
points for particular species and drainage arrangements. The detailed proposals for 
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these aspects of the Scheme design would focus specifically on the preferred option, 
responding to the final biodiversity survey results – they will be reported in the ES. 

In comparing the likely biodiversity impacts of the Scheme options once operational, the 
following factors are relevant: 

• No Scheme options are anticipated to adversely affect the Wye Valley and Forest 
of Dean SAC, the Coombe Hill Canal SSSI or the Severn Estuary 
SAC/SPA/Ramsar/SSSI 

• The risks for protected and notable species that rely on the habitats within the study 
area differ by option and could be significant in the absence of targeted mitigation. 
In particular: 

o A very large adverse effect is predicted on bats for all Scheme options 

o A moderate adverse effect is predicted on otter for Option 5 due to the 
need for a culvert to divert a field drain in the north of the Scheme. This is 
avoided for the other Scheme options 

o A large adverse effect is predicted on breeding and wintering birds for all 
Scheme options 

o A moderate adverse effect is predicted on great crested newt for Options 
1a and 5. This is avoided for the other Scheme options 

The ES will report on measures to protect and enhance biodiversity within the design of 
the preferred Scheme. This is likely to include a sensitive lighting design to avoid 
illumination of adjacent habitats. Best practice guidance will inform the proposals for 
draining the Scheme, to control water flow, water levels in adjacent and nearby habitats, 
control flood risk and avoid groundwater pollution. 

Summary of operational assessment 

Once the road is in use, no Scheme options are anticipated to adversely affect the Wye 
Valley and Forest of Dean SAC, the Coombe Hill Canal SSSI or the Severn Estuary 
SAC/SPA/Ramsar/SSSI. 

The potential for significant adverse effects on bats and breeding and wintering birds 
has been identified for all Scheme options. Options 1a and 5 are predicted to have a 
moderate adverse effect on great crested newt in the absence of mitigation, which is 
avoided by the other Scheme options; and Option 5 is also predicted to have the 
potential to result in a moderate adverse effect on otter, avoided with all other Scheme 
options.  

There is scope for design specifications to avoid some of the identified impacts to 
protected and notable species; and opportunities to apply tried and tested approaches 
to mitigation of those impacts that may remain, which are most likely to relate to bats 
and breeding and wintering birds. Such measures include new habitat creation that 
would be delivered during the construction stage. This conclusion applies equally to all 
Scheme options. 

5.4. Drainage and the Water Environment 

The waterbodies that would be affected by the Scheme are within the Severn River 
Basin District. The key features of the water environment for the Scheme, including 
whether the Water Framework Directive (WFD) applies to them, are: 

• River Chelt – classified as a Main River and WFD reported reach. It is noted that 
the River Chelt could be affected by tidal flooding in the River Severn and flood 
modelling would test this, to be reported in the ES 

• River Swilgate – classified as a Main River and WFD reported reach 

• Dean Brook, Hyde Brook and Wymans Brook – all tributaries of the River Swilgate 
and classified as Main Rivers 

• Leigh Brook – classified as a Main River and WFD reported reach 

• Tirle Brook – classified as a Main River and WFD reported reach 
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The majority of the study area is within Flood Zone 1 and therefore considered low risk 
in relation to flooding from river or tidal sources. However, land just south of the A4019 
and extending either side of the existing M5 Junction 10 is essentially floodplain for the 
River Chelt and falls within Flood Zones 2 and 3, where medium and high probability of 
flooding is recognised. There is also land in Flood Zone 3 near Stoke Orchard, to the 
north-east of M5 Junction 10 – this is associated with the River Swilgate and Dean 
Brook. 

Environment Agency (EA) mapping of surface water flood risk places land bordering the 
east of the M5 in the high risk category, with a history of ponding adjacent to the 
southbound off slip road and Junction 10; and flooding of the surface of the M5 has 
previously occurred approximately 2.7km north of M5 Junction 10. 

There is potential for groundwater flooding within the study area, which is being 
confirmed by ground investigation works and will be reported in the ES. 

Construction 

Construction activities can affect the water environment in various ways. Excavation 
activities and moving large quantities of building materials and soils around can expose 
pollutants and change the way water, particularly rain or flood water, moves across the 
land; as well as creating new routes for water to flow into underlying aquifers. 
Construction machinery introduces new risks of fuel or oil spillages, as well as general 
pollutants from emissions. Building works can also damage watercourses and risk 
inadvertently spreading INNS along watercourses. 

Without control mitigation measures, construction works will take place in floodplains of 
the River Chelt and Leigh Brook for all Scheme options. The amount of available 
floodplain may be reduced by stockpiles of materials and changes to the way water 
moves over the land in response to excavation works and mounding. Mitigation 
measures would be needed to control the impacts and manage the effects that they 
could have on existing small watercourses. Such works may require a Temporary Flood 
Defence Consent or Ordinary Watercourse Consent from the EA and/or Lead Local 
Flood Authority (LLFA), incorporating method statements, working practices and 
appropriate control measures. 

Flood Management Plans will be needed in some locations to ensure the development 
site is safe for people to work within and would not be affected in the event of a flood. 
These measures can be complemented by a construction drainage management plan, 
incorporating specially designed ponds to hold water and manage sediment, taking into 
account the watercourses and topography. Appropriate consents from EA and LLFA 
would also be sought for any temporary outfalls and diversions of watercourses that 
may be needed.  

It is anticipated that appropriate controls on construction activities would be 
implemented through the OEMP to work with a construction drainage management plan 
as the main mitigation for pollution risks and the other impacts identified above. 
Relevant mitigation measures within the OEMP can include: 

• controls on the types of machinery that may be used to build the Scheme 

• specific requirements for the way plant, chemicals and any hazardous materials 
should be stored, including details of bunding to contain any spillages and prevent 
them getting into surface or ground water 

• arrangements for testing and storage of potentially contaminated materials 

• limits on works within the floodplain 

• information about appropriate construction techniques for the Scheme, such as 
piling. 
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The drainage management plan would control flood risks, including those associated 
with creating temporary holding ponds and changing outfalls – this would all be agreed 
with the EA in advance of construction.  

Summary of construction assessment 

There are unlikely to be any significant adverse residual effects on the water 
environment during construction assuming the implementation of the following: 

- a construction drainage management plan, incorporating any targeted measures for 
works within watercourses or to divert watercourses temporarily. This must comply 
with appropriate National Standards 

- installation of a SuDS scheme in readiness for the operation of the Scheme, 
reflecting National Standards and supported by appropriate planning obligations for 
adoption and maintenance 

- agreed method statements, working practices and control measures in recognition 
of the floodplain environment, in accordance with a Temporary Flood Consent or 
Ordinary Watercourse Consents from the EA and/or LLFA; to be accompanied by 
Flood Management Plans for construction works 

- adherence to the OEMP, to control and prevent polluted run-off, following EA 
guidance; and to limit works within the floodplain 

This conclusion relates to surface water, WFD compliance, groundwater and both 
surface and fluvial flood risk and applies equally to all Scheme options. 

Operation 

Road schemes are designed to drain freely and prevent build-up of standing water on 
the road, as a means of avoiding flooding and maintaining safety. There is a risk that 
pollutants from vehicles using the road can build up and accidental spillages can occur, 
leading to contamination of water draining from the road. In simple terms, the greater 
the area of impermeable surfacing, the greater the risk of contaminated road runoff. 
SuDS comprising drainage ditches and ponds that will treat water within the catchment 
that it originated from are currently proposed – these can provide water quality treatment 
by removing suspended soils and copper and zinc. There may also be a need to deal 
with accidental spillages, particularly at high risk locations such as junctions and 
roundabouts – this would be confirmed at detailed design and reported in the ES.  

In relation to protecting water quality, Option 2 is preferred as it has the smallest 
Scheme footprint; and Option 1a is the least preferred as it involves the largest amount 
of new road surfacing.  

All Scheme options pass through existing floodplain areas associated with the River 
Chelt and Leigh Brook, reducing the size of the floodplains to varying degrees; and are 
therefore likely to exacerbate fluvial flood risk to some extent. This means that all of the 
Scheme options require mitigation of this risk. Some of this is already incorporated 
within the Scheme options, for example, the viaducts over the River Chelt to carry the 
West Cheltenham Link Road in all Scheme options; and the viaduct over the Leigh 
Brook floodplain providing access to the new junction locations proposed in Options 1a 
and 5. These aspects of embedded mitigation are therefore taken into account within 
the assessment reported in the PEAOR. This contributes to the conclusion that Option 
2b results in the greatest quantum of construction within the floodplain, as the sliproads 
for the motorway access require embankments in this area that are avoided under the 
other options. 

Design avoidance measures in respect of the motorway junction structures are yet to be 
explored and will be explored as part of further developing mitigation at the next stage of 
the EIA. For example, retaining walls for sliproads in Option 2b and highway approaches 
in Options 2, 2a and 2b would reduce the amount of floodplain lost to the Scheme 
compared to an embankment. Further mitigation for all Scheme options can also be 
achieved by using modelling to identify new locations where flood waters can be 
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redirected towards as part of the drainage design, called ‘compensatory flood storage 
areas’ (CFSA). This modelling will be undertaken to inform the EIA process and the 
Flood Risk Assessment, testing the locations and parameters of CFSA to ensure that 
they are effective at preventing any increases in the risk of flooding due to the Scheme. 

The largest effect on surface water flooding is associated with Option 1a as it introduces 
the largest amount of new road surfacing; however, this is expected to be mitigated 
through the drainage design. 

All Scheme options require a new bridge over the River Chelt, as well as option-specific 
watercourse crossings that will be designed as bridges or culverts. There may also be 
requirements to modify existing culverts or bridges. Such changes can disrupt existing 
water flow, for example by introducing supporting structures within water channels, 
altering the amount of water and the manner and speed at which it flows. This can in 
turn alter the way sediment moves, affecting the flora and fauna that uses the 
watercourse. Design measures can reduce impacts from bridges, for example, by 
proposing single span structures for bridges; and setting abutments well back from the 
bank of the river to minimise interference with the bankside habitats. Where culverts are 
the best feasible technical solution, they can be designed to be as short as possible and 
environmentally sensitive, adopting an open arc structure that preserves the river bed. 
Detailed hydraulic and hydrological modelling will be used to test and inform design 
refinement for these aspects of the Scheme and the size, location and configuration of 
any CFSA. This work will be undertaken at the next stage of the EIA and presented in 
the ES. 

Options 1a and 5 are similar and propose new single span crossings over the Leigh 
Brook and River Chelt along with extensions to an existing culvert on Leigh Brook. 
Options 2 and 2a propose a new crossing over the River Chelt only, with the extension 
of two existing culverts on the River Chelt and Leigh Brook. Option 2b proposes the 
same as Options 2 and 2a, with the addition of another culvert extension on an 
unnamed tributary of the River Chelt. All Scheme options have the potential to affect 
watercourses along the Old Gloucester Road and the A4019. 

WFD compliance is generally concerned with controlling water quality and protecting 
biodiversity within certain watercourses. The greatest influence on this for the Scheme 
options is the amount of impermeable areas proposed, as these equate to the areas that 
are most likely to contain pollutants from the use of the road. Option 1a is least preferred 
in relation to WFD as it involves the largest amount of new road surfacing. Option 2 in 
the most preferred as it uses much of the existing road network and has the smallest 
amount of new road surface. In turn Option 2a is the next smallest extension to the road 
network, then Option 2b, followed by Option 5. The PEAOR notes the potential for some 
significant impacts on WFD watercourses and groundwater quality, as well as the 
presence of a risk that deep foundations could form a barrier to groundwater flow and 
potentially create new ways for contaminated water to quickly flow into groundwater. 
There are mitigation techniques that can typically be applied to manage such risks and 
the requirement for these will be assessed in detail within the EIA, to be reported in the 
ES. 

Summary of operational assessment 

Once the road is in use, there are not expected to be any significant adverse residual 
effects on the water environment, assuming the implementation and correct 
maintenance of a SuDS scheme with appropriate pollution controls and incorporation of 
the mitigation measures described. Similarly, with the incorporation of design mitigation 
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tailored to each option, there are not expected to be significant adverse flooding effects 
from the Scheme. This conclusion applies equally to all Scheme options. 

5.5. Landscape and visual amenity 

The Scheme is within the low-lying and open farming landscape dominated by the lower 
valleys of the rivers Severn and Avon, reflecting its presence within the Severn and 
Avon Vales National Character Area – NCA 106.  

At the local level, the Scheme is within the defined ‘Vale of Gloucester’. Key 
characteristics of this defined landscape when considered in proximity to the Scheme 
include the following: 

• The unlit M5 forms a spine through the heart of the Vale. Within the study area it is 
generally well screened by vegetation and passes through frequent cuttings, 
reflecting the undulating landscape. Bridges tend to be well concealed by perimeter 
vegetation. 

• The A4019 is unlit through the west of the study area and generally bordered by 
low field hedges, offering quite open views over the landscape. This character 
becomes more urban to the east of Uckington where the road travels into 
Cheltenham 

• Large watercourses generally flow east-west across this landscape before heading 
south to join the River Severn.  

• There is a widespread network of pylons and transmission lines across the wider 
landscape, visible in pairs across the southern section of the River Chelt floodplain 

• A network of public rights of way (PRoW) cross the landscape, including the long-
distance footpath ‘Cheltenham Circular’. 

• Settlements tend to be small clusters of properties focused on a farm, village hall or 
church. They are often well screened by property boundary vegetation 

There is one designated landscape within the study area of the Scheme – this is the 
Cotswolds Area of Outstanding Natural Beauty (AONB). The AONB is 4.5km from the 
nearest works, which relate to the A4019; and over 6km from works planned on the M5 
under any of the Scheme options. It is important to consider what elements of the 
Scheme may be visible from the AONB, which is most likely to relate to views from 
higher ground east of Cheltenham, such as Cleeve Hill. 

The Scheme is likely to be visible to people that use the PRoW network, use community 
buildings and services and occupiers of residential and business premises – these are 
termed ‘visual receptors’. For the purposes of the PEAOR, visual receptors have been 
clustered into groups likely to experience similar impacts on views resulting from the 
Scheme options. Existing characteristics of views into and through the study area are as 
follows: 

• PRoW users – PRoW are generally routed through fields, following hedged 
boundaries or streams and sometimes crossing open fields. Short range views are 
typically constrained by hedge boundaries and generally flat topography, but 
longer-range indistinct views are possible on some of the raised areas beyond the 
study area. Views from the Cotswolds AONB are over very long distances 

• Property users/occupiers – properties tend to form distinct clusters within the study 
area. Many homes are surrounded by outbuildings and garden boundary and 
roadside vegetation offers screening of existing roads. Where views are not 
enclosed, some properties have open views across quite a rural landscape, 
occasionally punctuated with detrimental views of pylons or roads. To the eastern 
end of the A4019, views are over a more urbanised landscape 
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Construction 

Construction activities require clearance of the affected land and this would involve the 
loss of some buildings and existing mature vegetation surrounding the affected parts of 
the network. In its place, construction activities would be visible. 

A preliminary assessment of impacts has been completed for the PEAOR based on 
assumptions, particularly about construction arrangements. This has been sufficient to 
compare the Scheme options and propose key mitigation, but would be revised and 
refined in the EIA once detailed design information is available for consideration. The 
key findings common to all Options are: 

• The overall landscape character is anticipated to be largely unchanged by the 
Scheme as construction works would be temporary and relatively short in duration; 
and the infrastructure proposed under all options is in keeping with the existing 
linear infrastructure corridors noted to typify the landscape 

• The drainage solutions proposed, which would be delivered in the construction 
stage, are generally of a larger scale than water bodies visible within the existing 
landscape. This is particularly notable within Options 1a and 5, which have the 
largest number and size of ponds of all Scheme options. Opportunities exist to 
explore naturalistic forms to these waterbodies as the Scheme progresses to 
detailed design, using some underground water storage to limit their size and 
encircling them with well-considered landscaping to integrate them into their 
landscape setting – this element of design development forms key mitigation for all 
Scheme options 

• Vegetation can be used to provide screening of the new infrastructure proposed 
under any of the Scheme options. It will be important to ensure that this is designed 
to interrupt views, without introducing blocks of woodland that would seem out of 
place in the wider landscape 

• The following visual receptors would be affected by all Scheme options: 

o all footpaths and PRoW in the study area have the potential to be affected 
by the works. The PEAOR notes where targeted mitigation would be 
essential to ensure significant adverse effects are avoided, leading to the 
conclusion that there are unlikely to be any significant adverse residual 
visual effects on PRoW users 

o occupants of the travellers site close to the eastern verge of the M5 near 
Junction 10 and occupants of properties at Butler’s Court would be likely to 
experience some adverse visual impacts; however, the PEAOR does not 
anticipate any significant adverse residual visual effects for these receptors 

o occupants of properties at Mill House Farm, Orchard House and Hayden 
Hill Fruit Farm have been assessed as experiencing adverse visual impacts 
from the West Cheltenham Link Road. Mitigation will be required to avoid 
significant adverse residual visual effects on these receptors 

o occupants of properties lining the A4019 – all Scheme options would have 
visual impacts due to the widening of the A4019, which involves vegetation 
clearance and occasional encroachment into private property.  

Additional impacts with the potential to result in significant adverse effects relating to 
Option 1a and 5 have been identified. They will each require mitigation if one of these 
options is preferred and are as follows: 

• Visual intrusion in views from the Cheltenham Circular long-distance footpath due 
to the Junction 10 link road. These are unlikely to be significant for Option 5, but 
could be for Option 1a 

• Severance of a bridleway; and visual intrusion for users of three PRoW that cross 
the land to the east of the M5, north of the Hardwicke Elmstone road – impacts due 
to the Green Lane accommodation Bridge and new Hardwicke Elmstone access 
bridge, respectively – these impacts are greater for Option 1a and may not be 
significant for Option 5 
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• Visual intrusion arising from intersection with the Junction 10 link road and 
provision of new crossing on a bridleway north of the existing M5 Junction 10  

• A combination of impacts on two properties to the north of the A4019 at the 
southbound exit slip for the existing M5 Junction 10 – the closure of the existing 
junction 10 would deliver some benefits, but these are likely to be offset by visual 
intrusion from the introduction of the Junction 10 link road, which would pass close 
to the rear of these properties – this is similar for both Scheme options 

• Barn Farm is close to the western verge of the M5 and Option 1a requires some of 
the land belonging to the property to create the northbound off-slip for the proposed 
new motorway junction. Option 5 requires demolition of the property 

• Visual intrusion in views from three properties at Colman’s Farm due to the new 
Hardwicke/Elmstone access bridge and the proposed M5 Junction 10, associated 
with both Scheme options 

• Visual intrusion at nine properties along the Hardwicke/Elmstone road due to the 
new Hardwicke/Elmstone access bridge and the proposed M5 Junction 10 Link 
Road. The impacts associated with Option 1a may be significant; however would 
not be for Option 5 

Additional impacts with the potential to result in significant adverse effects relation to 
Options 2, 2a and 2b have been identified. They will each require mitigation if one of 
these options is preferred and are as follows: 

• Withybridge Gardens comprises approximately 14 properties that face a retaining 
wall supporting the A4019 as it rises up to cross the M5. Rear views are of open 
countryside and Withybridge Lane. Views in this respect change slightly by option, 
with a new retaining wall and revised slip road arrangement coming closer to the 
properties under Options 2 and 2A, with some properties requiring demolition. 
Under Option 2B, all these properties would be required to be demolished.  

• Properties north-east of the existing junction would experience encroachment of 
Option 2 into their frontages and the slip road and A4019 would be closer to their 
properties, making them more visually intrusive. In comparison, Option 2a would 
require their demolition 

• Sheldon Nurseries and five residential properties adjacent on Stanboro Lane to the 
north-west of the existing M5 Junction 10 would be affected. Option 2 and 2A 
require the demolition of property and Sheldon Nurseries in this location, with 
remaining properties potentially affected by visual impacts created by the revised 
junction size and location. Option 2b requires the demolition of property and some 
encroachment into Sheldon Nurseries; however, visual impacts on the retained 
properties are not expected to be significant under this option due to the existing 
presence of a motorway junction in this location 

• Motorway verge works and the presence of the new roundabout location and slip 
roads would have visual impacts on properties at Butlers Court. These are not 
expected to be significant under Option 2 and 2b, but could be under Option 2a 

Detailed mitigation measures would be developed at the next stage of the EIA and 
reported in the ES. It is likely that they would include the following general 
considerations: 

• Seek to minimise vegetation removal to the bare minimum necessary for the works 
and, where there is the scope to do so, adjust alignments to avoid felling mature 
trees and removing hedgerows 

• Generating designs for infrastructure such as roads, junctions and viaducts that 
considers the landscape prominence and seeks to embed the new features into the 
landscape as swiftly as possible 

• Careful development of proposals for mitigation planting that would deliver 
screening but not introduce large areas of woodland or other features that would 
seem out of place in the established landscape 
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• Incorporating enhancement of the environment for walkers, cyclists and horse 
riders as an inherent element of the Scheme along the A4019 

Summary of construction assessment 

The overall impact on landscape character, assuming the application of the mitigation 
measures described, is assessed as negligible to minor for all Scheme route options 
which would not be classified as a significant residual adverse effect on landscape 
character. 

Construction works can become prominent features within the landscape and intrude on 
views, particularly where short range views are substantially changed. The duration is 
temporary; however, at the detailed design stage there may be a need for mitigation to 
reduce the scale of visual intrusion impacts for certain visual receptors. This will be 
analysed at the next stage of the EIA once the construction compound locations are 
identified.  

The preliminary assessment has identified the following mitigation as essential to avoid 
significant adverse residual effects on certain visual receptors arising during the 
construction stage, in relation to permanent features of the Scheme options: 

- Good quality viaduct design, new crossing points and vegetation screening to the 
proposed West Cheltenham Link Road to embed the proposals into the landscape 
and reduce impacts on PRoW users 

- Good design of the proposed roundabout for the West Cheltenham Link Road to 
embed the proposals into the landscape and reduce impacts on users of the PRoW 
that will be shortened by this element of all Scheme options 

- Visual screening of views of the West Cheltenham Link Road and roundabout to 
avoid significant adverse residual visual effects on Mill House Farm visual receptors, 
intrusion on the setting of two listed buildings at Mill House Farm, visual effects on 
Orchard House visual receptors and visual effects on Hayden Hill Fruit Farm visual 
receptors 

- Detailed consideration of alignment and design in relation to A4019 widening to 
seek to avoid or minimise encroachment into private property and reduce visual 
impacts from vegetation clearance 

All of the Scheme options therefore have the potential to cause significant adverse 
visual effects and mitigation will be required. The least number of additional significant 
adverse effects are associated with Option 2b, followed in order of preference by Option 
2, 2a then 5. Option 1a is considered to have the greatest potential for significant 
adverse visual effects due to its effect on existing structures to the north of the proposed 
junction; and the length of the required link road on land to the north of the A4019. 

Operation 

When the Scheme first opens to traffic, the proposed planting would be immature 
resulting in open views of highway features that will gradually change as the trees and 
hedges grow. Some aspects of the way people move through the wider landscape 
would also be changed, for example, through the presence of new crossing points on 
existing PRoW; re-routed PRoW; the presence and visibility of new ponds (as CFSA) 
and the presence of new areas of planting and seeding as part of the environmental 
design for the Scheme.  

None of the Scheme options have been identified as likely to permanently alter the 
overriding landscape character. On that basis, during the operation stage it is 
anticipated that planting would be in place to mitigate potentially significant adverse 
effects, resulting in no significant adverse residual effects being observable in the 
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operational stage. Furthermore, mitigation planting will be designed to reduce the visual 
prominence of the Scheme, irrespective of the route option selected, over time. 

Summary of operational assessment 

The overall impact on landscape character, assuming the application of the mitigation 
measures described, is assessed as negligible to minor for all Scheme route options. 
This type of impact would not result in a significant residual adverse effect on landscape 
character once the Scheme is operational – this conclusion applies to all Scheme route 
options. 

It is anticipated that any significant adverse visual effects would be appropriately 
mitigated during the construction stage and therefore, once the Scheme is operational 
there would be no significant adverse residual visual effects. Furthermore, as mitigation 
planting matures over time, the visual prominence of the Scheme would lessen. This 
conclusion is equally applicable to all Scheme options. 

5.6. Geology and soils 

The geology of the study area is primarily composed of a bedrock of Charmouth 
Mudstone formed by shallow seas during the Jurassic period.  

An Envirocheck report was produced in 2019 to provide site history that has informed 
the PEAOR. This has been supplemented by desk-based review of British Geological 
Survey mapping, Defra mapping, environmental GIS data, Agricultural Land 
Classification information and satellite imagery. Notable features of the baseline include 
the following: 

• The M5 motorway is evident in mapping from 1971, having been constructed 
predominantly on agricultural land within the study area. Residential development 
was apparent along the A4019 from the mid-20th century 

• There is an historical landfill at Colman’s Farm which has since been restored to 
grassland but is of poor agricultural quality. Earthworks and investigation linked to 
the proposed motorway junction in Option 1a could disturb this landfill material.  

• The study area is at low risk of unexploded ordnance; and does not lie in a radon 
affected area 

The study area does not include any Local Geological Sites, Regional Geological Sites 
or sensitive geological sites and has no history of coal mining  

• There is very low or no hazard potential for landslides and ground dissolution 
stability; and a low potential for shrinking or swelling clay 

• The study area is under arable crops, principally winter cereals, in rotation with 
grass and fodder crops. Grass predominates in some years and arable in others 

• The land affected by the Scheme options is mainly Grade 3 agricultural land, which 
is good to moderate quality. Soils on the Cheltenham Sand and Gravel either side 
of the A4019 are Grade 1 and 2 agricultural land, which is of excellent and very 
good quality, respectively.  

Construction 

Construction activities disturb soils, introducing a risk that pre-existing contaminants can 
spread. Site clearance works and excavation activities can increase soil erosion and 
may affect the stability of the ground. There are tried and tested means of limiting these 
risks and managing potential impacts, described in best practice and typically 
successfully achieved through a range of control measures and techniques within an 
OEMP that must be followed by contractors. Such measures include suppressing dust; 
managing the way materials are stockpiled; prescribing method statements that manage 
surface and groundwater appropriately; limiting the time taken to complete earthworks 
so soils are not exposed for long periods of time; and applying pollution control 
measures. For Scheme Option 1a additional measures would be included in the OEMP 
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to manage contamination risks and deliver remediation should former landfill materials 
be encountered; and these may also be applicable to a small part of Option 5. 

All Scheme options require additional land and, in some locations, this involves impacts 
on agricultural holdings in terms of severance, land-take and the permanent loss of 
some higher quality agricultural soils, termed the ‘best and most versatile’ (BMV) land. 
There is no environmental mitigation for the loss of agricultural land. Compensation is a 
matter for the district valuer and is not considered within the PEAOR. 

Options 1a and 5 would have the greatest impacts in terms of land take from agricultural 
holdings and the loss of BMV land, assessed as moderate adverse resulting in 
significant adverse effects. These options also cut off some agricultural holdings from 
itself but impacts are assessed as minor and not resulting in significant effects. Options 
2, 2a and 2b each result in fewer losses of BMV land than Options 1a and 5; however, 
the overall impacts are sufficient to be considered moderate adverse due to the 
inclusion of the West Cheltenham Link Road in these calculations for all Scheme 
options. Land-take and severance impacts are assessed as minor adverse for Options 
2, 2a and 2b.  

Summary of construction assessment 

Impacts on land contamination, geology and geomorphology have been assessed as 
neutral to minor beneficial following mitigation, therefore not resulting in any significant 
residual effects for all Scheme options in the construction stage. Option 1a and, to a 
lesser extent Option 5, may involve remediation of part of a former landfill site, which 
would introduce additional remediation costs to deliver effective mitigation; however, this 
is beyond the anticipated Scheme area for the other options. 

Impacts on agricultural land in terms of land take and loss of BMV land have been 
assessed as moderate adverse for Options 1a and 5, resulting in a significant effect 
during construction for these options. Options 2, 2a and 2b have the potential to result in 
significant adverse effects due to the loss of BMV land; however, impacts on land take 
from these options is not deemed to result in significant adverse effects. There is no 
environmental mitigation for the loss of agricultural land and financial compensation 
must be provided, outside the EIA process. 

Impacts associated with severance of agricultural land for all options are noted, but not 
deemed significant based on the ability to provide alternative access arrangements. This 
conclusion applies equally to all Scheme options. 

Operation 

Once the Scheme is built, there is little chance that new pollutant pathways would be 
created. However, there is a risk that accidents and incidents could introduce new 
pollution sources, such as fuel or oil. The main way to mitigate risks of contamination 
spreading is to incorporate pollution controls within the drainage design. 

Impacts on agricultural holdings from land take and the loss of BMV land are 
experienced within the construction stage and do not alter once the Scheme is 
operational. The PEAOR therefore only considers the residual effects arising from 
severance impacts allowing for any associated mitigation within the operational 
assessment on agricultural holdings.  

For all but Option 1A, there is the potential for alternative access arrangements to be 
established to overcome severance of agricultural holdings. With the provision of 
alternative access, the impact of severance would be minor for all Scheme options, not 
resulting in a significant adverse residual effect. However, for Option 1a there is no 
scope for this type of mitigation to overcome severance of agricultural land between the 
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realigned Elmstone Hardwicke road and the M5 – this land is therefore included in the 
permanent land take calculations. 

Summary of operational assessment 

Impacts on land contamination, geology and geomorphology have been assessed as 
neutral to minor beneficial following mitigation, therefore not resulting in any significant 
residual effects for all Scheme options in the operational stage. 

5.7. Cultural heritage 

The geology of the study area is described in the previous section. Sand and gravel 
terraces found at the site are often associated with a potential for early prehistoric 
archaeology. Topographically, the area around the existing M5 Junction 10 is relatively 
flat and low-lying at about 25m above ordnance datum (AOD). The land rises to the 
south and west towards the River Severn. The landscape contains evidence of pre-
modern farming practices with large areas of ridge and furrow earthworks. This indicates 
areas where little ground disturbance has occurred over potentially hundreds of years, 
which could mean archaeological remains may be well preserved beneath. 

There are 31 designated heritage assets within the study area and a further 65 non-
designated heritage assets. The following historic resources are of particular note in 
relation to the Scheme options: 

• Moat House moated site is a Scheduled Monument (SM) located on the A4019 at 
Moat Lane in Uckington. The site also includes four Grade II listed buildings that 
post-date the SM. These listed buildings date from the 17th and 18th centuries and 
are likely to overlie earlier medieval remains 

• There is a single Grade I listed building in the study area – the Chapel of St James 
the Great. This is c. 390m east of the northern edge of the study area, in Stoke 
Orchard 

• The remaining 25 designated heritage assets comprise Grade II listed buildings 
that are widely dispersed through the study area. They include farms, stables, 
barns and cottages dating from the 16th to 19th centuries and represent the built 
heritage of the early postmedieval period, reflecting the agricultural landscape 

• Prehistoric to Romano-British settlement activity has been identified within this part 
of the Severn Valley as broadly being concentrated on areas overlying deposits of 
the Cheltenham Sands 

• Archaeological evidence for Romano-British settlement and use of the area is more 
plentiful than the prehistoric evidence, identified through previous geophysics 
studies and evaluation trenching 

• Archaeological remains dating from the early medieval period are rare across 
Britain owing to changes in material culture and settlement size following the end of 
Roman occupation. Despite this, the study area includes four heritage assets 
known to date to the early medieval period. These include an anthropomorphic 
bronze pin and two Anglo Saxon spearheads found during the construction of the 
M5.   

• The evidence for medieval settlement in the study area is prominent as many of the 
towns and villages within the study area have confirmed medieval origins. This 
includes Stoke Orchard, evidence of settlement near Deerhurst Walton and the site 
now occupied by Butler’s Court.  

• Evidence of growth and occupation of settlements within the study area spans the 
medieval and post-medieval periods, with a number of medieval mills of particular 
note.  

• There are five heritage assets within the study area relating to the use of the area 
in World War II (WWII)with test flights operating from the RAF Stoke Orchard 
airfield 

• Concentrations of findspots pre-dating 1600 AD have been located in fields north of 
Old Gloucester Road and east of Withybridge Lane. Likewise, the area north of the 
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junction of Withybridge Lane and the A4019 Uckington has yielded a number of 
finds 

A programme of archaeological works will inform the next stage of the EIA, designed to 
further identify, characterise and evaluate both the known and unknown impacts to 
heritage assets. This programme would include more detailed desk-based research and 
assessment; setting assessment for the designated heritage assets that may be 
affected by the chosen Scheme option, exploring the contribution of existing settings 
and their ability to tolerate changes; targeted geophysical surveys; evaluation trenching; 
and area excavations or other recording programmes to offset impacts and enable 
preservation by record if necessary. This work would inform the development of 
mitigation, in conjunction with landscape specialists and others, with key findings 
reported in the ES. 

Construction 

Construction activities will involve works within previously undeveloped parcels of land 
where the potential for discovering both known and unknown heritage assets and 
archaeological remains is high. The presence of the construction works and the 
changes to the environment as the new infrastructure is built can also have impacts on 
the setting of heritage assets, changing the way in which they appear in the landscape 
and also the views that are possible from the assets. 

The PEAOR has compared the way in which the impacts on the cultural heritage 
resource may differ by Scheme option. Principal findings are as follows: 

• All Options would have direct physical impacts on the following un-designated 
assets: 

o The remains of a moat at Fisher’s Farm (GHER 5377) 

o Area of cropmarks of probable Later Prehistoric to Romano-British (GHER 
8637) 

o settlement and field system complexes 

• In addition, all Options have the potential to have direct physical impacts on as-yet 
unknown archaeological remains, which are likely to be of local to regional 
significance 

• All Options also have the potential to have indirect impacts to six designated assets 
through changes to their settings. These include: 

o Butler’s Court Farmhouse Grade II listed building (1172272) 

o Cottages by drive to Butler’s Court Grade II listed building (1088722) 

o Withybridge Mill and Adjoining Cottage Grade II listed building (1305182) 

o The Old Forge Grade II listed building (1172363) 

o Barn about 15 m west of Hayden Farmhouse Grade II listed building 
(1088725) 

o Hayden Farmhouse Grade II listed building (1172346) 

• Options 2, 2a, and 2b all represent on-line Scheme route options for changes to M5 
Junction 10. The options would have direct physical impacts to GHER 48027, linear 
and curvilinear cropmarks of uncertain date and function, which are visible on aerial 
photographs taken in 1984 

• Option 1a and 5 would have a direct physical impact on GHER 48029 an area of 
cropmarks of probable Later Prehistoric to Romano-British settlement and field 
system located north of the A4019 

• Option 1a and 5 would include land-take from GHER 8537, which records a 
“stepping stones” field name thought to relate to historic use of the field. Whilst the 
field name itself is not a heritage asset, the adjacent field contains the earthwork 
remains of four postmedieval building platforms, with ditches and possible 
trackways, located between Colman’s Farm and Villa Farm (GHER 4335). As such, 
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the field name can be seen in conjunction with the nearby earthworks to indicate a 
strong likelihood for the potential for as-yet unknown archaeological remains 

• Option 1a and 5 also have the potential to have indirect impacts on the following 
designated assets, through changes to their settings: 

o Moat House Moated Site Scheduled Monument (1016835) 

o Bridge and attached pair of lodges at Moat House Grade II listed building 
(1154528) 

o Barn circa 30 m north-west of the Moat House Grade II listed building 
(1340069) 

o Moat House Grade II listed building (1091874) 

o Moat Cottage Grade II listed building (1303797) 

o Uckington Farmhouse Grade II listed building (1303770) 

o Stableblock and open fronted cart store, circa 10 m north of Uckington 
Farmhouse (1091875) 

Opportunities exist for certain of these impacts to be avoided by selecting one alignment 
in preference to another. In addition, design avoidance can include minor deviations in 
alignment, for example, to avoid or reduce intrusion into the settings of heritage assets. 
This aspect of design development would be informed by the findings of the planned 
programme of archaeological works, which are intended to increase understanding of 
the nature and value of the archaeological features. 

The risk of encountering buried archaeology during construction works is typically 
mitigated through the preparation and agreement of an archaeological mitigation 
strategy with the appropriate competent authority. It is assumed that this would be 
completed for this Scheme, irrespective of the option preferred, incorporating methods 
for archaeological excavation, targeted watching briefs, monitoring of geotechnical 
works and, if appropriate, geoarchaeological monitoring and sampling. This mitigation 
will ensure preservation by record of the known heritage assets and allow any 
previously unrecorded archaeological remains to be identified and preserved in this 
manner. The PEAOR does not recommend mitigation for individual options; however, 
Options 1a and 5 would require a greater quantity of archaeological work than Options 
2, 2a and 2b.  

Summary of construction assessment 

Options 1a and 5 would result in more direct physical impacts to known archaeology 
than Options 2, 2a and 2b; and all options have the potential for also directly affecting 
as-yet unknown archaeological remains. Notwithstanding this, there are unlikely to be 
any significant residual adverse effects on cultural heritage with the implementation of 
mitigation measures described. This conclusion applies equally to all Scheme options. 

Operation 

Once the Scheme is built, there will be no new direct physical impacts on buried 
archaeology as any impacts would have been designed out to leave assets preserved in 
situ, or mitigated through archaeological excavation and recording prior to construction. 
When the Scheme opens and in the first few years of operation it is likely that the 
infrastructure will be of greatest prominence; however, impacts on the setting of heritage 
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resources are anticipated to lessen over time as planting matures to provide screening 
and embed the new infrastructure into the landscape.  

Summary of operational assessment 

Once the road is in use, there are not expected to be any significant adverse residual 
effects on cultural heritage with the implementation of mitigation measures described. 
This conclusion applies equally to all Scheme options. 

5.8. Materials and waste 

The baseline against which the impacts of the Scheme on materials and waste is 
assessed is sourced from the national database, which provides estimates of typical 
volumes and types of construction materials and waste arisings by region. These levels 
vary year on year depending on how many construction projects are underway. No large 
scale planned development have been identified that would significantly change the 
baseline prior to construction or operation of the Scheme. The study area is within the 
south-west of England region. The Scheme is not expected to affect any mineral 
safeguarding areas or peat reserves. 

Construction 

Construction activities have impacts by creating demand for building materials. 
Estimates for the types of materials likely to be required for the Scheme options in the 
PEAOR focus on aggregates for the embankments and earthworks; and asphalt. The 
next stage of the EIA will supplement this with the materials requirements for new 
bridges and viaducts once detailed designs are available. For the purposes of the 
PEAOR it is assumed that these materials would be sourced within the region; however, 
there is no guarantee that this would be the case as final materials selection will be 
determined by the contractor and market conditions.  

All Scheme options have the potential to have a slight impact on the overall availability 
of materials in the region, which would not result in a significant adverse effect. For 
aggregates, Option 5 would have the greatest impact and Option 2a would have the 
least impact. For asphalt, Option 1a would have the greatest impact and Option 2 would 
have the least impact. There is the potential for incorporating a percentage of recycled 
material within the Scheme to reduce this impact further and this will be explored as 
mitigation at the detailed design stage. 

The Scheme would give rise to waste material during construction. It is expected that 
these will predominantly be non-hazardous and inert but could include some hazardous 
wastes in small amounts such as paints, solvents and contaminated soil. Waste is a 
heavily regulated industry in the UK and legislation contains specific instructions for the 
processing, removal and management of waste. On this basis, typical ‘mitigation’ for 
impacts on waste are essentially legislative requirements. Responsible developers can 
also adopt additional measures such as designing out waste and employing best 
practice waste management within construction sites and activities, written into the 
OEMP. 

The main sources of waste considered in the PEAOR include those generated from 
material to be excavated for the CFSA and road construction. Option 1a would have the 
greatest impact and Option 2 will have the least. None of the impacts are expected to 
result in a significant adverse effect. Each of the Scheme options also involves some 
level of property demolition. The PEAOR applies professional judgement to compare 
options, noting that Option 2b is likely to have the greatest impact. 

Summary of construction assessment 

There are unlikely to be any significant adverse residual effects on materials and waste 
based on the limited assessment undertaken in the PEAOR, assuming the application of 
mitigation measures. This conclusion applies equally to all Scheme options; however, 
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Option 2 has the lower negative impact overall for materials and waste and Option 5 has 
the greatest negative impact. 

The assessment of significance will be reviewed in the next stage of the EIA when 
detailed design information supplements the understanding of the overall materials and 
waste quantities associated with the preferred option. An overall statement about 
significance of materials and waste effects arising from the Scheme is therefore 
premature. 

Operation 

During operation, only small quantities of materials will be used for maintenance 
activities and the waste generated is expected to be minimal. An operational 
assessment of impacts on materials and waste has been scoped out of the PEAOR. 
Notwithstanding this, the best practice measures for materials use and waste 
management applied in the construction phase should be adopted in the operational 
phase, supplemented by staff training. 

Summary of operational assessment 

Operational assessment of impacts on materials and waste was scoped out of the 
PEAOR due to the minimal impact anticipated. 

5.9. Population and human health 

The greatest concentrations of private dwellings and community facilities relative to the 
Scheme options are found in the main settlements of Gloucester and Cheltenham and 
there are no large settlements in the study area. The smaller villages of Staverton and 
Boddington to the west, Hayden to the east and Staverton Bridge to the south are the 
largest settlements within the study area, with the Hamlet of Uckington spread either 
side of the A4019 in a key location for the scheme. There are several isolated properties 
and farmsteads in the rural areas between these settlements. Notably, there is a cluster 
of 14 properties at Withybridge Gardens, adjacent to the existing M5 Junction 10.  

Community land and assets within the study area encompass three enterprises – a 
riding school, the Uckington and Elmstone Hardwicke Village Hall and a place of 
worship. Residents of the study area will therefore travel through and beyond the study 
area in order to access mainstream education, healthcare and a broader range of 
community facilities.  

There are over 20 business locations within the study area, including some complexes 
that may host multiple enterprises. The nature of these businesses crosses multiple 
sectors and they are likely to attract custom from beyond the study area limits. The 
majority of these businesses are located toward the eastern extents of the Scheme 
options, close to Gallagher Retail Park. 

As at July 2019, four live planning applications were identified, seeking changes to 
agricultural buildings to create residential accommodation, plus a small affordable 
housing scheme. The JCS incorporates six sites allocated or safeguarded for strategic 
and large-scale mixed-use (community, residential and employment) or employment 
development within the vicinity of the Scheme options: 

• North West Cheltenham – Strategic Allocation; 

• North West Cheltenham – Safeguarded Site; 

• West Cheltenham - Strategic Allocation; 

• West Cheltenham – Safeguarded Site 

• Cheltenham Cyber Park; and 

• EMP1 – Staverton / Gloucestershire Airport Business Parks. 

The M5 and A4019 currently act as barriers, limiting or funnelling movement for walkers, 
cyclists and horse riders (WCH). Access across these transport corridors is therefore 
interrupted and the position of existing crossing infrastructure, which includes 
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footbridges and subways, is likely to have shaped the preferred routes of WCH for 
recreation and commuting within the study area. There is little public green space due to 
the prominence of agricultural activity in the rural parts of the study area and much of 
the land is within designated green belt. 

The study area crosses the two electoral wards of Coombe Hill and Badgeworth, with 
the majority of the study area falling into Coombe Hill. Data relating to the demographics 
of these wards indicates that both wards have a greater proportion of people over 65 
and a lower proportion of people under 15 than the national averages. General health 
statistics are broadly in line with national averages, with Badgeworth ward data 
exhibiting slightly worse characteristics, most likely linked to the ageing population trend. 

Construction 

The construction of the Scheme will result in the loss of some properties. Options 2 and 
2a require the demolition of some private dwellings at Withybridge Gardens and Option 
2b requires the demolition of all of these properties. Properties to the north-west of the 
existing junctions in proximity to Sheldon Nurseries will also require demolition to 
varying degrees under each of the Option 2 variants. This demolition cannot be 
mitigated and would require compensation. Option 5 would result in the demolition of 
Barn Farm, which would require compensation. Sheldon Nurseries would experience 
partial land take from Options 2 and 2b; and substantial land take likely to necessitate 
closure of the business under Option 2a. This could not be mitigated and would result in 
a requirement for compensation. 

Since completion of the PEAOR in autumn 2019, further design development has 
occurred on the A4019 dualling element of the scheme. This further design development 
has identified the need for the carriageway to extend beyond the existing highway 
boundary in this location. With this in mind, demolition and loss of property may occur to 
properties that front onto the A4019 as a result of the scheme. Further design 
development to identify the affected properties are ongoing, but some property loss in 
this area is likely. The effects of this would be the same under all options, as they all 
proposed the same A4019 development.  

The PEAOR recognises that these demolitions will be a significant impact for the 
affected property owners with the potential to result in a significant adverse effect for 
some Scheme options in relation to private dwellings. The consideration of the overall 
level of significance of this effect will be confirmed in the ES, once the preferred scheme 
extents are known. Demolition cannot be mitigated and would be subject to 
compensation outside the EIA process. Amenity will also need to be considered for 
occupants of properties that may remain following demolition – this will be addressed as 
part of the human health assessment in the next stage of the EIA. 

All options would intrude into both green belt and undeveloped rural land, resulting in 
the potential for significant adverse residual effects relating to green space and land 
blight, dependent on the effectiveness of mitigation that could be achieved. Option 1a 
has the potential to deliver benefits in relation to soil and water quality as the Scheme 
footprint is likely to necessitate the remediation of part of a former landfill site. Design 
avoidance and environmental enhancement will form part of the design development 
process, seeking to reduce the extent of direct, permanent land take affecting individual 
properties; seeking to minimise the footprint of the Scheme within the green belt; and 
seeking to minimise interaction or intrusion into potential development sites (within the 
JCS) and sites with planning consent. 

Temporary closure and disruption to vehicle travellers in anticipated, though the effects 
are unlikely to result in significant adverse effects in relation to access to work and 
training once mitigation measures are factored in. Temporary effects on WCH are 
predicted due to the need to temporarily stop up and divert some of the PRoW within the 
study area during construction, although these impacts are unlikely to result in 
significant adverse effects. Temporary impacts on amenity are also anticipated at 
properties in proximity to each of the Scheme options. The scale of these impacts is 
expected to be reduced through effective control measures to be implemented through 
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the OEMP, combined with advance planting for elements of the environmental design 
for the Scheme. This will be reviewed at the next stage of the EIA and confirmed in the 
ES. 

Potential health effects could be identified by the noise and air quality topics which could 
human health through sleep disturbance or exposure to air pollutants. However, these 
assessments are not yet sufficiently detailed to allow for a conclusion in this regard. 

Many of the impacts noted for population and human health will be lessened by 
mitigation proposed in related topics including: 

• pollution and noise nuisance controls 

• constraints on working hours 

• visual screening within the environmental design. 

Mitigation measures proposed in the population and human health assessment may 
include: 

• ensuring access is retained to businesses, community and educational facilities 
and homes throughout the works 

• retaining the integrity of PRoW during construction through the shortest possible 
diversions in preference to stopping up 

• notifying WCH and vehicle travellers of changes to routes 

• continuing access and preserving stop locations for public transport users 

• providing clear signage 

• reducing public transport disruption 

• ongoing community engagement in accordance with a communication plan 

Details of the mitigation measures would be refined in the next stage of the EIA and 
reported in the ES. 

Summary of construction assessment 

No potentially significant residual effects have been identified on WCH in relation to the 
Population assessment; nor health effects from Air Quality and Noise effects during 
construction.  

The potential for significant beneficial residual effects in the construction stage has been 
identified for the soil and water sub-heading of the Human Health assessment for Option 
1a only, on the basis that part of a former landfill site would be remediated. 

The potential for significant adverse residual effects has been identified for the following 
sub-topics during the construction stage: 

- Population – private dwellings: the Option 2 variants lead to the most property 
demolition, with Option 2B being the worst for demolition of private property. This 
demolition cannot be mitigated and would require compensation. Option 5 would 
result in the demolition of Barn Farm, which would require compensation 

- Population – local businesses: Sheldon Nurseries would experience partial land 
take from Options 2 and 2b; and substantial land take likely to necessitate closure of 
the business under Option 2a. This could not be mitigated and would result in a 
requirement for compensation 

- Human Health – it is acknowledged that amenity impacts on occupants of any 
properties that are retained at Withybridge Gardens could be potentially significant 
in the absence of mitigation. This will be assessed at the next stage of the EIA once 
further design information is available and land discussions have been undertaken 

- Human Health – green space and land blight: all options would intrude to a greater 
or lesser extent into both green belt and undeveloped rural land, resulting in the 
potential for significant adverse residual effects dependent on the effectiveness of 
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mitigation that could be achieved. This will be explored further in the next stage of 
the EIA and reported in the ES 

Operation 

There are two potential direct physical effects on private properties once the scheme is 
operational. The first applies to all scheme options, and effects properties on the north-
side of the A4019 in Uckington to the to the east of the existing junction between ‘the 
Green’ and the A4019. These properties will have reduced access than currently, as 
they will in operation not be able to turn westbound on to the A4019. This will reduce 
their accessibility to the M5 compared to current, and reduces their access to services in 
the area. The other effect is applicable only to Options 2 and 2B. These options have 
the potential to make an existing dangerous access to the A4019 worse from properties 
north-east of the existing motorway junction. Further design work may however mitigate 
this impact.   

There are no other direct physical effects on private properties, community assets and 
human health once the Scheme is operational. The Scheme will have beneficial effects 
on the local economy and employment and development land (identified in the JCS) due 
to the improved capacity at the M5 Junction 10, particularly the creation of all-
movements access. All Scheme options respond to the key aim of tackling congestion 
on the strategic highway network and delivering improved accessibility to sites 
earmarked for future employment and residential development in the north and west of 
Cheltenham, as set out in the Joint Core Strategy (JCS), therefore offering the potential 
for significant beneficial effects on sub-topics that relate to accessibility, connectivity and 
ease of movement. Options 1a and 5 offer the additional advantage of providing an 
access route through the North West Cheltenham Safeguarded Site (JCS), which may 
assist in enabling development of this land parcel. This is assessed as being of benefit 
to the development land sub-topic of the Population assessment in terms of enhancing 
access; although it is acknowledged that the presence of the road would introduce a 
constraint to any prospective developer. 

A range of impacts that may deliver beneficial effects on some WCH using the local 
PRoW network include improved crossings, safety, signage and facilities. WCH may 
also benefit from the maturing of screen planting and the installation of nose barriers 
and low noise surfacing should these mitigation proposals be drawn into the detailed 
design. This will be reviewed at the next stage of the EIA and reported in the ES. 

The potential for significant adverse residual effects has been identified for the noise 
pollution and vibration sub-topic of the Human Health assessment in relation to Options 
1a and 5 only. This impact relates to the M5 Junction 10 Link Road, which would 
introduce a substantial increase in traffic close to properties at Elmstone Hardwicke. 
This represents a precautionary assumption as the assessment of impacts on noise and 
vibration in the PEAOR has not yet modelled mitigation options. This will be undertaken 
at the next stage of the EIA and reported in the ES, confirming whether mitigation 
options exist, or if compensation will be required for certain affected properties. 

Summary of operational assessment 

No potentially adverse significant residual effects have been identified during operation 
for the sub-topic of WCH in relation to the Population assessment; and Air Pollution and 
the Risk of Injury of Death in relation to the Human Health assessment. 

The potential for significant beneficial residual effects has been identified for the 
following sub-topics once the Scheme is operational: 

- Population – community assets, principally due to enhanced accessibility following 
Scheme opening 

- Population – development land, principally due to the enhanced accessibility of sites 
identified or safeguarded for development within the JCS. Options 1a and 5 have 
the added benefit of providing a link through the North West Cheltenham 
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Safeguarded Allocation, which would assist in enabling the realisation of 
development of that land parcel 

- Population – local businesses. Enhanced accessibility is likely to contribute to 
significant benefits for most local businesses 

- Human Health – green space and land blight: enhanced accessibility to green space 
within and beyond the study area due to the improved road network, creation of an 
all-movement junction configuration with the motorway and attendant enhancements 
to the PRoW network 

- Human Health – access to work and training, due to enhanced accessibility and the 
creation of all-movements access at M5 Junction 10. Options 1a and 5 deliver 
additional benefits in terms of supporting the realisation of employment development 
on a safeguarded site 

- Human Health – social cohesion and lifetime neighbourhoods, owing to enhanced 
accessibility and the creation of all-movements access at M5 Junction 10, which in 
turn should help to reduce rat running through established residential areas 

- Human Health – vehicle travellers, due to reduced congestion and rat running on 
the local road network between previously restricted-access motorway junctions and 
lower levels of driver stress 

The potential for significant adverse residual effects has been identified for the noise 
pollution and vibration sub-topic of the Human Health assessment in relation to Options 
1a and 5 only. This represents a precautionary assumption as the assessment of 
impacts on noise and vibration in the PEAOR has not yet modelled mitigation options. 
This will be undertaken at the next stage of the EIA and reported in the ES, confirming 
whether mitigation options exist, or if compensation will be required for certain affected 
properties. 

There is also the potential for significant adverse effects upon properties on the north 
side of the A4019 due to the creation of a new online junction, and the dualling of the 
A4019.  

5.10. Climate Change and sustainability 

For effects on climate, the condition of the existing environment is based on the quantity 
of emissions that are produced by existing road users in terms of greenhouse gases.  

For vulnerability of the Scheme to climate change, the characterisation of the existing 
environment includes both the current climatological conditions as well as projected 
climate changes within the study area, including implications for the River Severn 
catchment in terms of sea level change and flood risk. The baseline characteristics are 
sourced from the Met Office’s latest regional dataset of 30-year averages and the 
projected future climate baseline for the period 2071 – 2089. 

The characterisation of the current climate focuses on data for the River Severn 
catchment. This indicates a study area climate typified by relatively mild winters and 
warm summers with higher than UK average mean and maximum monthly 
temperatures. The long-term average monthly rainfall is lower than the UK average, 
based on 1981 – 2010 data, as are the average number of days in which heavy rainfall 
was experienced. 

Going forward it is projected that, on average, the study area is likely to experience 
hotter, drier summers and warmer, wetter winters. Alongside these changes in the 
average conditions, it is likely that climate change will increase the frequency and 
severity of extreme weather events such as heavy rainfall, storms and heatwaves. 

Construction 

Construction impacts on greenhouse gases can come from emissions produced by the 
processes involved in creating construction materials that will be used to build the 
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Scheme; and at work sites from construction activities, including emissions from diesel-
fueled construction plant and machinery. Options to mitigate emissions impacts exist, 
including exploring the potential for low carbon solutions that minimise the consumption 
of resources and maximise the re-use or refurbishment of existing assets. 

Construction of the Scheme is not expected to be sufficiently far into the future for the 
climate to change so substantially that construction related impacts will be different from 
those expected in the current climate. Climate change would therefore not intensify 
construction related impacts and no significant effects in terms of vulnerability of the 
construction activities needed to deliver the Scheme are anticipated. Notwithstanding 
this, the OEMP could include protocols for managing or adapting construction activities 
should they coincide with extreme weather events such as drought or storms. 

The mitigation strategy for the Scheme will be developed at the next stage of the EIA. 
There is scope to reduce the vulnerability of the Scheme to climate change and manage 
the scale of potential impacts through best practice design measures and construction 
techniques, which would be implemented during the construction stage.  

Summary of construction assessment 

There are unlikely to be any significant residual effects on the climate from the impact of 
emissions arising during the construction stage. 

None of the Scheme options were identified as likely to result in any potentially 
significant adverse residual climate effects in relation to the materials needed for 
construction, albeit that there is some preference outlined to reduce embedded carbon 
during construction. Option 1a was regarded as the worst option due to the requirement 
to remove, realign and rebuild the existing Elmstone Hardwicke motorway bridge and 
the Hardwicke farm bridge. This was coupled with the fact that Option 1a and 5 both 
required a new link road from the newly proposed Uckington Roundabout to access the 
junction, leading to larger material requirements during construction that Options 2, 2a 
and 2b. Option 2a was preferred overall as it allowed for the existing M5 A4019 bridge 
structure to be retained and used as part of the design, rather than constructing two new 
bridges. In addition, Option 2a has less demolition requirements, and therefore less 
waste production, resulting in lower carbon costs associated with the transportation of 
waste to landfill. 

Climate change is not expected to exert any influence over the construction of the 
Scheme in terms of increased vulnerability of construction activities to climate change 
effects over the existing baseline. There is potential for design development and 
construction methodologies to incorporate mitigation measures to protect the longevity 
of the Scheme and deliver climate change resilience that will endure into operation. 
These conclusions apply equally to all Scheme options. 

Operation 

Impacts on climate change once the Scheme opens will principally come from the 
emissions of road users and operational energy use, for example, street lighting and 
potentially public transport stop infrastructure. Although the Scheme will produce 
emissions, it may reflect a reduction in emissions when compared to the continued use 
of the existing road network without the Scheme in place, which in turn results in a 
lessening of impacts on climate change. Mitigation delivered in the construction stage, 
such as designing the Scheme to encourage some modal shift to an enhanced PRoW 
network; and specifying low energy lighting and traffic management systems, has the 
potential to realise reductions in emissions impacts once the Scheme is operational. 

UK climate projections for the 2050s consider that average mean temperatures are 
likely to increase through the years, leading to warmer winters and decreases in mean 
snowfall rates. Increased temperatures are likely to reduce the costs and frequency of 
winter road maintenance and improve conditions that contribute to driver safety. 
However, the risk of more frequent heatwaves could lead to the Scheme being more 
vulnerable to impacts through increased likelihood of deformation of road surfaces and 
expansion joints, cracking in pavements and thermal expansion in bridges. Higher 
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rainfall could also exacerbate the effects of surface water flooding – the drainage design 
assumptions allow 30% climate change adjustments to reflect this, but the safety of road 
users is also a consideration and could be vulnerable to the impacts of climate change. 

Potential impacts of climate change on the Scheme once operational are considered 
comparable for all Scheme options. The mitigation strategy for the Scheme will be 
developed at the next stage of the EIA, to address key areas of vulnerability to climate 
change. The principal opportunities for the Scheme design to incorporate climate 
change resilience within the infrastructure are described in the construction section. 
Landscaping design and drainage design will also have a role to play in delivering 
sustainability and climate change resilience within the Scheme. There is scope to further 
reduce the vulnerability of the Scheme to climate change and manage the scale of 
potential impacts during operation through measures including more regular 
maintenance and preventative action; emergency planning; early warning systems; and 
the selection of materials for maintenance works that deliver more climate resilient 
elements to the infrastructure. 

Summary of operational assessment 

Once the road is in use, there are not expected to be any significant adverse residual 
effects on the climate from emissions, allowing for the implementation of mitigation 
measures described. 

All Scheme options have the potential to be vulnerable to climate change and 
experience impacts once the Scheme is operational. Mitigation measures combine 
design approaches and processes that could be applied to the ongoing operation of the 
Scheme to deliver enhanced resilience to climate change. Residual effects are currently 
not anticipated to be significant; however, this will be confirmed at the next stage of the 
EIA once the mitigation strategy is known, to be reported in the ES. 

5.11. Cumulative Impact Assessment 

The cumulative impact assessment is a way to understand how receptors may 
experience impacts from the Scheme in the round, set in the context of how the study 
area is expected to change over time due to other development projects. It examines 
the full range of impacts that a receptor may experience firstly from the Scheme, which 
are called ‘intra-Scheme impacts’, but also when the Scheme is considered in the 
context of any other known development activities nearby, which are called ‘inter-project 
impacts’. 

At the options assessment stage, it is too early to accurately predict the cumulative 
impacts that may arise from the Scheme. The PEAOR provides an overview of how the 
cumulative impact assessment will be completed and presented within the ES.  
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5.12. Summary of comparative assessment of Scheme options 

The PEAOR plays an important role in the broader consideration of which of the 
Scheme options is to form the preferred alignment. This summary provides a brief 
commentary on key issues and the preferred option by environmental topic or sub-topic. 
The summary refers to Options 2, 2a and 2b collectively as the ‘online options’ as they 
represent adaptation of the existing M5 Junction 10. 

Construction 

• Air quality – no definitive preference between options and no significant adverse 
residual effects predicted. 

• Noise and vibration – preference for Option 1a, then 5 on the basis that the online 
options are closer to a greater number of residential receptors. 

• Biodiversity – precautionary assessment notes the potential for all Scheme 
options to result in significant adverse effects across a number of habitats and 
species and therefore all Scheme options will require well-conceived mitigation and, 
potentially, compensation.  

In general terms, Options 1a and 5 are considered to have greater adverse impacts 
than the online options, particularly in relation to the Colman’s Farm habitat 
network, which includes Villa Farm. Option 1a is the longest Scheme option overall 
and the scale of bridge reconfiguration and structural work is also anticipated to 
require the largest amount of vegetation removal and felling of trees with potential 
to support bats. Consequently, the online options are preferred, then there is a 
marginal preference for Option 5, with Option 1a least favourable. 

• Water Quality – all Scheme options require SuDS and consents from EA/LLFA. 
Option 1a introduces the largest amount of new road surfacing and is therefore 
likely to generate more surface water runoff and require a greater level of mitigation 
than the alternatives. Option 5 is preferable to Option 1a, but performs less 
favourably than the online options due also to the greater amount of new road 
surfacing needed for the link road. 

• Flooding – all Scheme options will need to be accompanied by Flood Management 
Plans for construction works as each involves some level of construction within 
floodplains. Option 1a crosses the largest amount of floodplain; however, the 
design already proposes a viaduct, which minimises loss of floodplain. Option 2b 
therefore involves the most construction in the floodplain, although it should be 
highlighted that investigation of methods to reduce this footprint, for example by 
designing retaining walls, have not yet be investigated nor incorporated into the 
assessment. At this preliminary assessment stage, Option 1a therefore represents 
a marginal preference over the online options, with Option 2b least favourable. 

• Landscape – no definitive preference between options and no significant adverse 
residual effects on landscape character are predicted. 

• Visual amenity – all of the Scheme options have the potential to cause significant 
adverse visual effects and mitigation will be required. Option 2b was the least likely 
to have additional significant adverse effects prior to mitigation, whilst Option 1a 
had the greatest potential, followed by Option 5. 

The online options were generally preferred. Specific considerations in deciding 
preferences between Options 2, 2a and 2b are outlined below: 

o Withybridge Gardens comprises approximately 14 properties that face a 
retaining wall supporting the A40 as it rises up to cross the M5. Rear views 
are of open countryside and Withybridge Lane. Options 2 and 2b requires 
the demolition of all properties and therefore removes this receptor cluster. 
Option 2a would require demolition of four or five of the properties and 
slight encroachment into the front garden of one of the remaining properties 
with ten properties not impacted Option 2a would relocate the A4019 
further away from Withybridge Gardens than at present. The West 
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Cheltenham Link Road would be a new feature in rear views from all 
retained properties 

o Sheldon Nurseries and five residential properties adjacent on Stanboro 
Lane to the north-west of the existing M5 Junction 10 would be affected. 
Option 2 requires the demolition of two of the properties and the remaining 
properties would experience visual impacts, despite existing vegetation 
providing some level of screening. Option 2a would require the demolition 
of three of the properties plus the nurseries and the remaining properties 
would experience visual intrusion from elements of the Scheme. Option 2b 
requires the demolition of two of the properties and some encroachment 
into Sheldon Nurseries; however, visual impacts on the retained properties 
are not expected to be significant under this option 

o All options will have the capacity to affect the visual amenity of properties 
fronting the A4019 in Uckington, due to the dualling potentially bringing the 
highway closer to the receptors. This could also lead to additional 
demolitions than those listed above, but that would be the same under all 
proposed highway options.  

o Motorway verge works and the presence of the new roundabout would 
have visual impacts on properties at Butlers Court for all options.  

• Geology and Soils – with the exception of agricultural soils, no significant adverse 
residual effects are predicted for any Scheme option. Option 1a and, to a lesser 
extent, Option 5 may require remediation of former landfill introducing additional 
construction costs and complexity. All options involve the loss of BMV land with 
land take for the West Cheltenham Link Road forming a common denominator. 
Options 1a and 5 introduce comparatively greater losses than the online options 
with the addition of BMV land take to the north of the A4019, which is avoided by 
the online options. 

• Cultural Heritage – Options 1a and 5 would result in more direct physical impacts 
to known archaeology than Options 2, 2a and 2b; and all options have the potential 
for also directly affecting as-yet unknown archaeological remains due to the West 
Cheltenham Link Road. Notwithstanding this, there are unlikely to be any significant 
residual adverse effects on cultural heritage with the implementation of mitigation 
and recording measures. 

• Materials and waste – there are unlikely to be any significant adverse residual 
effects on materials and waste based on the limited assessment undertaken in the 
PEAOR, assuming the application of mitigation measures. This conclusion applies 
to all Scheme options; however, Option 2 has the lower negative impact overall for 
materials and waste because it makes best use of existing assets and involves 
lower levels of property demolition than Options 2a and 2b. Option 5 has the 
greatest negative impact, largely due to the combination of new road length and 
structural work. 

• Population – there is a preference for Options 1a and 5 over the online options. 
Key influencing factors are property demolition and land take at Withbridge 
Gardens and Stanboro Lane combined with the ability of the existing M5 Junction 
10 to remain open while a new junction is built, resulting in generally lower levels of 
disruption and nuisance to existing receptors. 

• Human Health – there is a marginal preference for Option 2 and a general 
preference for the online options. The key influencing factor is the greater level of 
intrusion into green belt and undeveloped rural land associated with Options 1a and 
5. 

• Climate Change and Sustainability – none of the Scheme options were identified 
as likely to result in any potentially significant adverse residual effects. There is a 
preference for the online options on the basis that Options 1a and 5 both involve 
greater amounts of new road and structures, increasing materials requirements and 
embedded carbon levels. There is a marginal preference for Option 2a as it allows 
for the existing M5 A4019 bridge structure to be retained, reducing demolition and 
the overall number of new bridging structures needed. 
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Operation 

• Air quality – preference for online options on the basis that analysis of changes in 
traffic flows from  traffic modelling shows greater increases in traffic in areas of 
elevated air pollution, including roads within the Cheltenham AQMA, in Options 1a 
and 5 scenarios. 

• Noise and vibration – preference for online options on the basis that analysis of 
traffic noise through traffic modelling shows fewer perceptible increases in noise 
and the most perceptible decreases compared to Options 1a and 5. 

• Biodiversity – the potential for significant adverse effects on bats and breeding 
and wintering birds has been identified for all Scheme options. Options 1a and 5 
are predicted to have a moderate adverse effect on great crested newt in the 
absence of mitigation, which is avoided by the other Scheme options. Option 5 is 
also predicted to have the potential to result in a moderate adverse effect on otter 
on the Leigh Brook, avoided with all other Scheme options 

• Water Quality – the preference is linked to overall Scheme option length as this will 
lead to the least potential for operational pollution incidents. Option 2 is preferred 
as the footprint is smallest, which also drives less extensive drainage requirements) 
Option 1a is the least preferred as it has the largest footprint. 

• Flooding – differences between surface water flood risk in operation by Scheme 
option is largely related to the amount of impermeable surfacing proposed by each 
Scheme option as the requirement for road structures to use viaducts and/or 
bridges over the floodplain was integrated into the design at an early stage. Option 
2b involves the most construction in the floodplain and will therefore need the most 
Compensatory Flood Storage; however, opportunities for design avoidance have 
yet to be fully realised. 

Option 1a introduces the largest amount of new road surfacing and is therefore 
likely to generate more surface water runoff than other Scheme options, which is 
why it has the most extensive indicative drainage design areas. All options include 
the clear span crossing of the River Chelt with a viaduct over its floodplain and all 
options require an extension to the existing Leigh Brook culvert under the M5. 
Options 1a and 5 propose a viaduct crossing of the Leigh Brook floodplain, which is 
not required for the on-line options. However, the on-line options will also require a 
culvert extension on the River Chelt under the M5. 

• Landscape – no definitive preference between options and no significant adverse 
residual effects predicted on Landscape character. 

• Visual amenity – The assessment found multiple potentially significant adverse 
visual effects from the Scheme options; however, there is scope for mitigation 
measures to be developed to avoid any significant adverse residual visual effects. 
All options had the potential for visual impacts on receptors utilising PRoW due to 
the inclusion of the West Cheltenham Link Road in all options. Options 1a and 5 
had potential visual effects upon receptor groups on PRoW, local property and the 
travellers site, whilst potential effects at Options 2, 2a and 2b were focused on 
visual impact experienced by receptors in retained property local to the junction 
near Sheldon Nurseries and at Withybridge Gardens (noting Option 2b requires 
demolition of all properties at Withybridge Gardens, thus removing this receptor in 
the operational stage). 

• Geology and soils – no significant adverse residual effects predicted for Options 
2, 2a, 2b or 5. Option 1a is least preferred as the severance of agricultural land 
between the realigned Elmstone Hardwicke road and the M5 cannot be mitigated. 

• Materials and waste – scoped out of operational assessment. 

• Population – no significant adverse residual effects identified for any Scheme 
options. Potential for significant beneficial effects on community assets, local 
businesses and development land, with a marginal preference for Options 1a and 5 
on the basis that they provide access into and through a strategic safeguarded 
allocation. 
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• Human Health – there is a general preference for the online options, reflecting the 
changing profile of receptors as the Scheme moves through to operation; and the 
permanent presence of a new road in green belt and undeveloped rural land 
associated with Options 1a and 5. 

• Climate Change and Sustainability – no definitive preference between options 
and no significant adverse residual effects predicted. 

Conclusion 

In general terms, the majority of topic assessments concur that adaptation of the 
existing M5 Junction 10 is preferable to construction of a replacement junction in a new 
location to the north. This means that on-line options generally perform favourably to 
Options 1 and 5 in the comparative assessment by topic. Notable exceptions are: 

• Noise: during construction the qualitative noise assessment identifies a greater 
number of existing sensitive receptors in proximity to the on-line options and 
therefore states a preference for Options 1a and 5. However, it should be noted 
that construction effects are temporary in nature and consideration needs to be 
given to the medium to longer term scenarios to reach a balanced conclusion. In 
this instance, the conclusions relating to traffic noise arising from predicted traffic 
redistribution are relevant and arguably, the preference for the online options in the 
operational phase outweighs the preference for Options 1a and 5 in the temporary 
construction phase. 

• Flooding: whilst both Options 1a and 5 involve crossing a greater amount of 
floodplain than the online options, the preliminary design incorporates embedded 
measures that limit physical loss of floodplain to development in this location, in the 
form of a viaduct structure for the link road. An exercise of design optimisation has 
not yet been completed for junction design and, consequently, Option 2b involves a 
greater amount of construction within the floodplain, making it less preferable. 
However, there is potential for this footprint to be reduced through design 
avoidance, such as the use of retaining walls; and this must be balanced against 
the considerable cost of the viaduct proposed in Options 1a and 5. 

• Population: this assessment explores how existing residents and users of the 
study area will experience the Scheme during its construction. Disruption to 
movement patterns and perceived levels of nuisance are key influencing factors. 
This results in a slight preference for Options 1a and 5 as they are further from 
existing receptors than the online options; and the existing M5 Junction 10 can 
operate in its current state until the replacement junctions open, resulting in less 
traffic disturbance and general disruption; as well as avoiding demolition of 
properties at Withybridge Lane and Sheldon Nurseries. 

The operational assessment notes no significant adverse residual effects for any of 
the Scheme options; and two areas of potentially significant benefits. Options 1a 
and 5 are noted as offering an additional benefit over the online options as they 
include a new road that will provide access into and through a strategic 
safeguarded allocation, which could better catalyse development within a shorter 
timeframe than Options 2, 2a and 2b, although this in itself could be mitigated if the 
new Uckington Roundabout under an Online Option constructed an exit into the 
safeguarded land. .  

The overall conclusions from an environmental perspective are therefore that the on-line 
options (2, 2a and 2b) offer a better solution than Options 1a and 5. In many cases, the 
predicted category of impact and overall assessment of significance prior to mitigation is 
the same for all three of the on-line options across the specialist topic assessments. 
Within this, Options 2 and 2a are sometimes preferred over Option 2b as they involve 
less demolition, particularly in relation to property at Withybridge Gardens; less 
construction within the flood plain; and an overall reduction in requirements for new road 
structures. 

Options 2 and 2a compare favourably to the alternatives and both offer considerable 
scope for predicted adverse environmental effects to be avoided or reduced to 
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environmentally acceptable levels through a combination of design avoidance, 
refinement and mitigation. It is acknowledged that there may be a requirement for 
financial compensation for certain unavoidable environmental effects, encompassing 
property demolition, land take and severance; however, Options 2 and 2a are 
anticipated to involve a lesser scale of compensation than Option 2b.  
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