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Abstract 
Magnitude Surveys was commissioned to assess the subsurface archaeological potential of a 
c.36.51ha area of land at the M5 J10, Tewkesbury, Gloucestershire. A fluxgate gradiometer survey 
was successfully completed across the area, although c. 5.55ha was not surveyed due to unsuitable 
ground conditions. Anomalies of probable and possible archaeological origin have been identified 
across the northern part of the survey area, interpreted as a potential enclosed multiphase 
settlement complex of possible Romano-British date, with potential Late Prehistoric origins. It also 
appears that the ability of the geophysical survey to determine the full extent of the potential 
complex may have been affected by fluvial processes. Anomalies interpreted as zones of possible 
extraction, and related activities, of unknown date have been identified along the bank of the River 
Chelt. Historical and modern agricultural activity is evident across the survey area, with multiple 
ridge and furrow regimes identified, along with modern ploughing and drains. The impact of modern 
activity on the site is limited to magnetic interference around field perimeters and that caused by 
buried and overhead services.  

Issue Date:
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1. Introduction 
 Magnitude Surveys Ltd (MS) was commissioned by Atkins to undertake a geophysical survey on 
a c.36.51ha area of land near to M5 J10, Tewkesbury, Gloucestershire (SO 908 245).  

 The geophysical survey comprised hand-pulled, cart-mounted and hand-carried, GNSS-
positioned fluxgate gradiometer survey. Magnetic survey is the standard primary geophysical 
method for archaeological applications in the UK for its ability to detect a range of different 
features. The technique is particularly suited for detecting fired or magnetically enhanced 
features, such as ditches, pits, kilns, sunken earth houses, and industrial activity (David et al., 
2008).  

 The survey was conducted in line with the current best practice guidelines produced by Historic 
England (David et al., 2008), the Chartered Institute for Archaeologists (CIfA, 2014) and the 
European Archaeological Council (Schmidt et al., 2015). 

 It was conducted in line with a WSI produced by MS (Beck, 2020).  

 The survey commenced on 28/09/2020 and took 5 days to complete. 

2. Quality Assurance 
 Magnitude Surveys is a Registered Organisation of the Chartered Institute for Archaeologists 
(CIfA), the chartered UK body for archaeologists, and a corporate member of ISAP (International 
Society of Archaeological Prospection). 

 The directors of MS are involved in the cutting edge of research and the development of 
guidance/policy. Specifically, Dr. Chrys Harris has a PhD in archaeological geophysics from the 
University of Bradford, is a Member of CIfA and is the Vice-Chair of the International Society for 
Archaeological Prospection (ISAP); Finnegan Pope-Carter has an MSc in archaeological 
geophysics and is a Fellow of the London Geological Society, as well as a member of GeoSIG 
(CIfA Geophysics Special Interest Group); Dr. Kayt Armstrong has a PhD in archaeological 
geophysics from Bournemouth University, is a Member of CIfA, the Editor of ISAP News, and is 
the UK Management Committee representative for the COST Action SAGA; Dr. Paul Johnson has 
a PhD in archaeology from the University of Southampton, has been a member of the ISAP 
Management Committee since 2015, and is currently the nominated representative for the EAA 
Archaeological Prospection Community to the board of the European Archaeological 
Association.  

 All MS managers have relevant degree qualifications to archaeology or geophysics. All MS field 
and office staff have relevant archaeology or geophysics degrees and/or field experience. 

3. Objectives 
 The objective of this geophysical survey was to assess the subsurface archaeological potential 
of the survey area. 
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4. Geographic Background 
 The eastern extent of the survey area was located c.590m west of Uckington (Figure 1). 
Gradiometer survey was undertaken across 7 fields under pasture and 2 fields under arable use. 
The survey area was bounded by further fields to the north, east, south and southwest, and 
Withybridge Lane to the northwest (Figure 2). The A4019 separated Areas 1 and 3, and the 
B4634 separated Areas 7 and 8. An area of c. 3.28ha was not surveyed due to unsuitable 
ploughed ground conditions, and c. 2.27ha due to the presence of tall meadow grass. 

 Survey considerations:  

Survey 
Area 

Ground Conditions Further Notes 

1 The area consisted of a flat field 
under pasture. 

The area was bounded on all sides by 
hedgerows, with the addition of wire fencing to 
the north, south and west. 

2 The area consisted of an arable 
field of wheat stubble. The 
south-eastern corner sloped 
downwards to the north. The 
field was otherwise flat. 

The area was bounded to the east, south and 
west by hedgerows, with the River Chelt forming 
the northern boundary. 

3 The area consisted of a flat field 
under pasture. 

The area was bounded to the north and west by 
hedgerows and wire fencing, to the east by a 
farm track, and to the south by hedgerows. A 
series of telegraph poles were located along the 
southern boundary, with associated overhead 
cables. 

4 The area consisted of a flat field 
under pasture. At the eastern 
end the area sloped downwards 
to the west. 

The area was bounded on all sides by 
hedgerows, with wire fencing also located along 
the western, northern and eastern boundaries. A 
series of telegraph poles were located along the 
northern and western boundaries, with 
associated overhead cables. 

5 The area consisted of a flat field 
under pasture. The area was 
largely unsurveyable due to the 
presence of tall meadow grass. 

The area was bounded on all sides by 
hedgerows. 

6 The area consisted of an arable 
field of wheat stubble. 

The area was bounded to the north, east and 
south by hedgerows, with no physical boundary 
to the west. 

7 The area consisted of two fields 
under pasture. The fields sloped 
gently downwards towards the 
south-western end of the area. 
A small area of overgrown 
vegetation was not surveyable 
in the north-eastern corner of 
the southern field. 

The area was bounded to the north, south and 
east by hedgerows, with no physical boundary to 
the west. Wire fencing was also located along 
the eastern and southern boundary. A wire fence 
separated the area into two fields, a slightly 
larger one to the north and the other to the 
south. Overhead powerlines crossed the 
southern end of the area, running east-west. 

8 The area consisted of a flat field 
under pasture. 

The area was bounded to the north and west by 
hedgerows and wire fencing, with no physical 
boundary to the east and south. 
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 The underlying geology comprises mudstone of the Charmouth Mudstone Formation. 
Superficial deposits recorded in the northern half of the survey area (Areas 1, 3, and the 
northern end of Area 4) comprise Cheltenham Sand and Gravel. To the south of this, a band of 
alluvial clay, silt sand and gravel is recorded (Area 5, the southern end of Area 4, and the 
northern end of Area 2). No superficial deposits are recorded in the southern half of the survey 
area (British Geological Survey, 2021). 

 In the northern part of the survey area the soils consist of freely draining, lime-rich, loamy soils 
(Areas 1, 3, and the northern end of Area 4). A band of loamy and clayey floodplain soils with 
naturally high groundwater is recorded crossing the centre of the area (Areas 2 and 6). The soils 
of the remaining survey area consist of lime-rich, loamy and clayey soils with impeded drainage 
(Soilscapes, 2021). 

5. Archaeological Background 
 Within the survey area a series of cropmarks, indicative of the presence of a Later Prehistoric 
or Romano-British enclosed settlement, are recorded in Areas 3 and 4 (HER 8617).  

 Beyond the extent of the survey area, a Roman coin findspot has been recorded c.300m west 
of Area 4 (HER 17965). Undated cropmarks relating to possible enclosures and trackways have 
been identified in aerial photographs c. 150m northeast of Area 1 (HER 48029), and c.600m 
northwest of Areas 3 and 4 (HER 48027). 

 A possible moat or pond is recorded at Manor Farm c.200m southeast of Area 3 (HER 7469), 
and the probable site of the Medieval Uckington Mill is recorded along the River Chelt c.600m 
west of Area 5 (HER 6474). 
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6. Methodology 
 Magnetometer surveys are generally the most cost effective and suitable geophysical technique 
for the detection of archaeology in England. Therefore, a magnetometer survey should be the 
preferred geophysical technique unless its use is precluded by any specific survey objectives or 
the site environment. For this site, no factors precluded the recommendation of a standard 
magnetometer survey. Geophysical survey therefore comprised the magnetic method as 
described in the following section. 

 Data Collection 
 Geophysical prospection comprised the magnetic method as described in the following 
table. 

 Table of survey strategies: 

Method Instrument Traverse Interval Sample Interval 

Magnetic 
Bartington 

Instruments Grad-13 Digital 
Three-Axis Gradiometer 

1m 200Hz reprojected 
to 0.125m 

 The magnetic data were collected using a mixture of MS’ bespoke hand-pulled cart 
system and hand-carried, GNSS-positioned system. 

6.2.3.1. MS’ cart and hand-carried system was comprised of Bartington Instruments 
Grad 13 Digital Three-Axis Gradiometers. Positional referencing was through a 
multi-channel, multi-constellation GNSS Smart Antenna RTK GPS outputting in 
NMEA mode to ensure high positional accuracy of collected measurements. The 
RTK GPS is accurate to 0.008m + 1ppm in the horizontal and 0.015m + 1ppm in 
the vertical. 

6.2.3.2. Magnetic and GPS data were stored on an SD card within MS’ bespoke 
datalogger. The datalogger was continuously synced, via an in-field Wi-Fi unit, 
to servers within MS’ offices. This allowed for data collection, processing and 
visualisation to be monitored in real-time as fieldwork was ongoing. 

6.2.3.3. A navigation system was integrated with the RTK GPS, which was used to guide 
the surveyor. Data were collected by traversing the survey area along the 
longest possible lines, ensuring efficient collection and processing. 

 Data Processing 
 Magnetic data were processed in bespoke in-house software produced by MS. 
Processing steps conform to Historic England’s standards for “raw or minimally 
processed data” (see sect 4.2 in David et al., 2008: 11). 

Sensor Calibration – The sensors were calibrated using a bespoke in-house algorithm, 
which conforms to Olsen et al. (2003). 

Zero Median Traverse – The median of each sensor traverse is calculated within a 
specified range and subtracted from the collected data. This removes striping effects 
caused by small variations in sensor electronics.  
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Projection to a Regular Grid – Data collected using RTK GPS positioning requires a 
uniform grid projection to visualise data. Data are rotated to best fit an orthogonal grid 
projection and are resampled onto the grid using an inverse distance-weighting 
algorithm. 

Interpolation to Square Pixels – Data are interpolated using a bicubic algorithm to 
increase the pixel density between sensor traverses. This produces images with square 
pixels for ease of visualisation. 

 Data Visualisation and Interpretation 
 This report presents the gradient of the sensors’ total field data as greyscale images, as 
well as the total field data from the or lower sensors. The gradient of the sensors 
minimises external interferences and reduces the blown-out responses from ferrous 
and other high contrast material. However, the contrast of weak or ephemeral 
anomalies can be reduced through the process of calculating the gradient. 
Consequently, some features can be clearer in the respective gradient or total field 
datasets. Multiple greyscale images of the gradient and total field at different plotting 
ranges have been used for data interpretation. Greyscale images should be viewed 
alongside the XY trace plot (Figures 8, 11, 14, 17). XY trace plots visualise the magnitude 
and form of the geophysical response, aiding in anomaly interpretation. 

 Geophysical results have been interpreted using greyscale images and XY traces in a 
layered environment, overlaid against open street maps, satellite imagery, historic 
maps, LiDAR data, and soil and geology maps. Google Earth (2021) was consulted as 
well, to compare the results with recent land usages. 

 Geodetic position of results - All vector and raster data have been projected into 
OSGB36 (ESPG27700) and can be provided upon request in ESRI Shapefile (.SHP) and 
Geotiff (.TIF) respectively. Figures are provided with raster and vector data projected 
against OS Open Data. 
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7. Results 
 Qualification 

 Geophysical results are not a map of the ground and are instead a direct measurement 
of subsurface properties. Detecting and mapping features requires that said features 
have properties that can be measured by the chosen technique(s) and that these 
properties have sufficient contrast with the background to be identifiable. The 
interpretation of any identified anomalies is inherently subjective. While the scrutiny of 
the results is undertaken by qualified, experienced individuals and rigorously checked 
for quality and consistency, it is often not possible to classify all anomaly sources. Where 
possible an anomaly source will be identified along with the certainty of the 
interpretation. The only way to improve the interpretation of results is through a 
process of comparing excavated results with the geophysical reports. MS actively seek 
feedback on their reports as well as reports of further work in order to constantly 
improve our knowledge and service. 

 Discussion 
 The geophysical results are presented in consideration with satellite imagery and 
historical mapping (Figure 5). 

 The fluxgate gradiometer survey has responded well to the environment of the survey 
area. Modern interference is generally limited to magnetic haloes caused by four 
underground services and a set of overhead power cables crossing the survey area, and 
wire fences at field edges. These may potentially have obscured anomalies in the 
immediate vicinity of the disturbance if they were present within the survey area. The 
survey has revealed a relatively quiet magnetic background in the southern areas, with 
a slightly stronger mottled effect in the northern areas. This likely reflects variations in 
soils and superficial geology between the two halves (see Section 4.3). 

 A probable multiphase enclosed settlement has been identified in the northern part of 
the survey area, in Areas 3 and 4 (Figure 4). The potentially double-ditched enclosed 
site in Area 3 is situated along the northern edge of what appears to be the floodplain 
of the River Chelt, consisting of deposits of Cheltenham Sand and Gravel (see Section 
4.3). It is possible that the enclosures extended continuously to the south-western edge 
of Area 4 (Figure 10), as they appear attenuated. This has been interpretated as the 
result of a natural process, either deposits of sediment potentially masking undetected 
anomalies or the washing out of features via a former watercourse. It is possible that 
the anomalies along the south-western boundary relate to deposited archaeological 
material, which has been carried westwards (which is consistent with the direction of 
waterflow, Figure 4). The complex of enclosures has been interpreted as a probable 
Romano-British settlement, with the presence of curvilinear anomalies, and palimpsest 
of varying orientations suggesting that the site may also have earlier, Late Prehistoric 
origins. Although it is not possible to date these enclosures based on magnetic data 
alone, the complex has clearly experienced several rearrangements during its use. 

 A slightly isolated, possibly double-ditched enclosure is located to the northeast of the 
main potential settlement in Area 3 (Figure 10). Double-ditched enclosures of a similar 
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size located on the edge of Romano-British settlements have previously been identified 
as temporary marching camps, though the past use of the enclosure identified in Area 
3 cannot be interpreted as such based on only the morphology and location informed 
by this survey. Some anomalies classified as undetermined have also been identified in 
the area to the southwest of the enclosure complex, though they differ in orientation 
and do not have a clear layout indicative of an archaeological feature. It is possible that 
these anomalies relate to agricultural or modern activity, but their proximity to the 
nearby enclosures means that an archaeological origin cannot be ruled out. 

 The historical agricultural landscape of the survey area is evident in the extensive ridge 
and furrow regimes identified in all but the northernmost area (Figure 4). The regimes 
largely respect one another and field boundaries (mapped and unmapped). The 
similarity in orientation of the historical ploughing in the northern part of the survey 
area to the enclosure complex has caused some difficulty in clearly distinguishing 
between the two. 

 In the centre of the survey area, along the southern bank of the River Chelt, several 
zones of possible extraction related activity have been identified. The source of these 
anomalies is not clear though they appear to be enclosed by a field boundary depicted 
on 2nd edition historic mapping (Figure 5).  

 Interpretation 
 General Statements 
7.3.1.1. Geophysical anomalies will be discussed broadly as classification types across 

the survey area. Only anomalies that are distinctive or unusual will be discussed 
individually.  

7.3.1.2. Data Artefact – Data artefacts usually occur in conjunction with anomalies with 
strong magnetic signals due to how the sensors respond to very strong point 
sources. These are usually visible as minor ‘streaking’ following the line of data 
collection. While these artefacts can be reduced in post-processing through 
data filtering, this would risk removing real features. Therefore, these artefacts 
are indicated as necessary to preserve the data as ‘minimally processed’. 

7.3.1.3. Ferrous (Spike) – Discrete ferrous-like, dipolar anomalies are likely to be the 
result of isolated modern metallic debris on or near the ground surface.  

7.3.1.4. Ferrous/Debris (Spread) – A ferrous/debris spread refers to a concentrated 
deposition of discrete, dipolar ferrous anomalies and other highly magnetic 
material. 

7.3.1.5. Magnetic Disturbance – The strong anomalies produced by extant metallic 
structures along the edges of the field have been classified as ‘Magnetic 
Disturbance’. These magnetic ‘haloes’ will obscure the response of any weaker 
underlying features, should they be present, often over a greater footprint than 
the structure they are being caused by.  
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7.3.1.6. Undetermined – Anomalies are classified as Undetermined when the anomaly 
origin is ambiguous through the geophysical results and there is no supporting 
or correlative evidence to warrant a more certain classification. These 
anomalies are likely to be the result of geological, pedological or agricultural 
processes, although an archaeological origin cannot be entirely ruled out. 
Undetermined anomalies are generally not ferrous in nature. 

 Magnetic Results - Specific Anomalies 
7.3.2.1. Probable Archaeology – A complex of strong linear and curvilinear anomalies 

has been detected across an area of c. 4ha in the south-eastern parts of Areas 
3 and 4 (Figure 10). The anomalies appear to form a series of overlapping mainly 
rectangular and sub-circular enclosures [4a], with a slight variation in 
alignments. The orientation is north-northeast to south-southwest and east-
northeast to west-southwest, which in places aligns with the ridge and furrow 
regime in Area 4. The complex of enclosures appears to be bounded to the east, 
south and west by a pair of strong, parallel linear anomalies which indicate a 
probable double-ditched feature [4b]. Though this is difficult to distinguish in 
places where it follows the alignment of the plough furrows as the magnetic 
material may have been disturbed by the plough and not relate directly to an 
archaeological feature. Several discrete subcircular anomalies which can be 
indicative of pit features have also been detected within the complex. The linear 
and curvilinear anomalies across Areas 3 and 4 are indicative of an enclosed 
multiphase settlement site, with enhanced anomalies characteristic of the 
“habitation effect”. This is caused when concentrated activity over a period of 
time leads to a higher concentration of magnetically enhanced material building 
up within centre of the area, and a lower concentration, therefore weaker, 
further from the focus of activity.  

7.3.2.2. Probable Archaeology – Located immediately to the northeast of the complex 
in Areas 3 and 4 (see Section 7.3.2.1), a series of parallel linear anomalies appear 
to form a rectangular double-ditched enclosure [3a] in Area 3, measuring c. 33m 
x c.42m (Figure 10). The enclosure is on a similar alignment to the complex to 
the southwest (north-northeast to south-southwest and east-northeast to 
west-southwest) but appears separated from that complex. The enclosure is 
distinct from the ridge and furrow regime when compared with the similar 
parallel ditches [4b] in Area 3. The anomalies are weaker than those within the 
complex, which could indicate less intense activity or that this enclosure was in 
use for a shorter period of time.  

7.3.2.3. Possible Archaeology – Along the south-western edge of Area 4, several broad, 
curvilinear anomalies have been detected [4c] (Figure 10). The strong and 
clearly-defined anomalies at the eastern end appear to be continuations of the 
enclosures identified immediately to the northeast, slightly separated by a zone 
of weak, amorphous anomalies interpreted as remnants of a watercourse or 
flooding event (see Section 7.3.2.8). The broader, weaker anomalies appear 
comparatively enhanced where they are located closer to the probable 
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archaeological activity. It is possible that the anomalies [4c] relate to naturally 
deposited archaeological material transported by water movement rather than 
further ditch features in these locations. This possibility along with the differing 
alignment and morphology to the anomalies interpreted as Probable 
Archaeology has contributed to the classification of these anomalies as Possible 
Archaeology. 

7.3.2.4. Possible Extraction Related (Strong/Zone) – Alongside the small stream in the 
north-eastern part of Area 2, six zones of weak dipolar anomalies have been 
detected, the majority of which contain strong amorphous or linear anomalies 
(Figure 13). It is possible that these anomalies relate to small-scale extraction 
or industrial activity of uncertain date. The anomalies are also contained within 
a former field boundary depicted on 2nd edition OS mapping (Figure 5), aside 
from a single small outlier along the south-eastern boundary. This could 
indicate that the features may have been enclosed by a contemporaneous field 
boundary. 

7.3.2.5. Agricultural (Strong/Weak) – A pair of weak, parallel linear anomalies detected 
in Area 1 follow a similar alignment to the field boundary (Figures 5 and 7). It is 
likely that these, along with a third adjacent connecting linear anomaly, relate 
to agricultural activity due to their alignment. Further weak, parallel anomalies 
have been identified in the north-western corner of Area 2 (Figure 13). These 
anomalies could indicate ploughing activity or a build-up of material at the field 
edge. 

7.3.2.6. Ridge and Furrow (Trend) – Series of parallel linear and curvilinear anomalies 
have been identified across a six of the survey areas (Areas 2, 3, 4, 5, 6 & 7; 
Figure 5). The anomalies vary in strength and spacing, both between and within 
identifiable former fields, this variation is clearly shown in the anomalies 
detected in Area 7 (Figures 15 & 16). The regimes appear to respect some 
former field boundaries and cross extant ones, as can be seen across Areas 6 
and 7 (Figure 5), showing some of the different configurations of historical land 
divisions that have previously been employed across this agricultural landscape. 

7.3.2.7. Agricultural & Drainage Feature (Trend) – Across Areas 1, 3 and 7, a series of 
weak, closely-spaced linear anomalies have been detected. These anomalies 
are characteristic of modern ploughing. Isolated weak linear anomalies 
identified in Areas 1, 3 and 6 have been interpreted as land drains. 

7.3.2.8. Natural (Zone) – A zone of weak amorphous anomalies along the south-western 
edge of Area 4 (Figure 10). These anomalies align with the edge of a band of 
recorded alluvium (see Section 4.3), which follows the route of the River Chelt 
(located c. 170m south of Area 4). These anomalies likely relate to either a 
former watercourse or deposits from a past flooding event. It is possible that 
river sediment has been deposited on top of further archaeological features and 
masked anomalies, or that magnetically enhanced archaeological material has 
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been washed out by water movement. It is not possible to discern whether 
either of these has occurred from magnetic data. 

7.3.2.9. Undetermined – Three weak linear anomalies and two strong subcircular 
anomalies identified in Area 5 could not be confidently interpreted with a 
specific origin due to the lack of a clear layout (Figure 13). The anomalies are 
located c.150m south of the enclosure complex in Areas 3 and 4, and differ in 
orientation (east-west and north-south). It is possible that these anomalies 
relate to agricultural or modern activity but the potential for an archaeological 
interpretation cannot be entirely ruled out considering the extensive 
archaeological activity to the north.   

8. Conclusions 
 A fluxgate gradiometer survey was successfully undertaken across the majority of the survey 
area, with c.5.55ha not surveyed due to unsuitable ground conditions. The survey technique 
responded well to the environment of the survey area, detecting a range anomalies of probable 
archaeological, agricultural and natural origins. High amplitude magnetic disturbance caused by 
modern activity has been detected but is largely restricted to services and field edges. Variations 
in the magnetic background between the northern and southern halves have been identified as 
likely relating to differing soils and superficial geology.  

 A probable complex of enclosures potentially relating to an enclosed multiphase settlement 
interpreted as Late Prehistoric/Romano-British has been identified in the northern part of the 
survey area, within the known boundaries of the Cheltenham Sands. It also appears possible 
that natural processes have affected the south-western extent of the potential settlement, 
either by possibly transporting material or depositing layers of sediment atop other features. A 
relatively isolated smaller and potentially double-ditched enclosure was also identified to the 
north of the possible settlement. 

 Several zones of anomalies interpreted as possible extraction related activity were identified in 
the centre of the survey area. They appear to be enclosed by an historical field boundary close 
to the bank of the River Chelt but it is not possible to discern the origin and date of these 
anomalies from magnetic data alone. 

 Agricultural activity has been detected across the survey area, with a number of ridge and 
furrow regimes, modern ploughing and some land drains identified. Additional linear and 
discrete anomalies have been identified that cannot be conclusively classified but may also be 
archaeological in origin. 
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9. Archiving 
 MS maintains an in-house digital archive, which is based on Schmidt and Ernenwein (2013). This 
stores the collected measurements, minimally processed data, georeferenced and un-
georeferenced images, XY traces and a copy of the final report.  

 MS contributes reports to the ADS Grey Literature Library upon permission from the client, 
subject to the any dictated time embargoes.  

10. Copyright 
 Copyright and the intellectual property pertaining to all reports, figures, and datasets 
produced by Magnitude Services Ltd. is retained by MS. The client is given full licence to use 
such material for their own purposes. Permission must be sought by any third party wishing to 
use or reproduce any IP owned by MS. 
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	7. Biodiversity
	7.1. Introduction
	7.1.1. This chapter presents the environmental assessment of the M5 Junction 10 Improvements Scheme (“the Scheme”) for Biodiversity, based on the Scheme as it is described in Chapter 2 (application document TR010063 – APP 6.2  ) and detailed in the De...
	7.1.2. The chapter summarises the regulatory and policy framework related to biodiversity, details the methodology followed for the assessment and describes the baseline terrestrial and aquatic biodiversity resources within and surrounding the Scheme....
	7.1.3. The assessment is based on the findings from desk study, terrestrial and aquatic ecological walkover surveys and a suite of detailed ecology surveys.

	7.2. Planning policy and topic legislative context
	Legislative context
	7.2.1. The following relevant legislation exists to protect habitats and species of nature conservation importance. These pieces of legislation include a number of offences relating to protected species which result in requirements for licences to all...
	7.2.2. The legislation and policy relating to specific species are further detailed within the Technical Appendix reports (Appendices 7.1 to 7.18 (application document TR010063 – APP 6.15)).
	The Conservation of Habitats and Species Regulations 2017 (As amended)  (the Habitats Regulations 2017)
	7.2.3. The regulations transpose the land and marine aspects of the Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna and Flora (the Habitats Directive) and certain elements of the Wild Birds Directive (Council Dire...
	7.2.4. The regulations cover the designation and protection of a network of important high-quality conservation sites (European Sites ) that will make a significant contribution to conserving the habitats and species identified in Annexes I and II, re...
	7.2.5. Regulation 8 of the Habitats Regulations 2017 defines SPAs as European Sites. SPAs are designated based on populations of Annex 1 species that they support, and thus comprise the most suitable habitats to ensure the survival and/or reproduction...
	7.2.6. Regulation 9 places a duty on public authorities to have regard to the requirements of the Birds Directive in the exercise of their functions.
	7.2.7. Regulation 10 places a duty on public authorities to take steps in the exercise of their functions to contribute to the achievement of the preservation, maintenance and re-establishment of a sufficient diversity and area of habitat for wild bir...
	The Ramsar Convention on Wetlands 1971
	7.2.8. The Convention on Wetlands is an intergovernmental treaty that provides the framework for national action and international cooperation for the conservation and wise use of wetlands and their resources.
	7.2.9. Ramsar sites are wetlands of international importance that have been designated under the criteria of the Ramsar Convention on Wetlands for containing representative, rare or unique wetland types or for their importance in conserving biological...
	Wildlife and Countryside Act 1981 (as amended)
	7.2.10. This is the primary legislation which protects animals, plants and habitats in the UK.
	7.2.11. It covers: the protection of birds, animals and plants; measures to prevent the establishment of non-native species which may be detrimental to native wildlife; and the designation of protected areas (Sites of Special Scientific Interest (SSSI...
	Natural Environment and Rural Communities (NERC) Act 2006 (as amended)
	7.2.12. The NERC Act 2006 (as amended) places a duty on public authorities to have regard to conservation and enhancement of biodiversity while exercising their functions, as well as placing a duty on the Secretary of State to produce a list of organi...
	The Water Environment (Water Framework Directive) (England and Wales) Regulations 2017
	7.2.13. The Water Environment Regulations (WER) (2017) is the leading legislation relating to the duties of regulators (Environment Agency in England) in relation to environmental permitting, abstraction, and impoundment of water. Its principal aims a...
	 To prevent deterioration of the status of water bodies.
	 To protect, enhance and restore all water bodies with the aim of achieving ‘good status’ by 2027 at the latest.
	 To progressively reduce or phase out the release of individual pollutants or groups of pollutants and cease or phase out emissions, discharges and losses of priority hazardous substances.
	 To prevent or limit the entry of pollutants to groundwater.
	 To comply with the requirements of all Water Framework Directive (WFD) Protected Areas.
	The Environment Act 2021
	7.2.14. The Environment Act 2021 became law in November 2021. The legislation builds on the 25 Year Environment Plan (see below), and includes the provision of targets, plans and policies for improving the natural environment; including environmental ...
	7.2.15. Part 6 of the Act makes provision for BNG, which will apply to applications under the Town and Country Planning Act 1990 and Nationally Significant Infrastructure Projects. The Act requires developments to deliver a minimum of 10% BNG. It requ...
	7.2.16. It is anticipated that BNG will become mandatory at the end of 2023, potentially later for Nationally Significant Infrastructure Projects. The Scheme has an objective of establishing biodiversity net gain.
	7.2.17. In addition, the responsibilities on Government or public bodies have changed, including through strengthening the existing biodiversity duty, requiring biodiversity reports; setting up local nature recovery strategy areas, providing for natio...
	Salmon and Freshwater Fisheries Act 1975
	7.2.18. The Act makes it illegal to poison or injure fish, their spawn, spawning grounds and the food of such fish.
	The Eels (England and Wales) Regulations 2009
	7.2.19. The Regulations give powers to the regulators (the Environment Agency and Natural Resources Wales) to implement recovery measures of European eel stocks in all freshwater and estuarine waters in England and Wales.
	The Protection of Badgers Act 1992
	7.2.20. It is an offence to wilfully kill, injure or take a badger; or intentionally or recklessly damage, destroy or obstruct access to a badger sett or disturb a badger in its sett. It is not illegal to carry out disturbance activities in the vicini...
	7.2.21. Where required, licences for development activities involving disturbance or sett interference or closure are issued by Natural England. Licences are normally not granted from December to June inclusive because cubs may be present within setts.
	The Hedgerow Regulations 1997
	7.2.22.  The wildlife and landscape criteria for determining ‘important’ hedgerows is set out in Schedule 1, Part 2 of The Hedgerow Regulations 1997. This has been used as part of the assessment of the hedgerow resource. In general, ‘important’ hedger...
	7.2.23. Under the regulations, it is against the law to remove or destroy certain ‘important’ hedgerows without permission from the local planning authority. The local planning authority will assess the importance of the hedgerow using criteria set ou...
	National policy
	National Policy Statement for National Networks (NPS NN, 2014)
	7.2.24. The NPS NN sets out the need for, and Government’s policies to deliver, development of NSIPs on the national road and rail networks in England. It provides planning guidance and is the basis for the examination by the Examining Authority and d...
	7.2.25. Paragraphs 5.20 – 5.38 of NPS NN, 2014 specifically relate to ecology and biodiversity conservation. Of particular relevance to the Scheme are paragraphs 5.22 and 5.23, which outline the requirement to ‘ensure that the environmental statement ...
	7.2.26. Paragraph 5.26 outlines that appropriate weight should be attached to designated sites of international, national and local importance, protected species, habitats and other species of principal importance for the conservation of biodiversity,...
	7.2.27. Paragraph 5.27 discusses international sites, stating that these are the most important sites for biodiversity, and are provided statutory protection under the Habitats Regulations.
	7.2.28. Paragraph 5.28 discusses SSSIs as requiring a high degree of protection. Paragraph 5.29 goes on to state that ‘where a proposed development is likely to have an adverse effect on a SSSI, development consent should not normally be granted. Wher...
	7.2.29. Paragraph 5.31 outlines that whilst due consideration should be given to regional or local biodiversity designations, they would not constitute a reason to refuse development consent.
	7.2.30. Paragraph 5.32 discusses irreplaceable habitats including ancient woodland and veteran trees, stating ‘The Secretary of State should not grant development consent for any development that would result in the loss or deterioration of irreplacea...
	7.2.31. Paragraph 4.23 sets out that any application should be accompanied by sufficient information to enable the examining authority to undertake an appropriate assessment under the Habitats Regulations.
	National Planning Policy Framework (NPPF, 2021)
	7.2.32. The NPPF does not form the basis for decision making on NSIPs, and in the event of conflict with the NPS NN, the NPS NN takes precedence.
	7.2.33. Paragraph 174 states that ‘planning policies and decisions should contribute to and enhance the natural and local environment by:
	 ‘Protecting sites of biodiversity value.’
	 ‘Minimising impacts on and providing net gains for biodiversity, including by establishing coherent ecological networks that are more resilient to current and future pressures.’
	7.2.34. Paragraph 179 builds on this by stating that plans should protect and enhance biodiversity through the identification, mapping and safeguarding of ‘components of local wildlife-rich habitats and wider ecological networks, including the hierarc...
	7.2.35. Paragraph 180 states that, ‘if significant harm to biodiversity resulting from a development cannot be avoided (through locating on an alternative site with less harmful impacts), adequately mitigated, or, as a last resort, compensated for, th...
	The UK Biodiversity Action Plan (BAP) and Post-2010 Biodiversity Framework 2012
	7.2.36. The BAP is the UK's initiative to maintain and enhance biodiversity in response to the Convention on Biological Diversity signed in 1992. The UK BAP was used to draw up the ‘England Biodiversity List’ and has been succeeded by the UK Post-2010...
	Biodiversity 2020: A Strategy for England’s Wildlife and Ecosystem Services (DEFRA, 2011)
	7.2.37. Biodiversity 2020 is a national strategy for England’s wildlife and ecosystem services. It sets out the Government’s ambition to halt overall loss of England’s biodiversity by 2020, support healthy well-functioning ecosystems and establish coh...
	A Green Future: Our 25 Year Plan to Improve the Environment (DEFRA, 2018)
	7.2.38. The Plan sets out government action for improving the environment, within a generation. It aims to deliver cleaner air and water in our cities and rural landscapes, protect threatened species and provide richer wildlife habitats. It calls for ...
	Our Plan to Protect and Increase Biodiversity (Highways England, 2015)
	7.2.39. The Scheme includes improvement works to the strategic road network controlled by National Highways.
	7.2.40. National Highways (formerly Highways England) must minimise environmental impacts and protect and enhance the quality of the surrounding environment (as per the terms of National Highway’s licence from the Department for Transport). National H...
	7.2.41. Specifically, National Highways is expected to maximise biodiversity delivery through: landscape scale biodiversity projects that reduce habitat fragmentation; new projects which enhance biodiversity value of land and therefore reduce their im...
	7.2.42. The plan sets out the approach to meet the above expectations and address biodiversity challenges, and contains five specific outcomes, with a series of related actions. The five outcomes are as follows:
	 Outcome 1: Highways England and our suppliers are equipped to produce good biodiversity performance.
	 Outcome 2: The Strategic Road Network is managed to support biodiversity.
	 Outcome 3: We have delivered biodiversity enhancements whilst implementing a capital programme of network improvement.
	 Outcome 4: We have addressed the legacy of biodiversity problems on our network via a targeted programme of investment.
	 Outcome 5: We are fully transparent about our biodiversity performance.
	Regional/local policy and guidance
	Gloucestershire’s Local Transport Plan 2020–2041
	7.2.43. LTP PD0.2 – Local Environmental Protection states that ‘Gloucestershire County Council (GCC)   will work with District Councils and other partners; to minimise the impact of transport on landscapes, townscapes, heritage assets and the wider hi...
	 Protect and avoid harm to geodiversity and biodiversity associated with transport infrastructure in addition to taking opportunities to enhance the natural environment wherever practicable.
	 Comply with Gloucestershire Highways Biodiversity Guidance or subsequent guidance and the Green Infrastructure Pledge.
	 Maximise the opportunities for transport interventions to contribute towards major new initiatives, including Nature Recovery Networks and large scale woodland creation and other similar measures that would help achieve biodiversity net gain targets.
	 Support Natural England’s work on the Green Transport Corridors and Green Infrastructure Agreements, as well as their recommendations of the Linear Infrastructure Network, ensuring that within or adjacent to the rail network and Major Road Network, ...
	7.2.44. Policy LTP PD 4.1 – Gloucestershire’s Highway Network states that ‘GCC will maintain a functioning highway network that supports Gloucestershire’s transport network by ensuring the safe, accessible and expeditious movement of highway users.’ G...
	 Follow green infrastructure principles in the design, maintenance and operation of highway asset as set out in the green infrastructure pledge as well as meeting Building with Nature standards.
	7.2.45. Policy LTP PD 4.2 – Highway Network Resilience states that ‘GCC will provide a resilient highway network that can withstand unforeseen events, including extreme weather events and long term changes to the climate’ by regularly reviewing winter...
	7.2.46. Policy LTP PD 4.3 – Highway Maintenance states that ‘GCC will manage the local highway asset management in line with the Highways Asset Management Framework and other guidance or policies such as the Code of Practice for Well Managed Highway I...
	Joint Core Strategy (JCS) 2011-2031
	7.2.47. Strategic Objective 4 – Conserving and enhancing the environment states that planning policy and decisions should ‘Conserve, manage and enhance the area’s unique natural environment and great biodiversity, including its waterways, Sites of Spe...
	7.2.48. Policy SD9: Biodiversity and Geodiversity outlines the stance that the biodiversity resource of the JCS area will be protected and enhanced through conserving and enhancing biodiversity and geodiversity on internationally, nationally and local...
	7.2.49. SD9 also states that ‘harm to the biodiversity or geodiversity of an undesignated site or asset should be avoided where possible.’ Where risk of harm cannot be avoided, appropriate mitigation should be provided through ‘integrating enhancement...
	7.2.50. The Strategy states that it provides an opportunity to deliver some of the objectives and complement the work programme of the Gloucestershire Local Nature Partnership (GLNP). It refers to the Gloucestershire Nature Map, which sets out spatial...
	Cheltenham Borough Local Plan – Saved Policies (2006)
	7.2.51. Policy CP 3: Sustainable Environment states that development will be permitted only where it would ‘safeguard and promote biodiversity’.
	7.2.52. Policy NE 1: Habitats of Legally Protected Species states ‘development which would materially harm, either directly or indirectly, a site supporting any legally protected species will not be permitted unless safeguarding measures can be provid...
	7.2.53. Policy NE 2: Designated Nature Conservation Sites states ‘development which would harm, either directly or indirectly, a designated nature conservation site will not be permitted unless safeguarding measures can be provided through conditions ...
	7.2.54. Policy NE 3: Biodiversity and Geodiversity of Local Importance states ‘development which would harm, either directly or indirectly, a habitat, species or geological site of local importance will only be permitted where the feature of interest ...
	Tewkesbury Borough Plan 2011 – 2031
	7.2.55. The Tewkesbury Borough Plan refers to the JCS as providing the overarching policies  in respect of biodiversity, but adds a number of non-strategic, local level policies, as outlined below.
	7.2.56. Policy NAT1 Biodiversity, Geodiversity and Important Natural Features states that ‘development proposals that will conserve, restore and enhance, biodiversity will be permitted.’ It goes on to make the following points:
	 ‘Proposals will, where applicable, be required to deliver a biodiversity net gain across local and landscape scales, including designing wildlife into development proposals, the connection of sites and large-scale habitat restoration, enhancement an...
	 ‘Proposals that are likely to have a significant effect on a European or internationally designated habitats site (either along or in combination with other plans or projects) will not be permitted unless a Habitats Regulations Assessment has conclu...
	 ‘Development likely to result in the loss, deterioration or harm to features, habitats or species of importance to biodiversity, environmental quality or geological conservation, either directly or indirectly, will not be permitted unless: (a) the n...
	 ‘The level of protection and mitigation should be proportionate to the status of the feature, habitat or species and its importance individually and as part of a wider network. Development resulting in the loss or deterioration or irreplaceable habi...
	Cotswolds Area of Outstanding Natural Beauty (AONB) Management Plan 2018 – 2023 (Cotswold Conservation Board, 2018)
	7.2.57. The Scheme lies approximately 4.5 km west of the Cotswold AONB. Policy CE7: Biodiversity states that biodiversity in the Cotswolds AONB should be conserved and enhanced by establishing a coherent and resilient ecological network across the Cot...
	Gloucestershire Highways and Biodiversity Guidance (2022)
	7.2.58. The guidance recommends early consideration of biodiversity impacts, as this reduces the risk of future delays, and also allows opportunities for wildlife to be developed. It identifies the value of highway habitats, which can sometimes suppor...
	7.2.59. It identifies the main biodiversity impacts of highways including: habitat loss and fragmentation, the presence of a physical barrier, pollution, hydrological and soil changes, changes in the numbers of predators and/or prey, disturbance, intr...
	7.2.60. The guidance identifies that good design, landscaping, green bridges and wildlife underpasses can mitigate some of these impacts and, as a last resort, offsite compensatory measures. Practical management advice for a variety of newly created a...
	Gloucestershire Local Nature Partnership (GLNP)
	7.2.61. The GLNP came into being in response to the Government’s 2011 Natural Environment White Paper . GCC is a key member of the partnership, along with GWT. The GLNP incorporated the Gloucestershire Biodiversity Action Plan (BAP)  and adopted the G...
	7.2.62. In line with the launch of the Government’s 25 Year Environment Plan, the GLNP, led by the Gloucestershire Wildlife Trust, is in the process of transforming the Gloucestershire Nature Map into the Gloucestershire Nature Recovery Network . This...
	7.2.63. The GLNP work within their Growing Natural Success 2021 – 2024 strategy. Over this period, the GLNP are committed to building on its achievements since 2012, Five areas have been identified as key strategic themes, including:
	 Nature’s recovery.
	 Climate resilience.
	 Green growth.
	 Naturally healthy.
	 People at the heart of nature.
	Gloucestershire Tree Strategy (Gloucestershire Local Nature Partnership, 2020)
	7.2.64. The vision of the strategy is a thriving network of sustainably managed trees and woodlands covering at least 20% of the county by 2030, delivering resilience and connectivity for people, wildlife and the economy.

	7.3. Methodology
	Assessment methodology
	7.3.1. The assessment has followed guidance from the Chartered Institute of Ecology and Environmental Management (CIEEM) , LA 108 Biodiversity  (hereafter referred to as LA 108) and LD 118 Biodiversity Design  (hereafter referred to as LD 118). The si...
	Valuation of resources
	7.3.2. Biodiversity resources have been valued broadly following the geographical framework provided in Table 3.9 of LA 108, as detailed in Table 7-1 (below). In some instances the evaluation has deviated from Table 7-1, and this is fully justified wi...
	7.3.3. Biodiversity resources that have been identified to be of less than local importance are important at the Site level and have been scoped out of the EIA as they cannot trigger significant effects. Where mitigation is required for these resource...
	Characterisation of impacts
	7.3.4. The level of impact has been determined by the assessment of the following characteristics:
	 Positive or negative (e.g. adverse/beneficial).
	 Duration (e.g. permanent/temporary).
	 Reversibility (e.g. irreversible/reversible).
	 Extent/magnitude.
	 Frequency and timing.
	7.3.5. The level of impacts on biodiversity resources are reported in accordance with the criteria provided in Table 3.11 of LA 108, as detailed in (Table 7-2 below), and in accordance with CIEEM guidelines, taking into consideration any embedded miti...
	Assessment of significance of effects
	7.3.6. The importance of the resource and level of impact has been used to determine the significance of effect using the matrix in Table 3.13 of LA 108, shown in Table 7-3 (below).
	7.3.7. Significant effects typically comprise effects that remain within the moderate, large or very large significance categories once mitigation has been taken into account (i.e., residual effects), as explained in Table 7-4 below.
	Establishing the study area
	7.3.8. The study area extends beyond the Scheme Boundary in accordance with LA 104  and CIEEM guidelines , and to accommodate minor design changes.
	7.3.9. Unless otherwise stated, the term ‘Scheme Boundary’ refers to the DCO Order Limits, excluding areas of the Order Limits that extend approximately 2 km north and 2 km south of the Scheme alignment, along the M5. In these locations, the Scheme Bo...
	7.3.10. Within the areas of the Order Limits that extend north and south along the M5, the only works proposed are the installation of signs in discrete locations, which will require vegetation clearance of up to approximately 20 m2 plus some minor tr...
	7.3.11. The Affected Road Network (ARN) refers to the parts of the road network that would be affected by a change in traffic levels as the result of the Scheme. LA 105  states that designated habitats (European sites, statutory and non-statutory desi...
	7.3.12. The distance that the study area extends beyond the Scheme Boundary for each receptor was determined by the likely spatial scale of potential significant effects for each type of biodiversity resource, i.e., the Ecological Zone of Influence (E...
	 30 km from the Scheme Boundary for identification of European Sites where bats are one of the qualifying features .
	 2 km from the Scheme Boundary (extended to any distance where there is a direct hydrological connection) for identification of all other statutory designated nature conservation sites, including European Sites, SSSIs, National Nature Reserves (NNRs)...
	 2 km from the Scheme Boundary for identification of any bat species records.
	 1.5 km from the Scheme Boundary for identification of any barn owl records and up to 1.5 km from the Scheme for assessment of habitat for its potential to support barn owl, followed by further, targeted surveys as necessary.
	 1 km from the Scheme Boundary for identification of non-statutory designated nature conservation sites (e.g., Local Wildlife Sites), records of priority habitats  and ancient woodland and ancient and veteran trees.
	 1 km from the Scheme Boundary for identification of any other protected or priority  species records.
	 500 m from the Scheme Boundary for identification and survey of waterbodies that could potentially support breeding populations of great crested newt  and watercourses and waterbodies that could potentially support otter and water vole.
	 250 m from the Scheme Boundary for assessment of habitat for its potential to support protected or priority species.
	 200 m from the Scheme Boundary for habitat surveys.
	 200 m from the ARN for identification of European Sites, Statutory and non-statutory designated nature conservation sites, nature improvement areas, areas of ancient woodland and veteran trees for the assessment of air quality impacts as a result of...
	 150 m from the Scheme Boundary for identification of aquatic features (watercourses and standing waterbodies), hereafter the aquatic feature screening area. For watercourses identified within the aquatic feature screening area, the study area is ext...
	 50 m from the Scheme Boundary for badger surveys.
	 40 m from the Scheme Boundary for assessment of buildings and trees for bat roost potential, extended to include all buildings and trees between the Link Road and the M5, which would be isolated by the Scheme.
	Baseline data collection
	7.3.13. Further information on species and habitat specific surveys are detailed within the Technical Appendix reports (Appendices 7.1 to 7.18 (application document TR010063 – APP 6.15)); a summary is provided here.
	Desk study
	7.3.14. A desk-based data gathering exercise was undertaken in September 2019, April 2021 and July 2022 to collect existing information on biodiversity resources within the study areas described above. Details of the searches and data sources are prov...
	7.3.15. In 2018, Ecus undertook a Preliminary Ecological Appraisal (PEA) for the Scheme .  This was reviewed to obtain relevant information, although the Scheme has changed in scope since the original survey.
	7.3.16. The MAGIC website  was reviewed to identify:
	 European Sites within 30 km of the Scheme Boundary where bats are one of the qualifying features.
	 Statutory designated nature conservation sites within 2 km of the Scheme Boundary or those with a direct hydrological connection to the Scheme up to any distance.
	 Priority habitats and ancient woodland within 1 km of the Scheme Boundary.
	 Granted European Protected Species (EPS) licences  within 1 km of the Scheme Boundary (2 km for bats).
	 European Sites, Statutory designated nature conservation sites and areas of ancient woodland within 200 m of the ARN.
	7.3.17. The Woodland Trust’s Ancient Tree Inventory website  was reviewed to locate records of ancient and veteran trees within 1 km of the Scheme Boundary and within 200 m of the ARN. The arboricultural survey (which is appended to Chapter 9, the Lan...
	7.3.18. Historic and recent aerial imagery was reviewed using Google Earth Pro (version 7.3.3) to supplement and refine the boundaries between habitats that were noted in the field.
	7.3.19. Gloucestershire Centre for Environmental Records (GCER) was contacted on 11 September 2019, and again on 12 April 2021 and 14 July 2022 to obtain recent records  of the following:
	 Non-statutory designated nature conservation sites within 1 km of the Scheme Boundary and within 200 m of the ARN.
	 Bat species records within 2 km of the Scheme Boundary.
	 Barn owl records within 1.5 km of the Scheme Boundary.
	 Other protected and priority species within 1 km of the Scheme Boundary.
	7.3.20. Ordnance Survey (OS) maps and satellite imagery were reviewed to identify the following:
	 Waterbodies that could be suitable for great crested newt within 500 m of the Scheme Boundary.
	 Buildings that could support bat roosts within 40 m of the Scheme Boundary, or that would be isolated by the Scheme (i.e., where existing connections to surrounding habitat would be severed by new roads).
	7.3.21. Documents associated with the Elms Park development planning application (reference 16/02000/OUT) were obtained from the Tewkesbury Borough Council website . The Elms Park development is within the allocated land within the North-west Cheltenh...
	7.3.22. A desk study was undertaken to identify watercourses and standing waterbodies (ponds  and lakes ) potentially affected by the Scheme. The aquatic feature screening area was set at 150 m from the Order Limits (including the sections of the Orde...
	 OS Mapping and aerial imagery .
	 OS Open Rivers .
	 Esri World Topographic Map .
	 Environment Agency Main Rivers Map .
	7.3.23. Background habitat and species records from within the last five years have been reviewed by desk study. For aquatic features identified within the screening area, the search for background records has been undertaken within 2 km upstream and ...
	7.3.24. The following data sources have been used to obtain species (aquatic macroinvertebrates, aquatic macrophytes and fish) and habitat records:
	 MAGIC website .
	 Environment Agency Severn River Basin Management Plan .
	 Environment Agency Fish and Ecology data explorer for aquatic macrophytes, aquatic invertebrates and fish .
	 Environment Agency Data Catchment Explorer .
	 Environment Agency River Habitat Survey monitoring data from the Government data website .
	 Other project data that includes HSI  surveys.
	Field surveys
	7.3.25. The following section outlines the ecological survey work that has been undertaken to date. Surveys for terrestrial ecology were led by suitably experienced ecologists considered competent to undertake specific surveys in accordance with CIEEM...
	Extended Phase 1 habitat survey

	7.3.26. Habitat classification was undertaken in accordance with the Joint Nature Conservation Committee (JNCC) Phase 1 Habitat Survey methodology .  Habitats were recorded on base maps of the study area. Target notes were used to describe the charact...
	7.3.27. An extended Phase 1 habitat survey of accessible land within 250 m of the Scheme Boundary was undertaken in May and September 2019 to validate habitat mapping undertaken previously by Ecus and identify habitats and features that could potentia...
	7.3.28. An extended Phase 1 habitat survey of the M5 motorway verges within the Scheme Boundary was undertaken in September and October 2021.
	7.3.29. A Phase 1 habitat validation survey was undertaken in May and June 2022. Given that the survey data from 2019 is almost four years old (at DCO submission), the purpose of the validation surveys was to update the Phase 1 habitat data as necessa...
	7.3.30. Further detail on the Phase 1 surveys is included in Technical Appendix 7.1 (application document TR010063 – APP 6.15).
	Hedgerow

	7.3.31. The extended Phase 1 habitat survey undertaken in May and September 2019   included the recording of species-rich/species-poor hedgerows, intact/defunct hedgerows, and hedgerows with/without trees. The Phase 1 habitat survey methodology does n...
	7.3.32. Hedgerows identified as being potentially important, located either partially or entirely within the Scheme Boundary, were subject to a targeted hedgerow survey, where permitted and safe access allowed, to determine their importance in accorda...
	Bats

	7.3.33. Bat surveys were undertaken in accordance with Bat Conservation Trust (BCT) good practice survey guidelines . Further details of the surveys are provided in Technical Appendix 7.3 (application document TR010063 – APP 6.15). Surveys undertaken ...
	 Preliminary Roost Assessment (PRA) of structures and Ground Level Tree Assessment (GLTA) of trees within the survey area. These began in 2019 and continued into 2022 as access became available and as the Scheme design evolved. DNA surveys of any bat...
	 Emergence/re-entry surveys of buildings structures assessed as having greater than negligible bat roost potential during the PRA began in 2019 and continued into 2022.
	 Hibernation surveys of structures were carried out where the structure was deemed to have high hibernation suitability (i.e., underground culverts, confirmed bat roosts (with the exception of those with negligible potential for hibernating bats) or ...
	 Tree climbing inspections of trees that were assessed as having moderate or higher bat roosting potential as a replacement for emergence/re-entry surveys. Trees with moderate potential were climbed two times in the survey season (May – September) to...
	 Emergence/re-entry surveys of trees with moderate or higher bat roosting potential which could not be climbed safely, or where features could not be assessed during tree climbing. The tree emergence surveys were weighted preferentially towards the u...
	 Hibernation surveys of trees were carried out where the tree was deemed to have high hibernation suitability or a confirmed bat roost. The hibernation survey of trees comprised one visit, between December and February 2020, where an aerial tree clim...
	 The study area was assessed   to be of moderate suitability for foraging and commuting bats. On this basis, bat activity surveys, comprising transect surveys and static detector surveys were undertaken to identify levels of activity, key foraging an...
	 Bat crossing point surveys were undertaken at five locations where the Scheme would sever hedgerows, and therefore potentially impact the foraging and commuting habitats of bats. The crossing point surveys were conducted using the methodology produc...
	 Advanced Licence Bat Survey Techniques (ALBST) for bats, focusing on Bechstein’s bat with the aim of establishing their use of the landscape affected by the Scheme, were undertaken in 2021.
	Dormouse

	7.3.34. Hazel dormouse surveys have been undertaken in accordance with good practice guidance . An initial hazel dormouse habitat suitability assessment was undertaken in May and September 2019 during the extended Phase 1 habitat surveys, which covere...
	7.3.35. Hazel dormouse nest tube surveys were carried out between May and November 2019. A total of 666 artificial nest tubes were placed in seven distinct areas in suitable habitat (woodland, hedgerows and scrub) and checked by a licensed surveyor ev...
	7.3.36. Due to changes in the Scheme extent, further hazel dormouse nest tube surveys were undertaken between March and November 2021 along the A4019 corridor to the north and south of the road. A total of 220 nest tubes were deployed within hedgerows...
	7.3.37. In order to update the 2019 survey data, dormouse surveys were undertaken in 2022 between May and September within the most suitable habitat within the 2019 dormouse survey area. Surveys comprised dormouse footprint tunnel surveys undertaken i...
	7.3.38. Further detail on dormouse surveys is included in Technical Appendix 7.4 (application document TR010063 – APP 6.15).
	Badger

	7.3.39. A targeted badger survey was carried out between November 2020 and January 2021 in accordance with good practice guidance . The extent of the badger survey included all land within the Scheme boundary and a 50 m buffer extending out in all dir...
	7.3.40. Evidence of badger was also recorded during the extended Phase 1 habitat survey undertaken along the verges of the M5 motorway in September 2021. An update survey of previously recorded badger setts potentially impacted by the Scheme, was unde...
	7.3.41. Further detail on badger surveys is included in Technical Appendix 7.5 (application document TR010063 – APP 6.15).
	Otter

	7.3.42. Otter habitat suitability assessments were carried out in September and November 2019, and in March and July 2021. These surveys assessed the suitability of habitats within the study area to provide habitat for otters, considering the water le...
	Water vole

	7.3.43. Water vole habitat suitability assessment surveys were carried out in September and November 2019 and in March and July 2021 according to good practice guidance , . Habitat features which were assessed as suitable during the habitat suitabilit...
	Breeding and wintering birds (excluding barn owl)

	7.3.44. Breeding bird surveys were undertaken on four occasions in June and July 2019, May 2020 and April 2021. The principles of the Common Birds Census (CBC) mapping methodology developed by the British Trust for Ornithology (BTO) were broadly follo...
	7.3.45. Wintering bird surveys were undertaken each month from September 2019 to March 2020 inclusive. The wintering bird survey method used involves recording all birds on a map as with a CBC survey but during the non-breeding season. This method all...
	Barn owl

	7.3.46. During the bat building and tree surveys, the identification of features potentially suitable for nesting, roosting or foraging barn owl was undertaken. Incidental records of barn owl were also collected during other surveys.
	7.3.47. Targeted barn owl surveys were undertaken between March and July 2022. The survey methodology was based on best practice guidelines . The survey area for barn owl included the Scheme Boundary and an area extending up to 1.5 km from the Scheme ...
	7.3.48. The structures and trees identified were inspected from the ground to determine whether they possessed a suitable cavity or chamber and therefore categorised as a potential nest site (PNS),or were not suitable for nesting but had signs of use ...
	7.3.49. Subsequently, the PNS were subject to detailed inspection to determine whether they were actively used by barn owls for breeding, or if they had been in the recent past. Such inspections were undertaken between mid-June and mid-August 2022 by ...
	7.3.50. Further detail about the barn owl surveys is included in Technical Appendix 7.16 (application document TR010063 – APP 6.15).
	Reptiles

	7.3.51. An initial reptile habitat suitability assessment was undertaken in May and September 2019 during the initial extended Phase 1 habitat surveys.
	7.3.52. Presence / likely absence surveys for widespread species of reptile  were carried out between September and October 2019, August and October 2020 and September and October 2021 in accordance with standard survey guidance , , . Artificial refug...
	Great crested newt

	7.3.53. In June 2019, June 2020 and May and June 2021, great crested newt habitat suitability surveys and environmental DNA (eDNA) surveys were undertaken of all accessible waterbodies within 500 m of the Scheme. The habitat suitability survey followe...
	Aquatic habitats and species

	7.3.54. Separate site walkover surveys have been undertaken to inform the assessment of aquatic habitats and species. The requirement for including specific aquatic habitats in the walkover was determined based on the potential Scheme interactions and...
	7.3.55. The aquatic walkover survey, undertaken on the 23 and 24 July 2019, focused around the point of interaction with the Scheme (i.e. proposed crossing point of a watercourse) and, where feasible, 250 m up and downstream of these interactions.
	7.3.56. During the walkover survey, habitat characteristics were recorded broadly following habitat descriptors outlined in the RHS methodology , which includes substrates, vegetation types, flow types, approximate channel dimensions and presence of a...
	7.3.57. MoRPh was used to assess river habitat condition of the Leigh Brook and River Chelt, during May and July 2022, respectively. The MoRPh method   is a quantitative visual geomorphological assessment of a river and riparian zone that records a li...
	7.3.58. Following review of background records, other scheme data, and observations from the walkover survey, further detailed aquatic species and habitat surveys were undertaken on watercourses which exhibited suitable habitat considered likely to su...
	 RHS  undertaken in July 2020.
	 River Corridor Survey (RCS)   undertaken in July 2020.
	 Aquatic macroinvertebrates  undertaken in October 2020.
	 Aquatic macrophytes (LEAFPACS)  undertaken in July 2020.
	 Fish (electric fishing)  undertaken in July 2020.
	7.3.59. White clawed crayfish surveys were undertaken in July 2020 of the River Chelt and Leigh Brook, comprising visual assessment of available habitat features. At sites that were suitable (along the River Chelt), a manual search of refuge habitats ...
	Biodiversity Net Gain

	7.3.60. The Natural England Biodiversity Metric provides a way of measuring and accounting for biodiversity losses and gains resulting from development and/or land management change.
	7.3.61. A BNG assessment has been undertaken using this metric to review whether the Scheme provides a net gain in biodiversity units for terrestrial habitats, hedgerows and rivers and streams. The assessment sets out the pre-construction baseline and...
	7.3.62. As per the methodology set out by Natural England for the assessment of BNG , assessments are made separately for rivers and streams, terrestrial habitats (habitats), and hedgerows.  Therefore, for a project such as this Scheme, where all thre...
	7.3.63. Initially, a BNG feasibility assessment was undertaken in early 2022. This was an interim, high-level assessment to facilitate ongoing discussions around the development of habitat enhancements and mitigation options. It was based on an earlie...
	7.3.64. During the Phase 1 habitat validation survey in May and June 2022, habitats were recorded using the UK Habitat (UKHab) classification system. UKHab is the classification system that Biodiversity Metric 3.0 predominantly uses for terrestrial ar...
	7.3.65. The BNG feasibility assessment has been updated to incorporate Design Fix 3, to reflect the final Scheme design, and using UKHab data to calculate the baseline biodiversity units.
	7.3.66. Further detail about BNG is included in Technical Appendix 7.18 (application document TR010063 – APP 6.15).
	Age of survey data

	7.3.67. As discussed in the sections above, ecological survey data collection began in 2019, and has continued to 2022. Although a large proportion of the survey data was collected in 2019 and 2020, update/validation surveys continued in 2021 and 2022.
	7.3.68. This included Phase 1 habitat validation surveys undertaken in 2022. The purpose of these validation surveys was to update the Phase 1 habitat data as necessary; and to determine whether any of the baseline conditions have changed significantl...
	7.3.69. The validity of the survey data for each receptor is discussed in Technical Appendix 7.17 (application document TR010063 – APP 6.15).

	7.4. Consultation
	7.4.1. A non-statutory consultation took place in the Autumn of 2020. The preferred route, informed by the responses to the non-statutory consultation was announced on 16 June 2021, and a statutory public consultation took place between December 2021 ...
	7.4.2. Key consultees for biodiversity are Natural England and the Environment Agency. As well as being consulted during the statutory and non-statutory consultation process, dialogue with both stakeholders has been ongoing since 2020.
	7.4.3. Details of all consultation can be found in the Consultation Report (application document TR010063 – APP 5.1 and TR010063 – APP 5.2). A summary of key points is included in the following paragraphs.
	7.4.4. Early consultation meetings with the Environment Agency were undertaken on 16 January 2020 and 15 July 2021.
	7.4.5. Further to these meetings, the Environment Agency provided consultation responses outlining key points for consideration. These included the need for consideration of connectivity to downstream watercourses and functionally linked habitats; pre...
	7.4.6. Key aspects of the consultation with Natural England are outlined in Table 7-5 below:

	7.5. Baseline conditions
	7.5.1. The paragraphs below provide a summary of the results of the baseline surveys undertaken to-date , and an assessment of the importance of the biodiversity resources in accordance with LA 108. Further information on species and habitat specific ...
	Designated sites
	Wye Valley and Forest of Dean Bat Sites SAC
	7.5.2. The Wye Valley and Forest of Dean Bat Sites SAC is located within 30 km of the Scheme and supports bats as qualifying features. The SAC represents a complex of 13 component SSSIs which support the greatest concentration of lesser horseshoe bat ...
	7.5.3. This SAC has been ascribed a valuation of International importance.
	Severn Estuary SAC/SPA/Ramsar
	7.5.4. The Severn Estuary is designated as an SAC, SPA and a Ramsar Site. All of the watercourses which are crossed by the Scheme (River Chelt, Leigh Brook, and their tributaries) eventually flow into the River Severn, which is approximately 7.5 km do...
	7.5.5. Qualifying features of the SAC comprise:
	 1130 Estuaries – one of the best areas in the UK.
	 1140 Mudflats and sandflats not covered by seawater at low tide – one of the best areas in the UK.
	 1330 Atlantic salt meadows– one of the best areas in the UK.
	 1110 Sandbanks which are slightly covered by seawater all the time – the site is thought to support a significant presence of this habitat.
	 1170 Reefs – the site is thought to support a significant presence of this habitat.
	 1095 Sea lamprey– one of the best areas in the UK.
	 1099 River lamprey– one of the best areas in the UK.
	 1103 Twaite shad – one of the best areas in the UK.
	7.5.6. Qualifying features of the SPA comprise:
	 The site also qualifies under Article 4.2 of the Directive (79/409/EEC) for supporting an internationally important assemblage of birds. Over winter the site regularly supports 84,317 waterfowl (5 year peak mean 1991/2 - 1995/6). The most recent Nat...
	7.5.7. Qualifying features of the Ramsar include :
	7.5.8. The Severn Estuary SAC/SPA/Ramsar has been ascribed a valuation of International importance.
	Walmore Common SPA/Ramsar
	7.5.9. Walmore Common SPA/Ramsar has been included as there is the potential for functionally linked land associated with this European Site to be affected by the Scheme. Walmore Common SPA/Ramsar comprises 53 ha of damp grassland and ditches, which f...
	7.5.10. Walmore Common SPA/Ramsar has been ascribed a value of International importance.
	Cotswold Beechwoods SAC
	7.5.11. Although Cotswold Beechwoods SAC does not meet the criteria listed in paragraph 7.3.12, it has been included following comments received during statutory consultation, as outlined in Section 7.4. One of the objectives of the Scheme is to unloc...
	7.5.12. The Cotswold Beechwoods SAC is located 7.4 km south of the Scheme. The site consists of ancient beech woodland and unimproved grassland. The woodlands are amongst the most diverse and species-rich of their type, and the grasslands typify the u...
	7.5.13. Cotswold Beechwoods SAC has been ascribed a value of International importance.
	Coombe Hill Canal SSSI
	7.5.14. Coombe Hill Canal SSSI, is located within the study area. Coombe Hill Canal SSSI consists of a 3.7 km stretch of disused canal flanked by ditches, neutral grassland, scattered scrub and trees, an area of inundation fen and a withy bed. The sit...
	7.5.15. Coombe Hill Canal SSSI has been ascribed a valuation of National importance.
	Non-statutory sites
	7.5.16. No non-statutory designated nature conservation sites have been identified within 1 km of the Scheme. There are six non-statutory designated nature conservation sites within 200 m of the ARN:
	 Norton (A38) Conservation Road Verge – a wide band of dwarf elder, with rough grassland, tall herb and hedgerow.
	 Pegmore Farm, The Leigh 'Meadow 2' potential LWS – a diverse wet meadow grassland.
	 Cotswold Farm, The Leigh Conservation Road Verge – a stand of dwarf elder within tall herb and rank grassland, with encroaching scrub and tree saplings.
	 Tewkesbury Nature Reserve potential LWS – a nature reserve important to the local community.
	 Tewkesbury Railway Line (Disused) LWS – an area with invertebrate interest, specifically glow worm.
	 Walton Cardiff Ponds LWS – an area with amphibian interest, specifically great crested newt.
	7.5.17. The above mentioned non-statutory designated nature conservation sites have each been ascribed a valuation of County importance.
	Terrestrial habitats
	7.5.18. There are no recorded ancient woodlands within 1 km of the Scheme Boundary, nor within 200 m of the ARN.
	7.5.19. There are two records of ancient or veteran trees within 1 km of the Scheme Boundary; a pedunculate oak 500 m south of the western extent of the Scheme, and a common yew 950 m east of the northern extent of the Scheme. The arboricultural surve...
	7.5.20. Priority habitat records identified during the desk study within 1 km of the Scheme Boundary comprise:
	 Deciduous woodland and traditional orchards within the Scheme Boundary.
	 Open mosaic habitat on previously developed land 180 m north of the Scheme Boundary.
	 Coastal and floodplain grazing marsh approximately 680 m west of the Scheme Boundary.
	7.5.21. The Scheme is located within a low-lying, mainly agricultural landscape to the north west of Cheltenham. The 200 m study area was dominated by arable fields, improved grasslands and poor semi-improved grasslands. The dominant arable and grassl...
	7.5.22. The traditional orchards at Stanboro Lane, Millhouse Farm and Hayden Hill Fruit Farm, broadleaved semi-natural woodland and unimproved neutral grassland meet the criteria for the priority habitat types: traditional orchard , lowland mixed deci...
	7.5.23. The broadleaved semi-natural woodland, traditional orchards and lowland meadow have each been ascribed a value of County importance for biodiversity. The traditional orchard habitat at Stanboro Lane was surrounded by a mosaic of other habitats...
	7.5.24. LA 108 advises that UK BAP priority habitats and habitats of principal importance should be considered to be of National nature conservation value, and this evaluation therefore deviates from this guidance.
	7.5.25. Considering lowland mixed deciduous woodland and traditional orchard, the reason for this deviation is that the habitats in question are all small, isolated examples of habitat types that are fairly common in the wider region and are not parti...
	7.5.26. Considering the lowland meadow, both areas of lowland meadow are small and isolated. They do not fulfil the criteria described in the SSSI lowland grassland selection guidelines  or the Gloucestershire Local Wildlife Site selection guidelines ...
	7.5.27. Considering the hedgerows, these were predominantly species poor, and only relatively short stretches of hedgerow are present within the Scheme Boundary. Furthermore, although there has been loss of hedgerows and field boundaries in recent dec...
	7.5.28. In a number of locations, patches of semi-improved neutral grassland, plantation woodland, scrub and scattered trees were present adjacent to one another. Small areas of other, lower value habitat types, including amenity grassland, tall ruder...
	 A4019 habitat complex – A mosaic of habitats was present to the north of the A4019, east of Uckington at a derelict horticultural nursery. This area comprised unmanaged semi-improved neutral grassland, coniferous plantation woodland, young fruit tre...
	 Moat Lane habitat complex – An area of standing water, scattered trees, woodland, mature residential gardens and semi-improved neutral grassland was located immediately south of Moat Lane, to the south of the A4019.
	 M5 Junction 10 and motorway embankments habitat complex – The dominant habitat types within and immediately surrounding the junction included broadleaved and mixed plantation woodland. Woodland extended along the motorway verges, interspersed with a...
	 Old Gloucester Road habitat complex – An area of scattered trees, amenity grassland, semi-improved neutral grassland and mature residential gardens was present immediately south of Old Gloucester Road, to the west of the Link Road.
	7.5.29. Areas of arable habitat and improved grassland are ascribed a value of less than local importance given their species-poor and homogeneous nature. Similarly, small, isolated areas of scattered trees, semi-improved neutral grassland, amenity gr...
	Bats
	7.5.30. The desk study indicated that there are three EPS licences granted for bats within 2 km of the Scheme Boundary:
	 2015-8404-EPS-MIT is a licence granted approximately 170 m east of the M5. The licence is in effect until 2025 and allows for the destruction of a resting place of brown long-eared and lesser horseshoe bats.
	 2017-28135-EPS-MIT is a licence granted approximately 500 m west of the M5. The licence was in effect until March 2022 and allowed for the destruction of a resting place for common pipistrelle, lesser horseshoe and soprano pipistrelle.
	 2019-41747-EPS-MIT is a licence granted approximately 1.45 km east of the Scheme Boundary within Cheltenham town. The licence was in effect until October 2022 for the destruction of common pipistrelle, soprano pipistrelle and brown long-eared bat ro...
	7.5.31. GCER provided 29 records of bat species that have been recorded within the study area. These comprise records of:
	 Bechstein’s bat.
	 Brown long-eared bat.
	 Common pipistrelle.
	 Soprano pipistrelle.
	 Pipistrelle species.
	 Daubenton’s bat.
	 Lesser horseshoe.
	 Noctule.
	7.5.32. The bat surveys originally included surveys of trees and structures which are no longer within the final EZoI. The following species were recorded:
	 Bechstein’s bat.
	 Brown long-eared bat.
	 Common pipistrelle.
	 Soprano pipistrelle.
	 Pipistrelle species.
	 Myotis species.
	 Natterer’s.
	 Whiskered.
	 Lesser horseshoe.
	 Unidentified bat species.
	7.5.33. Table 7-6 below details the bat survey results of the structures and trees within the survey area.
	7.5.34. Structures and trees within the survey area were also assessed for their suitability to support hibernating bats, where possible subsequent surveys for hibernating bats were undertaken. A summary of the suitability and surveys undertaken is pr...
	7.5.35. Given that surveys have not been possible at a number of structures and trees, the existing survey data has been extrapolated to give an indication of roost occupancy and roost conservation status. This is detailed in Technical Appendix 7.3 (a...
	 60 low conservation bat roosts.
	 35 high conservation bat roosts.
	 Eight hibernation bat roosts.
	 One high conservation bat roost for a void dwelling bat.
	7.5.36. The majority of the bat roosts recorded within the survey area were common bat species, with less abundant species ￼ including two whiskered roosts, ten Natterer’s roosts, five noctule roosts and ten brown long-eared roosts. Rare bat species (...
	7.5.37. At least thirteen species of bat have been   recorded foraging and commuting throughout the survey area; common pipistrelle, soprano pipistrelle, Nathusius’ pipistrelle, Myotis (Natterer’s and whiskered confirmed by DNA), noctule, Leisler’s, b...
	 River Chelt (both sides of the M5 motorway, Southern and Western Quadrants).
	 Along Stanboro Lane (within an area comprising farm buildings, pockets of woodland and hedgerow bordered pasture fields) in the Northern Quadrant.
	 Moat Lane (where a large waterbody is present, in the Southern Quadrant).
	 Where HT18 and WD2 meet, north of the A4019 (Eastern Quadrant) and H86, south of the A4109 (Southern Quadrant); both of which are located east of The Green.
	 The M5 boundary (roadside verge in the Southern Quadrant); and
	 Close to where the Link Road meets the B4634 (Hayden Hill Fruit Farm) in the Southern Quadrant.
	7.5.38. The following key commuting and foraging locations were also identified within the survey area:
	 Hedgerows 76 and 35 within the Boddington Estate, and Hedgerow 132.
	 Along the A4019 bats are assumed to currently cross this road at an unknown location, before using the hedgerow with trees lining Boddington Lane to access the River Chelt.
	 The woodland at the east of the motorway (within the Southern Quadrant).
	 The tree lined access track that leads to Butler’s Court.
	 Between Hedgerow 155 and 159.
	 The small orchard along Withybridge Lane.
	7.5.39. Bats were shown to be crossing under the M5 motorway via the River Chelt culvert which passes beneath the main carriageway Bats were also observed crossing over the M5 motorway itself (at risk of collision from vehicles). Bats crossed over the...
	7.5.40. Based on the results of desk based assessments and surveys that have been completed to support this ES concerning the distribution and abundance of confirmed and potential bat roosts within the study area, the availability of suitable foraging...
	Dormouse
	7.5.41. GCER provided one record of a dormouse nest within the study area. The nest was found in a nest tube in a hedgerow to the northwest of Gallagher Retail Park, located approximately 150 m north of the Scheme Boundary and within survey area 9. An...
	7.5.42. Suitable habitat for dormouse was observed during the walkover survey, including woodland and hedgerows.  However, the overall habitat was considered to be suboptimal for dormouse populations, with the majority of the hedgerows being species-p...
	7.5.43. During the dormouse surveys carried out using nest tubes in 2019 (survey areas 1, 2, 3, 4, 5, 6 and 7), no evidence of dormouse was identified. Similarly, during the footprint tunnel surveys undertaken within the same broad areas in 2022, no e...
	7.5.44. During the dormouse surveys carried out using nest tubes along the A4019 corridor (within survey areas 8 and 9, south and north of the A4019 respectively) in 2021, a suspected dormouse summer nest was found in a nest tube within a hedgerow loc...
	7.5.45. No evidence of dormouse was recorded in survey area 8, on the southern side of the A4019. Based on the survey data to date and absence of desk study records, dormouse are likely absent on the south side of the A4019. Hazel dormouse have been k...
	7.5.46. Based on the survey data and absence of desk study records, dormouse are likely absent from the study area to the west of the M5. Although present to the east of the M5, at survey area 9 north of the A4019, the motorway would act as a barrier ...
	7.5.47. As no dormice were found in May to estimate the size of the hazel dormouse population in line with Standing Advice , reference has been made to the population densities discussed in The Dormouse Conservation Handbook . Dormice live at low dens...
	7.5.48. Assuming that hazel dormice are present north of the A4019 and east of the M5, there is approximately 1.84 ha of suitable hazel dormouse habitat within this area. This gives a total number of four (4.048) adult hazel dormice present within thi...
	7.5.49. The hazel dormouse receives the highest level of protection as an EPS. It is also a Species of Principal Importance for the Conservation of Biodiversity in England, as listed in accordance with Section 41 of the NERC Act 2006, and is identifie...
	7.5.50. Given the high level of protection afforded to hazel dormice, their rarity and declining status, as well as consideration of the limited distribution of hazel dormouse within the Scheme, and that the species may be present in an area previousl...
	Badger
	7.5.51. GCER provided three recent records of badger within the study area.
	7.5.52. The field surveys identified that the habitats within the study area are suitable for badger foraging and sett creation. Thirty badger setts were found during the targeted badger surveys, and incidentally during other surveys. Eleven of these ...
	7.5.53. Badgers are common and widespread within Gloucestershire and are not considered to be a species of nature conservation concern. Badger has therefore been ascribed a value of less than Local importance for biodiversity. However, appropriate mit...
	Otter
	7.5.54. GCER provided two records of otter within the study area.  These were both on the River Chelt; one of an adult otter seen swimming upstream between the M5 and Withybridge Lane, and one record of otter prints recorded west of the M5 between Bod...
	7.5.55. Suitable riparian habitats for otter have been recorded within the study area during the walkover surveys, primarily along the River Chelt and connecting habitats including minor watercourses and ponds.
	7.5.56. The surveys have confirmed otter presence on the River Chelt and minor watercourse MW5. Three otter resting site features along the River Chelt and one resting site feature on MW5 have been assigned low value, indicating that the features are ...
	7.5.57. In addition, the potential for otters to be present has been highlighted at several suitable habitat features (Leigh Brook, minor watercourse MW4, Pond 22, Pond 23 and Pond 24) due to the habitat connectivity between these features and other s...
	7.5.58. Suitable otter habitat has been recorded throughout the study area, and usage of this habitat has either been confirmed or is considered possible. It is considered likely that these habitats comprise the home range of a small number of individ...
	Water vole
	7.5.59. GCER provided no previous records or incidental observations of water vole within the study area.
	7.5.60. Suitable habitat for water vole was identified during the habitat suitability assessment surveys undertaken in 2019 and 2021 along the River Chelt and connecting minor watercourses. Subsequently, two presence / likely absence surveys have been...
	7.5.61. No impacts to water vole are anticipated as a result of the Scheme, and water voles are therefore not considered further within this report.
	Other priority mammals
	7.5.62. GCER provided details of two other priority mammal species – hedgehog and polecat.
	7.5.63. Two records of polecat were provided, one from within the Scheme Boundary which was a road casualty along the A4019. The other record was from approximately 800 m north east from within a residential garden. Polecat have also been observed wit...
	7.5.64. Numerous records of hedgehog were provided from many locations across the study area.
	7.5.65. Two other priority mammals have been observed within the study area during ongoing surveys:
	 Brown hare – recorded on the Boddington Estate.
	 Harvest mouse – nest found underneath reptile refugia.
	7.5.66. Suitable habitats for these species have been observed throughout the study area.
	7.5.67. No further surveys for priority mammal species are considered necessary, as the assessment will be based on the assumption that hedgehog, brown hare, polecat and harvest mouse occur intermittently in suitable habitats throughout the study area...
	Breeding and wintering birds (excluding barn owl)
	7.5.68. GCER provided details of 40 priority bird species which have been recorded within the study area, of which 30 species were recorded within the wintering season (i.e. September to March inclusive) and 32 were recorded within the breeding season...
	7.5.69. The Gloucestershire Local BAP includes action plans for 13 bird species in total, which comprise bittern, nightjar, woodlark, spotted flycatcher and ‘farmland birds’ (skylark, linnet, reed bunting, corn bunting, tree sparrow, grey partridge, b...
	Wintering birds
	7.5.70. During the field surveys, a total of 64 species were recorded within the study area, of which 27 are priority species. This includes:
	 Five species listed on Schedule 1 of the Wildlife and Countryside Act 1981 (as amended) (barn owl, fieldfare, kingfisher, red kite and redwing).
	 Twelve species on the Red List  (house martin, fieldfare,  herring gull, house sparrow, lapwing, linnet, mistle thrush, redwing, skylark,  spotted flycatcher, starling and yellowhammer) and 12 species on the Amber List  (black-headed gull, dunnock, ...
	 Ten species listed as species of principal importance for the conservation of biodiversity in England (dunnock, herring gull, house sparrow, linnet, reed bunting, skylark, song thrush, starling, spotted flycatcher and yellowhammer).
	 Three species listed on Annex 1 of the Birds Directive (merlin, peregrine and red kite).
	 Five species listed on the Gloucestershire Local BAP (linnet, reed bunting, skylark, song thrush and spotted flycatcher) .
	 Two qualifying species of the Severn Estuary SPA (lapwing and mallard); and
	 Two species identified on the Severn Estuary Ramsar Information Sheet (herring gull, identified as noteworthy fauna and lesser-back backed gull, identified as a species subsequent to designation for possible future consideration under criterion 6).
	7.5.71. Three additional species were recorded during other ecology surveys undertaken during the winter and passage period (September to March inclusive) that were not observed during the wintering and passage bird surveys: little owl (no legal/conse...
	7.5.72. The assemblage of wintering and passage birds is considered to be largely typical of agricultural areas, woodland and scrub and built-up areas within Gloucestershire.
	7.5.73. Sixty of the 64 species recorded during the wintering and passage bird survey or as an incidental observation have a Gloucestershire resident, wintering or passage population status that is abundant, common or fairly common .
	7.5.74. Seven species recorded during the wintering and passage bird survey or as an incidental observation have a Gloucestershire resident, wintering or passage population status that is uncommon or scarce . These comprise barn owl, chiffchaff, kingf...
	7.5.75. Two qualifying species of the Severn Estuary SPA have been recorded: Lapwing (two individuals) and mallard (peak count of nine individuals).  Given the low numbers recorded they are unlikely to be a significant component of the SPA populations...
	7.5.76. However, the study also indicates that lapwing have been recorded within the survey area (in the vicinity of Boddington Manor Farm, at the west of the Scheme) in numbers which reached or exceeded the equivalent of the 1% SPA population criteri...
	7.5.77. Two species identified on the Severn Estuary Ramsar Information Sheet have been recorded. Herring gull (identified as noteworthy fauna occurring at levels of national importance during the breeding season) was recorded in reasonably high numbe...
	7.5.78. The habitats within the survey area are not considered to provide a role in maintaining the SPA or Ramsar populations or be functionally linked to any SPAs or Ramsar sites.
	7.5.79. Although five species are listed on the Gloucestershire Local Biodiversity Action Plan, these species are currently listed as either common, formerly common or fairly common within Gloucestershire. The peak counts for these species within the ...
	7.5.80. Therefore, taken as a whole, the wintering and passage bird assemblage is considered to appreciably enrich the habitat resource within the local context, which includes features of importance for migration. The assemblage of these wintering an...
	Breeding birds
	7.5.81. During the field surveys, a total of 62 species were recorded within the study area, of which 26 are priority species. This includes:
	 Three species are listed on Schedule 1 of the Wildlife and Countryside Act 1981 (as amended) (hobby, kingfisher and red kite).
	 Ten species on the Red List (house martin, swift,  herring gull, house sparrow, linnet, mistle thrush, skylark,  starling, yellow wagtail and yellowhammer) and 13 species on the Amber List  (grey wagtail, song thrush, black-headed gull, bullfinch, d...
	 Eleven species listed as species of principal importance for the conservation of biodiversity in England (bullfinch, dunnock, herring gull, house sparrow, linnet, reed bunting, skylark, song thrush, starling, yellow wagtail and yellowhammer).
	 Three species listed on Annex 1 of the Birds Directive (kingfisher, little egret and red kite).
	 Five species listed on the Gloucestershire Local Biodiversity Action Plan (bullfinch, linnet, reed bunting, skylark and song thrush).
	 One qualifying feature of the Severn Estuary SPA (mallard).
	 Three species identified on the Severn Estuary Ramsar Information Sheet have been recorded. Herring gull and little egret are identified as noteworthy fauna and lesser-black backed gull is identified as a species subsequent to designation for possib...
	7.5.82. Of the 62 species recorded, 33 species are confirmed as breeding or considered to have bred, 15 species are probable breeders, and 10 species are possible breeders within the study area.
	7.5.83. Two additional species were recorded during other ecology surveys undertaken during the breeding period (March to August inclusive) that were not observed during the breeding bird surveys: barn owl and tawny owl. Barn owls are discussed separa...
	7.5.84. The assemblage of breeding birds is considered to be largely typical of agricultural areas, woodland and scrub and built-up areas within Gloucestershire.
	7.5.85. Five species are identified in a county or equivalent authority area plan or strategy, i.e. within the Gloucestershire Local BAP (under ‘farmland birds’): bullfinch (peak count of two), linnet (peak count of seven), reed bunting (peak count of...
	7.5.86. Fifty-six of the 62 species recorded during the breeding bird survey or as an incidental observation have a Gloucestershire breeding population status that is abundant, common or fairly common .
	7.5.87. Seven species recorded during the breeding bird survey or as an incidental observation have a Gloucestershire breeding population status that is uncommon or scarce . These comprise barn owl, grey wagtail, herring gull, hobby, lesser whitethroa...
	7.5.88. One qualifying species of the Severn Estuary SPA has been recorded; i.e. mallard (peak count of ten). Given the low numbers of mallard recorded, they are unlikely to be a significant component of the SPA populations. Furthermore, at this dista...
	7.5.89. Three features identified on the Severn Estuary Ramsar Information Sheet have been recorded. Herring gull and little egret (identified as noteworthy fauna) and lesser black-backed gull (identified as a species for possible future consideration...
	7.5.90. The habitats within the survey area are not considered to provide a role in maintaining the SPA or Ramsar populations or functionally linked to any SPAs or Ramsar sites.
	7.5.91. Although five species are listed on the Gloucestershire Local BAP, these species are currently listed as either common or fairly common resident breeders within Gloucestershire. The peak counts for these species within the survey area are not ...
	7.5.92. Therefore, taken as a whole, the breeding bird assemblage is considered to appreciably enrich the habitat resource within the local context. The assemblage of breeding birds is therefore considered to be of Local importance for biodiversity.
	Barn owl
	7.5.93. GCER provided one record of barn owl from within 1.5 km of the Scheme Boundary, located approximately 1.2 km north east of the Scheme Boundary.
	7.5.94. Barn owls were recorded incidentally during other ecology surveys. This species was observed at the same location (along Old Gloucester Road) on two separate occasions in the same breeding season (June and July 2020) within potentially suitabl...
	7.5.95. The targeted barn owl surveys recorded patches of potential barn owl foraging habitat (optimal and sub-optimal habitat) throughout the survey area, predominantly located at the east and south of the survey area. Large, continuous areas of opti...
	7.5.96. No occupied breeding sites were identified with the survey area. A total of 15 PNS (comprising 12 mature/dead trees and three agricultural buildings) and a total of two active roost sites (one barn located just north of the A4019 at Uckington ...
	7.5.97. The survey results indicate the current or recent (within the last 12 months) presence of barn owl at three locations within the survey area. This includes the two ARS and one recent incidental record of a barn owl seen flying near Stanboro.
	7.5.98. Taking into account the potential foraging habitat (PFH)   available, the ARS and incidental records/sightings, it is considered that the survey area could support up to four barn owl territories (i.e. the survey area forms part of a barn owl’...
	7.5.99. Based on the current baseline information, barn owl is considered to be of County importance for biodiversity.
	Reptiles
	7.5.100. GCER provided records of two reptile species within the study area, two common lizards and two slow worms. The common lizard records are within the Scheme Boundary.
	7.5.101. The walkover surveys identified suitable habitat for grass snake, slow worm and common lizard throughout the study area such as woodland edge, hedgerows, scrub, rough grassland, gardens and embankments.
	7.5.102. During the targeted reptile surveys in 2019, 2020 and 2021, no reptiles were recorded within the study area. A grass snake and a common lizard were recorded incidentally during the walkover surveys in 2019, and a juvenile slow worm was record...
	7.5.103. Slow-worm, common lizard and grass snake are protected under the Wildlife and Countryside Act 1981 (as amended) from killing and injury. All three species are species of Principal Importance for the conservation of biodiversity in England, as...
	7.5.104. Given the low numbers of reptiles recorded incidentally, it is considered that only low numbers of grass snake, slow worm and common lizard are present within the study area, and reptiles have therefore been ascribed a value of Local nature c...
	Great crested newt (and other amphibians)
	7.5.105. No Natural England great crested newt EPS licences were identified within the study area.
	7.5.106. GCER provided three records of great crested newt within the study area (one approximately 150 m south of the Scheme Boundary at Hayden Road Allotments; one from approximately 900 m north west; and one that appears to be close to the Scheme B...
	7.5.107. A total of 37 waterbodies were identified within 500 m of the Scheme Boundary. Sixteen of these were scoped out as follows, and no HSI assessments were undertaken:
	 Two were scoped out as they are located on the opposite side of the River Chelt from the Scheme. The River Chelt is a large, flowing watercourse which is considered to represent a barrier to great crested newt dispersal.
	 Nine waterbodies were scoped out as they were completely dry with no aquatic vegetation present.
	 One waterbody was scoped out as it was completely saturated in dense algae.
	 Although access was not permitted, information gathered through the desk study indicated that four waterbodies are either no longer present, or they are unlikely to be suitable for supporting great crested newts: One appeared to be absent, one was d...
	7.5.108. Twenty waterbodies were subject to HSI survey. Five waterbodies were classed as having poor suitability, six as below average suitability, seven as average suitability, one as good suitability, and one as excellent suitability.
	7.5.109. Nineteen of these waterbodies were subject to eDNA survey. One waterbody was not considered safe to survey, and it was subsequently scoped out as being unsuitable for great crested newts due to the high levels of visible pollution (human wast...
	7.5.110. Access was not possible at one waterbody, and great crested newts are assumed to be present here, particularly given its proximity to confirmed great crested newt waterbodies.
	7.5.111. The waterbodies where great crested newts have been confirmed, or are assumed, can be grouped into two metapopulations .
	7.5.112. One of these is located approximately 470 m north of the Scheme Boundary, at the edge of the great crested newt study area.  Given this distance, the study area is unlikely to be of particular importance to this metapopulation, although small...
	7.5.113. Great crested newts receive the highest level of protection, being a EPS. Great crested newts are also a species of Principal Importance for the conservation of biodiversity in England, as listed in accordance with Section 41 of the NERC Act ...
	7.5.114. Surveys have shown that great crested newts are widespread throughout the South Midlands, being present in around a third (32%) of ponds in the South Midlands region. Although this varies in places, it is usually higher than the national aver...
	7.5.115. Despite being widespread in the region, given their high level of protection, and the proximity, and therefore the potential importance of the study area for great crested newts, this species has been ascribed a value of County importance.
	7.5.116. Two common toads (one juvenile and one adult) were recorded during reptile surveys undertaken in September 2019 in the south east part of the Scheme. Common toad is assumed to occur in suitable habitats throughout the study area. Common toad ...
	Terrestrial invertebrates
	7.5.117. GCER provided details of two priority terrestrial invertebrate species recorded within the study area. There was one record of a small heath butterfly from approximately 900 m north of the A4019 corridor, and one record of cinnabar moth from ...
	7.5.118. These species are typically associated with a range of habitats, including grasslands, woodlands, hedgerows and gardens. The most selective of these species is the cinnabar moth, which requires open grassy habitats with common ragwort.
	7.5.119. While priority species, such as the moths listed from the desk study, may occur occasionally, the intensive agricultural habitats which dominate most of the study area are unlikely to support priority assemblages of terrestrial invertebrates.
	7.5.120. The two areas of unimproved neutral grassland/lowland meadow habitat could potentially support a more diverse assemblage of invertebrates, including priority species. However, these areas are isolated and very limited in extent (0.1 ha and 0....
	7.5.121. Traditional orchards at Hayden Hill Fruit Farm, Millhouse Farm and Stanboro Lane could potentially support noble chafer beetle. The Severn and Avon Vales National Character Area  is a stronghold for this priority species, which requires decay...
	7.5.122. Assuming the presence of a key population of noble chafer at Hayden Hill Fruit Farm, Millhouse Farm and Stanboro Lane, the terrestrial invertebrate assemblage has been ascribed a value of County importance for biodiversity.
	Protected and priority plants
	7.5.123. GCER provided a record of a black poplar tree located over 800 m west of the Scheme Boundary on the Boddington Estate.  Black poplar is one of Britain’s rarest trees and is identified by GCER as being a Key Gloucestershire Species.
	7.5.124. Generally, only common and widespread plant species were observed during the habitat surveys. The intensive agricultural habitats which dominate the study area are unlikely to support priority plant species. Whilst the small areas of semi-imp...
	7.5.125. Invasive non-native plant species GCER provided no records of invasive non-native plant species (INNS) within the study area.
	7.5.126. During the walkover survey, Himalayan balsam was recorded at multiple locations. This species does not have any nature conservation value but is an INNS subject to legal control under the Wildlife and Countryside Act 1981 (as amended).  This ...
	Aquatic habitats and species
	7.5.127. A total of 24 watercourses were identified within the combined watercourse study area (see Technical Appendix 7.12 (application document TR010063 – APP 6.15) for further details).
	7.5.128. Of these, 14 have been screened in for baseline data collation and further assessment on the basis that they are potentially important biodiversity resources for which Scheme related impact pathways exist. They are the:
	 River Chelt (Main River).
	 Leigh Brook (Ordinary Watercourse).
	 Twelve additional unnamed Ordinary Watercourses (MW3, Drain 8, Drain 9, Drain 10, Drain 11, Drain 12, Drain 14, Drain 15, Drain 16, Drain 20, Drain 21 and Drain 22).
	7.5.129. Information on the desk study and aquatic habitat and ecological survey methods, together with detailed baseline description for the Scheme’s watercourses, are presented in Technical Appendix 7.12 (application document TR010063 – APP 6.15), w...
	7.5.130. A summary of baseline condition and watercourse evaluation is presented in the following sections.
	River Chelt
	7.5.131. The River Chelt is a reportable WFD surface water body. It is crossed by the existing M5 crossing within Chelt – M5 to confluence River Severn (GB109054032810) water body. The water body has an Overall Ecological Status of ‘Poor’, with its bi...
	7.5.132. The proposed new River Chelt bridge crossing and a temporary haul road (Link Road; SO 90743 24593) occur within the Chelt - source to M5 (GB109054032820) water body. Here, the River Chelt has an Overall WFD classification of ‘Moderate’, with ...
	7.5.133. At the proposed crossing the channel is approximately 3 m wide and has banks up to 5 m high. The incised nature of the channel is indicative of historical management e.g., dredging, and the RHS Habitat Modification Class (HMC) of 5 classifies...
	7.5.134. The existing M5 crossing on the River Chelt is an embedded box culvert (assumed to be embedded due to the presence of gravel and silt substrates). The riparian habitat is characterised agricultural land use. Downstream of the M5 the watercour...
	7.5.135. Aquatic macroinvertebrate surveys conducted in 2020 upstream and downstream of both the existing M5 crossing and the proposed bridge crossing showed there to be commonality in the community structure across the sites. The biological metrics d...
	7.5.136. A juvenile signal crayfish (an invasive non-native species) was recorded during targeted white-clawed crayfish surveys undertaken on the River Chelt in 2020. Due to the absence of white-clawed crayfish desk study records, the negative result ...
	7.5.137. Aquatic macrophyte surveys undertaken in 2020 at the existing M5 crossing yielded nine scoring taxa , all of which are commonly occurring and typical of the lowland watercourse typology. Species occurring at the highest cover value within the...
	7.5.138. Electric fishing surveys were undertaken at the existing M5 crossing and at the proposed crossing in 2020. Habitat was typified by the presence of extensive glide habitat and areas of shallow riffle habitat were also present. The size of chan...
	7.5.139. At both survey locations minor lithophilic spawners such as minnow and bullhead were present in high numbers. European eel were also recorded at both sites. Two lamprey ammocoetes (larval form) were recorded at the existing M5 crossing. It is...
	7.5.140. Review of historical Environment Agency fisheries data has identified that the River Chelt, in addition to the species recorded in 2020, also supports sea/brown trout (recorded from a survey conducted in 2013 from sites 2 km from the Scheme B...
	7.5.141. European eel is a qualifying feature/interest feature of the downstream Severn Estuary Ramsar/SSSI, a species of Principal Importance and critically endangered . River lamprey and Atlantic salmon are a qualifying feature/interest feature of t...
	7.5.142. Despite being modified throughout much of its length within the study area, the River Chelt supports a species rich aquatic macroinvertebrate assemblage including species that are scarce in the UK and/or have a restricted distribution. The wa...
	7.5.143. Based on the range of fish species supported by the watercourse and the presence of otter, the River Chelt meets the criterion for classification as priority habitat.  It has been shown to support qualifying features/interest features of the ...
	Leigh Brook
	7.5.144. Watercourse habitat surveys have identified the Leigh Brook within the Scheme area as a heavily managed ephemeral feature that exhibits limited habitat complexity and is typically choked with terrestrial herbs and scrub species (indicating on...
	7.5.145. The existing M5 culvert (SO 90759 26016), for which there is a proposed culvert extension, was only partially visible during the survey due to the dense growth of tall herbs. No flow was observed at the time of the watercourse walkover survey...
	7.5.146. Aquatic macroinvertebrate survey on the Leigh Brook in 2020 identified the presence of an assemblage that reflects its predominant sediment and flow and character i.e. a community that is indicative of a heavily sediment watercourse bed condi...
	7.5.147. Only one in-channel macrophyte species, fool’s watercress, was recorded during the 2020 survey, with its distribution in the channel limited by shading from both banks of the watercourse. No protected, notable or invasive species were recorded.
	7.5.148. The Leigh Brook was not screened in for detailed fish survey due to the channel not exhibiting suitable habitat for the survey type and the fact that the watercourse experiences intermittent flow periods. It should be noted that the watercour...
	7.5.149. As an intermittently following watercourse that is significantly altered from its natural state, the watercourse exhibits limited marginal and in-channel habitat complexity and supports a species poor aquatic ecological assemblage. Despite th...
	Other Ordinary Watercourses
	7.5.150. Ordinary Watercourses screened in for walkover survey, on the basis that they were identified as being potentially impacted by the Scheme, were visited in 2019. Drain 9, 11, 21 and 22 were not surveyed due to access restrictions. However, bas...
	7.5.151. These Ordinary Watercourses were identified as minor tributary systems and heavily managed drainage ditches with limited habitat complexity, typically choked with terrestrial herbs and scrub (indicating their ephemeral nature) and/or shaded b...
	7.5.152. Due to their straightened planforms and drainage function they exhibited a limited range of habitat typologies for aquatic species. They are considered likely to provide only limited value for aquatic species when temporarily acting to convey...
	7.5.153. Information collected during the aquatic walkover survey for other ordinary watercourses were transposed to the Ditch Condition Assessment. All of the watercourse ditch condition assessments classified them as being in ‘Poor’ condition.
	7.5.154. Aquatic species were not screened in for survey, as it was identified that the unnamed Ordinary Watercourses within the study area potentially impacted by the Scheme did not exhibit suitable habitat for the detailed survey type. Assessment of...
	7.5.155. Based on the information that is available concerning habitat condition and function, the predominantly agricultural setting, and the limited availability of suitable habitat for aquatic species, the other Ordinary Watercourses have been valu...
	Aquatic habitats and species – Standing Waterbodies
	7.5.156. Seventeen ponds (waterbodies <2 ha in size) were identified within the study area (see Technical Appendix 7.12 (application document TR010063 – APP 6.15) for further details), their location is shown in Figure 7.12A.
	7.5.157. HSI pond survey data have been reviewed where available (see Technical Appendix 7.11 (application document TR010063 – APP 6.15)). These data identified a range of broad pond habitat typologies, that include ephemeral ponds, small ponds set wi...
	7.5.158. None of the ponds have been screened in for detailed pond habitat/aquatic species surveys e.g. Predictive System for Multimetrics (PSYM)  or further assessment, as no pond habitat loss or other potential impact pathways have been identified i...
	7.5.159. In the absence of detailed pond surveys, the ponds have been ascribed an assumed value based on the predominantly agricultural setting, the absence of any site designations and professional judgement in line with findings from previous highwa...
	Summary of Receptors
	7.5.160. Table 7-9 below provides a summary of the biodiversity resources and their value.

	7.6. Potential impacts
	7.6.1. This section characterises the potential impacts and the subsequent potential effects (both positive and negative) of the Scheme on the important biodiversity resources within the study area, taking into consideration any embedded mitigation me...
	7.6.2. Biodiversity resources that are considered to be absent from the study area as a result of desk study and field survey have been scoped out of further assessment, as they will not be affected by the Scheme. This includes water vole, white-clawe...
	7.6.3. Similarly, biodiversity resources that were recorded during the desk study and field surveys but where there is absence of an impact pathway, have also been scoped out of further assessment. This includes terrestrial invertebrates and tradition...
	 The traditional orchard at Millhouse Farm is located adjacent to Withybridge Lane. The air quality assessment indicates that there will be a reduction in nitrogen deposition rate along Withybridge Lane with the Scheme in place. The Link Road carriag...
	 At Hayden Hill Fruit Farm there is a human air quality receptor (Pilgrove Cottage, Old Gloucester Road) where the air quality assessment indicates that there will be a reduction in NOx emissions with the Scheme in place.
	7.6.4. Therefore, no impacts to the traditional orchard habitats at Millhouse Farm or Hayden Hill Fruit Farm are anticipated and this resource is not considered further within this report.
	7.6.5. This is also the case for broadleaved semi-natural woodland, which has been assigned a value of County importance, and the Old Gloucester Road habitat complex and Moat Lane habitat complex which have been assigned a value of Local importance. T...
	7.6.6. The veteran tree within the Scheme Boundary will be retained. It is located approximately 50 m east of Withybridge Lane, along the boundary of an area that will be subject to a right to flood agreement only. No construction works will be undert...
	7.6.7. Road traffic is a source of nitrogen oxides (NOx emissions), a pollutant that can have adverse effects on plants and habitats as a result of nitrogen deposition, which can cause nutrient enrichment of the soil and changes to the soil pH. This c...
	7.6.8. The Wye Valley and Forest of Dean Bat Sites SAC has also been scoped out from the remainder of this assessment. At a distance of 21 km from the Scheme, separated by towns, villages and major roads, this is well beyond the zone of influence for ...
	7.6.9. Walmore Common SPA and Ramsar has been scoped out of this assessment. The qualifying feature of the SPA and Ramsar, Bewick’s swan, was not identified during breeding or wintering bird surveys. No records of Bewick’s swan was provided by GCER an...
	7.6.10. Cotswold Beechwoods SAC has been scoped out of this assessment. At a distance of 7.4 km south of the Scheme, with no hydrological connection and located beyond the ARN for the Scheme, the only potential impact pathway between the Scheme and th...
	7.6.11. The Severn Estuary SPA, located approximately 47.5 km downstream of the Scheme, has also been scoped out of this assessment, on the basis that:
	 Hydrological impacts via the release of pollutants from the Scheme into the watercourse network upstream of the Seven Estuary SPA would be eliminated by dilution over the distance of at least 40 km that any pollutants would have to travel.
	 Potential for changes in air quality to supporting habitats within the SPA, or to functionally linked habitats, has been discounted on the basis of the distance between the designated site and any construction activity and the ARN, and the results o...
	 The habitats within and surrounding the Scheme are not considered to provide a role in maintaining the SPA populations of qualifying bird species, or functionally linked to the SPA.
	 The Scheme would not add to any water quality or air quality effects, or to any effects on qualifying bird species associated with other plans and projects.
	 There are policies in place to ensure that potential for in-combination recreational pressure, as a result of housing developments that the Scheme will facilitate, on Coombe Hill Canal SSSI which has been shown to be functionally linked to the Sever...
	7.6.12. Further details are provided within the HRA Screening report (Technical Appendix 7.13, application document TR010063 – APP 6.15).
	7.6.13. Similarly, Coombe Hill Canal SSSI has also been scoped out of this assessment. Recreational pressure on Coombe Hill Canal SSSI as a result of the Scheme has been discounted as discussed above.  At a distance of 1.9 km from the Scheme, this is ...
	7.6.14. Those biodiversity resources that have been scoped out are summarised in Table 7-10 below.
	7.6.15. Biodiversity resources that are of less than local value are not considered to be important biodiversity resources and are therefore not included in the impact assessment. This includes other terrestrial habitats, badger and INNS. However, app...
	7.6.16. The following biodiversity resources are considered in this section as a result of their ecological importance being Local or greater and the predicted impacts of the Scheme:
	 Severn Estuary SAC/ Ramsar
	 Terrestrial habitat – unimproved neutral grassland/lowland meadow priority habitat
	 Terrestrial habitat – Stanboro Lane orchard habitat complex and potential noble chafer population
	 Terrestrial habitat – Hedgerows priority habitat
	 Terrestrial habitat – A4019 habitat complex
	 Terrestrial habitat – M5 Junction 10 and motorway embankments habitat complex
	 Bats
	 Dormouse
	 Otter
	 Other priority mammals
	 Breeding birds (excluding barn owl)
	 Wintering birds
	 Barn owl
	 Reptiles
	 Great crested newt
	 Common toad
	 River Chelt
	 Leigh Brook
	 Other Ordinary Watercourses
	 Standing waterbodies
	7.6.17. Following the data gathering exercises from both the desk study and field surveys, and review of the Scheme details, the study area, or EZoI, has been reviewed and finalised for these remaining important biodiversity resources, as described in...
	7.6.18. The following general impacts have been identified.
	General Construction Impacts
	7.6.19. A highways scheme can impact biodiversity in a number of ways during construction and operation. General construction impacts are as follows:
	 Permanent habitat loss (e.g. loss of land comprising habitats that plants and animals rely on, and loss of habitats themselves).
	 Temporary habitat loss (e.g. land used during construction that is subsequently to be restored).
	 Habitat degradation (e.g. through sediment release, pollution events, construction traffic, air quality impacts, and dust).
	 Habitat severance and fragmentation affecting movements of protected and priority species.
	 Injury or mortality of protected and priority species through construction activities.
	 Disturbance from noise, light and vibration to protected and priority species.
	 Changes to hydrological conditions.
	General Operation Impacts
	7.6.20. General operational impacts are as follows:
	 Habitat degradation (e.g. through pollution events and air quality impacts).
	 Injury and mortality of protected and priority species from collision with vehicles.
	 Disturbance from noise, lighting and vibration to protected and priority species.
	 Changes to discharge volume and water quality.
	 Watercourse habitats may be affected through changes in hydro-morphological character both upstream and downstream of their location. Associated alterations to sediment delivery rates and changes in flow character have the potential to reduce morpho...
	Embedded Mitigation
	7.6.21. Some mitigation measures are embedded at the design stage to minimise impacts on biodiversity. These are as follows and are shown on the Design Figures in the General Arrangement Plans (application document TR010063 – APP 2.9). They are also d...
	Habitat/feature Retention and Creation measures
	7.6.22. The landscape design for the Scheme has been developed from the following principles:
	 Existing vegetation is to be retained as far as possible. In particular, within areas of land temporarily required for topsoil storage or compounds, boundary features such as hedgerows will be retained. Any retained vegetation will be clearly demarc...
	 Replacement of any habitat losses as a minimum to ensure no net loss of biodiversity, and creation of additional habitat to ensure a net gain in biodiversity.
	 Retention of the natural character of the area through planting locally native species.
	7.6.23. River Chelt Link Road bridge will be a clear span structure over the river, thereby ensuring fauna can continue to move along the river unimpeded.
	7.6.24. Embankments on the M5 at the point where the River Chelt passes under the motorway have been designed so that the existing culvert does not require extending on either side of the motorway. Consequently, there will be no direct loss of river h...
	7.6.25. At the M5 junction, the embankments have been designed to enable the retention of an existing area of lowland meadow priority habitat along Stanboro Lane.
	7.6.26. Habitat creation measures aim to achieve a net gain in biodiversity. An area of farmland to the south east of the motorway junction will be transformed into an area supporting wetland habitats, scrub, woodland and species-rich grassland, whils...
	7.6.27. Habitat creation would occur in suitable planting seasons as early as possible throughout the construction programme to reduce the time lag between habitat loss and habitat planting and establishment. It is acknowledged that in many areas the ...
	7.6.28. Road verge planting will follow Highways England’s Low Nutrient Grasslands policy , by removing nutrient-rich topsoil and adding subsoil or bare substrate to promote wildflower growth. The landscape planting will also comply with the Glouceste...
	7.6.29. Culvert lengths have been minimised as far as possible and have been designed to ensure continuity of the natural bed substrates, flow and gradient through the structures, with culverts embedded 0.3 m below the surface, in accordance with best...
	7.6.30. Opportunities to enhance and restore sections of the River Chelt are available within the Order Limits, which will work towards improving watercourse and riparian condition, supporting Biodiversity Net Gain and supporting WFD Mitigation Measur...
	 Enhanced riparian and marginal aquatic planting to enhance biodiversity and allow for dappled lighting.
	 Bank reprofiling or the creation of berms and two stage channels to enhance flood plain connectivity.
	 Installation of in channel morphological enhancements for example: riffle pool sequences and/or large wood.
	7.6.31. On the Leigh Brook, downstream of the Leigh Brook culvert, a section of approximately 200 m of channel will be enhanced through:
	 Bank reprofiling.
	 Remeandering.
	 Vegetation management.
	 Installation of large wood.
	7.6.32. Table 7-12 shows the areas of each habitat type to be created.
	Proposed structures
	7.6.33. Design measures include:
	 River Chelt Link Road bridge will be a clear span structure with set-back abutments (approximately 4 m from the watercourse margin), thereby avoiding direct impacts to the in-channel and bank top habitats, ensuring fauna can continue to move along t...
	 Embankments on the M5 at the point where the River Chelt passes under the motorway have been designed so that the existing culvert does not require extending on either side of the motorway, and consequently there will be no direct loss of watercours...
	7.6.34. Two structures will be constructed to provide compensation for loss of confirmed/assumed bat roosts. One is located within the flood storage area and another is located just north of the A4019, to the east of Uckington. Further detail about mi...
	7.6.35. Two artificial badger setts have been incorporated into the design to provide compensation for the loss of two main badger setts.
	Wildlife crossing features
	7.6.36. A large underpass (5 m wide and 4 m high) will be constructed underneath the A4019 east of Junction 10 (the Withybridge (A4019) underpass). This will provide mitigation for bats that cross the existing A4019 to the east of the M5, providing a ...
	7.6.37. The following additional underpasses are also proposed which will allow safe movement of badgers and otters, as well as other mammals, reptiles and amphibians across the Scheme:
	 To the south of the River Chelt, within 50 m of the watercourse, designed specifically for otters but with the capacity to be used by other species. The design will follow DMRB guidance , and will comprise a 900 mm pipe located above possible flood ...
	 An additional two underpasses are included along the Link Road (one north of the River Chelt and one to the south) at existing hedgerows where badger activity has been identified, designed for use by badger, as well as other mammals, reptiles and am...
	 In addition, a series of flood relief structures are incorporated underneath the Link Road so as not to impede the existing periodic movement of floodwater that occurs in a westerly direction out of the River Chelt from a point upstream of the Link ...
	7.6.38. Mammal proof fencing will be installed to direct mammals into the underpasses and prevent them from accessing the carriageway. Fencing design will follow DMRB guidance159 and will comprise chain link or welded mesh fencing attached to wooden p...
	7.6.39. An otter ledge will be retrofitted within the existing River Chelt culvert beneath the M5, on the opposite side of the footbridge. Otters currently use the footbridge, but camera footage and observations have identified that it floods. Retro-f...
	Pollution prevention measures
	7.6.40. To mitigate the potential for a pollution incident to occur during construction, works will proceed following standard good practice working methods for environmental protection, which will adhere to GPPs  and CIRIA C715  Environmental good pr...
	7.6.41. The above pollution control measures will be secured along with other environmental protection measures via an Environmental Management Plan (EMP), which will be adhered to by all contractors involved in construction of the Scheme. The EMP wil...
	 All debris arising from the construction and works will be effectively encapsulated and removed from site.
	 No pollutants will enter drainage or run-off to a watercourse.
	 The contractor will ensure that they have a robust Pollution Response Plan in place before works start.
	 Any pollution incident will be contained and cleaned up immediately and reported.
	 No storage of oils or chemicals will be allowed within 10 m of a watercourse.
	 Establishment of an appropriately sized, resourced and experienced site environmental management team (including at least one Ecological Clerk of Works (ECoW)) to ensure effective implementation of all environmental mitigation.
	 Ecological briefings and toolbox talks for all site operatives to make them aware of relevant constraints and requirements prior to commencing work on the Scheme.
	 Clear demarcation of retained habitats and no allowance of vehicles or storage of materials within these areas.
	 Location of haul roads away from sensitive features and use of dust suppression measures during dry periods.
	 Covering excavations overnight or incorporating features such as ramps to prevent animals getting trapped.
	 Good working practices will be employed in order to minimise noise impacts during construction and operation. This includes fitting all vehicles, plant and tools with silencers and/or mufflers, and installing temporary noise barriers or other noise ...
	Lighting measures
	7.6.42. The Link Road will not be lit, apart from a short section at the junctions at the northern and southern ends.
	7.6.43. Wildlife-friendly lighting is to be implemented throughout the Scheme, where lighting is required. Lighting columns are proposed to be 12 m mounting height, and it is proposed to use LED luminaires with a colour temperature of 2700k which emit...
	7.6.44. Lighting is proposed along both sides of the A4019 from the Gallagher Retail Park (the eastern extent of the Scheme) to Junction 10, but incorporates two dark corridors to the east and west of Uckington respectively, in locations that have bee...
	Drainage measures
	7.6.45. The operational drainage will be designed to minimise the risk of pollution from the road surface coming into contact with sensitive habitats.
	7.6.46. Six attenuation basins will be created along the M5, A4019 and the Link Road. Attenuation basins will include features to enhance biodiversity, such as submerged and marginal planting; variations in bed topography; shallow bank slopes to creat...
	7.6.47. For the M5 J10 and A4019, collection systems are to be a kerb and gully arrangement or combined drainage and kerbs as per the existing arrangement. Grassed channels will be introduced where space allows. Flows will be conveyed via pipes to new...
	7.6.48. The Link Road includes roadside swales to collect runoff and convey it to new basins. Outgoing pipes from basins will discharge to new ditches at least 8 m upstream of the outfalls. Flows are to be restricted to greenfield runoff rates. Basins...
	7.6.49. Several drainage ditches will need to be realigned as part of the Scheme. New drains will replace any lost due to encroachment, with like for like habitat as a minimum. These will be sown with a wet grassland seed mix of appropriate provenance...
	Impacts to Designated Sites
	Severn Estuary SAC/ Ramsar
	7.6.50. Survey results and desk study records indicate that European eel and river lamprey  are present in the River Chelt in the vicinity of the Scheme. European eel is a qualifying feature of the Severn Estuary Ramsar, and river lamprey is a qualify...
	 Temporary reduction in the extent of functionally linked habitat in the event that dewatering part of the River Chelt channel is required during construction.
	 Water quality impacts to functionally linked habitat within the River Chelt as a result of a pollution event during construction and operation, and consequent detrimental effects to migratory European eel and river lamprey associated with the Severn...
	 Direct disturbance impacts to migratory European eel and river lamprey associated with the Severn Estuary Ramsar and SAC using functionally linked habitat within the River Chelt during construction as a result of acoustic effects.
	 Direct injury or mortality to river lamprey ammocoetes if they are present within burrows in the sediment of the River Chelt in the event that dewatering of part of the channel is required during construction.
	 Fragmentation as a result of disturbance and pollution, which could result in barrier effects, with European eel and river lamprey unable to disperse or move along the River Chelt.
	7.6.51. The screening assessment (Appendix 7.13, application document TR010063 - APP 6.15) concluded that without mitigation, there is potential for LSE to occur on European eel, a qualifying feature of the Severn Estuary Ramsar designation, and river...
	7.6.52. No LSE were identified for the qualifying bird species of the Severn Estuary Ramsar or the qualifying habitats within the Severn Estuary SAC and Ramsar on the basis that:
	 Although there is a direct hydrological connection between the Scheme and the Severn Estuary designations, at a distance of more than 40 km (via hydrological connection), it is considered that the potential for direct impacts via release of pollutan...
	 Potential for changes in air quality to habitats within the SAC/Ramsar, or to functionally linked habitats, has been discounted on the basis of the distance between the designated sites and any construction activity and the ARN, and the results of w...
	 The habitats within and surrounding the Scheme are not considered to provide a role in maintaining the Ramsar populations of qualifying bird species, or to be functionally linked to the Ramsar.
	 The Scheme would therefore not add to any water quality or air quality effects, or to any effects on qualifying bird species associated with other plans and projects.
	7.6.53. Following a detailed assessment of the elements of the Scheme that were identified as having a LSE, it has been concluded in the Statement to Inform the Appropriate Assessment (SIAA) (Appendix 7.14 application document TR010063 - APP 6.15) tha...
	7.6.54. Taking into consideration the embedded mitigation measures, which would avoid any pollution impacts as far as possible, no water quality impacts are anticipated during construction or operation. There is potential for a negligible adverse impa...
	Impacts to terrestrial habitats
	7.6.55. The Scheme will result in habitat loss, as summarised in Table 7-13Error! Reference source not found. below.
	7.6.56. There will be loss of habitats, primarily in the immediate vicinity of the motorway and existing Junction 10. 145.83 ha of habitat will be permanently lost as a result of the Scheme, as well as 6720 m of linear hedgerows.
	7.6.57. Most of the area to be lost (121.43 ha) comprises habitats of low value for biodiversity, such as arable, species-poor semi-improved grassland, buildings, bare ground, hardstanding, improved grassland, amenity grassland and introduced scrub.
	7.6.58. However, the following habitats/habitat complexes of Local value or greater will also be impacted:
	 Terrestrial habitat – unimproved neutral grassland/lowland meadow priority habitat (County value).
	 Terrestrial habitat – Stanboro Lane orchard habitat complex (Local value).
	 Terrestrial habitat – Hedgerows priority habitat (Local value).
	 Terrestrial habitat – A4019 habitat complex (Local value).
	 Terrestrial habitat – M5 Junction 10 and motorway embankments habitat complex (Local value).
	7.6.59. A small area (0.17 ha) of unimproved neutral grassland/lowland meadow priority habitat will be unavoidably lost beneath the footprint of the Scheme (another area to the north of Stanboro Lane will be retained).
	7.6.60. At the Stanboro Lane orchard habitat complex, approximately 0.17 ha of habitat, comprising small areas of semi-improved neutral grassland, amenity grassland, roadside/verge and agricultural grassland/cultivated land will be lost. As discussed ...
	7.6.61. 6720 m of hedgerow will also be lost as a result of the Scheme.
	7.6.62. At the A4019 habitat complex, approximately 1.96 ha of habitat, comprising small areas of buildings, hardstanding, ephemeral/short perennial, tall ruderal, scattered scrub, amenity grassland and semi-improved neutral grassland.
	7.6.63. The majority of woodland and scrub that would be lost as a result of the Scheme, as detailed in Table 7-13 above, are from within the M5 Junction 10 and motorway embankments habitat complex. The mature residential gardens along Withybridge Gar...
	7.6.64. Overall, the proposed habitat creation will offset the effects of habitat loss and will enhance and improve on the habitats on site through increasing the area and quality of more valuable habitats. For example, 9.78 ha of plantation woodland ...
	7.6.65. Essential mitigation is included below specifically to offset any residual impacts in relation to loss of unimproved neutral grassland/lowland meadow priority habitat.
	7.6.66. Habitat creation will also contribute to a net gain in biodiversity for the Scheme and will contribute to the Gloucestershire Nature Recovery Network. Much of the area around the junction is identified as a high or medium priority for restorat...
	7.6.67. In addition to direct loss, habitats may also be subject to degradation as a result of air and water pollution. The embedded pollution prevention measures have been designed to ensure that pollution events to retained and newly created habitat...
	7.6.68. Construction of roads will also result in habitat fragmentation and severance between previously connected areas of the landscape. This has impacts on the species which use the habitats as well as reducing the robustness and resilience of the ...
	7.6.69. Movement of topsoil as a result of the Scheme could potentially result in the spread of INNS between different areas of the landscape.
	7.6.70. Habitat loss of the County and Local value habitats described above would be a minor adverse impact. It is considered that there will be a minor beneficial impact in relation to habitats in the long term, once new habitats are established. Tak...
	Impacts to bats
	7.6.71. A total of 82 roosts have been identified within the EZoI. Given that surveys have not been possible at a number of structures and trees, existing survey data has been used to extrapolate and estimate numbers of roosts in unsurveyed locations....
	7.6.72. A total of 32 identified roosts will be permanently lost due to the demolition of the building or removal of the tree in order widen the A4019, or for the construction of the new roundabout junction of the M5 and associated slip roads.
	7.6.73. A total of 13 roosts are at risk of being abandoned due to the disturbance effects during construction such as increased noise levels. Due to this increase in disturbance there is therefore a risk of temporary abandonment of bat roosts.
	7.6.74. To compensate for the loss or potential loss of roosts through abandonment, the embedded mitigation includes two bat mitigation structures. The bat mitigation structures will be constructed prior to the demolition or felling of any bat roosts ...
	7.6.75. During the construction phase there will be temporary vegetation loss, particularly around the motorway junction and adjacent to the M5 just north of the River Chelt culvert, which could affect bats’ ability to commute and forage in those area...
	7.6.76. The creation of the Link Road will result in ten hedgerows being severed, which will result in important flight lines being impacted. Whilst the Link Road will remain unlit, there is an increased risk of mortality to bats as a result of collis...
	7.6.77. The Link Road will be built over the River Chelt, which is an identified key commuting and foraging corridor for bats. The embedded mitigation measures include a clear span bridge over the River Chelt, thereby ensuring continued movement along...
	7.6.78. The creation of an all-movements junction will necessitate the demolition of the existing overbridge and construction of a new roundabout junction over the M5, with removal of the two existing Junction 10 slip roads and the construction of fou...
	7.6.79. The A4019 is due to be widened, this may potentially result in increased risk of collision, or longer flight times between roosts and foraging areas as a result of bats using alternative, less direct routes. However, given that there is alread...
	7.6.80. The A4019 is currently largely unlit. Lighting is proposed along both sides of the A4019 from the Gallagher Retail Park (the eastern extent of the Scheme) to Junction 10. Despite new lighting following ILP guidance GN08 Bats and Artificial Lig...
	7.6.81. Taking into consideration the embedded mitigation measures, and in the absence of essential mitigation, the Scheme is assessed as having a major adverse impact on bats during construction as a result of roost loss and temporary loss of foragin...
	Impacts to Dormouse
	7.6.82. Based on the results, it is assumed that dormice are present to the north of the A4019, to the east of the M5. The habitats in this area comprise mostly arable fields. However, hedgerows are present bounding the fields which provide connectivi...
	7.6.83. Approximately 1.84 ha of suitable habitat, comprising hedgerows (0.48 ha) and scrub (1.36 ha), is present within this area which will be removed by the Scheme, which is estimated to support a total of four dormice. There are areas of suitable ...
	7.6.84. Hedgerow, scrub and woodland planting to the north of the A4019 will replace any habitat lost in this area with more, better quality species rich habitat. The new planting will strengthen the linear vegetation features within the Scheme and im...
	7.6.85. The Scheme could temporarily increase habitat fragmentation and severance to the north of the A4019 and the east of the M5, until new hedgerow planting becomes established.
	7.6.86. Vegetation clearance and Scheme construction could result in incidental mortality, injury or disturbance (noise, lighting and visual) to individuals and damage or destruction of nests (e.g., resting or breeding sites) during construction. Nois...
	7.6.87. During operation, given that dormice are already acclimatised to noise in this location, operational impacts from noise are not anticipated. Lighting has been designed sensitively to minimise light spill onto newly created habitats. In particu...
	7.6.88. Taking into consideration the embedded mitigation measures, and in the absence of essential mitigation, the Scheme would result in moderate adverse impacts to dormouse during construction. During operation, there will be no impacts on dormouse.
	Impacts to Otter
	7.6.89. The Scheme will not result in the removal of suitable otter aquatic and terrestrial habitats (including identified resting site features, which monitoring surveys identified to be of low value). The proposed works at M5 Junction 10 and along t...
	7.6.90. However, there is the potential for the Scheme to result in disturbance to commuting, foraging and resting otters during the construction and operational phases, particularly where works are located directly adjacent to suitable otter habitat ...
	7.6.91. The proposed new road will include a clear span structure over the River Chelt, and therefore the River Chelt channel and banks will be retained beneath. The installation of an otter underpass within 50 m to the south of the River Chelt and as...
	7.6.92. Taking into consideration the embedded mitigation measures, and in the absence of essential mitigation, there would be negligible adverse impacts to otters during construction as a result of temporary disturbance. No change is anticipated duri...
	Impacts to Other Priority Mammal Species
	7.6.93. The Scheme will result in temporary removal of vegetation that supports hedgehog, brown hare, polecat and harvest mouse. Although vegetation clearance will be kept to a minimum and will be compensated for with habitat creation, there will be a...
	7.6.94. Habitat creation including grassland, scrub, hedgerow and woodland planting will result in a permanent long-term increase in the total area of suitable habitat available for priority mammal species.
	7.6.95. The Scheme could result in populations becoming fragmented, and collision with vehicles, but these impacts will be minimised through the installation of wildlife crossing features as part of the embedded design.
	7.6.96. Taking into account the embedded mitigation measures, the Scheme would result in negligible adverse impacts to priority mammal species during construction and no change to priority mammal species during operation.
	Impacts to Breeding Birds (excluding barn owl)
	7.6.97. The Scheme will result in temporary loss of foraging and nesting habitat for breeding birds. Although vegetation clearance will be kept to a minimum and will be compensated for with mitigation planting, there will be a short-term loss in habit...
	7.6.98. Once established, habitat creation including hedgerow, scrub and woodland planting and species-rich grassland creation will result in a permanent long-term increase in the total area of suitable foraging and nesting habitat available to birds.
	7.6.99. Construction activities in the vicinity of known Schedule 1 bird sites (surveys have indicated the presence of barn owl and kingfisher) could result in disturbance impacts which could prevent these bird species from using their entire territor...
	7.6.100. There is the potential for noise and visual disturbance to breeding birds during the operational phase of the Scheme, which may deter birds from foraging or nesting close to the Scheme. However, given that the M5 motorway and the A4019 alread...
	7.6.101. Taking into account the embedded mitigation measures, there will be a negligible adverse impact to breeding birds during construction. During operation, there will be no change to the breeding bird population.
	Impacts to Wintering Birds
	7.6.102. The Scheme will result in temporary loss of foraging habitat for wintering birds. Although vegetation clearance will be kept to a minimum and will be compensated for with mitigation planting, there will be a short-term loss in habitat availab...
	7.6.103. Construction activities could result in disturbance impacts which could prevent birds from using certain areas of habitat.
	7.6.104. There is the potential for noise and visual disturbance to birds during the operational phase of the Scheme, which may deter birds from foraging close to the Scheme. However, given that the M5 motorway and the A4019 already exist, birds are a...
	7.6.105. Taking into account the embedded mitigation measures, there will be a negligible adverse impact to wintering birds during construction. During operation, there will be no change to wintering bird populations.
	Impacts to Barn Owl
	7.6.106. No confirmed occupied nest sites have been identified within the survey area, so direct impacts to nesting barn owl are not anticipated. The two ARS are not within the footprint of the works, so do not require removal. Two potential nest site...
	7.6.107. The Scheme will result in the loss of a small area (4.7 ha) of potential foraging habitat for barn owl at the eastern end of the A4019 and at the southern end of the Link Road. However, loss of this foraging resource makes up a very small par...
	7.6.108. There is the possibility of degradation impacts to foraging habitats during the construction and operational phases i.e., via pollution events, although this would be avoided or minimised to a negligible level through the embedded pollution p...
	7.6.109. During operation, there is the potential for mortality from collision with vehicles due to changes in traffic and design of existing roads. Fledging barn owls from home ranges within the survey area are considered to be particularly at risk. ...
	7.6.110. Changes in woodland/hedgerow screening could also increase the risk of collision with vehicles, as low-flight obstructions are provided by continuous screening (such as woodland or hedgerow) above the height of 4 m set back no further than 3 ...
	7.6.111. Given the absence of any occupied nest sites and the absence of impacts to ARSs, considering the small amount of foraging habitat that will be impacted, but taking into account some temporary disturbance which may reduce the available territo...
	Impacts to Reptiles
	7.6.112. The Scheme will result in temporary removal of vegetation suitable for widespread reptile species. Although vegetation clearance will be kept to a minimum and will be compensated for with mitigation planting, there will be a short-term loss i...
	7.6.113. Habitat creation including grassland, scrub, hedgerow and woodland planting will result in a permanent long-term increase in the total area of suitable reptile habitat available. The new planting will strengthen the linear vegetation features...
	7.6.114. The Scheme could result in populations becoming fragmented, and collision with vehicles, but these impacts will be minimised through the installation of wildlife crossing features as part of the embedded design.
	7.6.115. Taking into account the embedded mitigation measures, and in the absence of essential mitigation, the Scheme would result in negligible adverse impacts to populations of common species of reptile during construction and no change during opera...
	Impacts to Great Crested Newt
	7.6.116. No waterbodies  will be lost or directly impacted by the construction works or the operation of the Scheme and the embedded mitigation measures would reduce as far as possible the potential for any indirect impacts as a result of a pollution ...
	7.6.117. Impacts to the metapopulation located approximately 470 m north from the Scheme will be minimal, with only a small amount of grassland habitat located over 450 m from the nearest waterbody temporarily lost. Due to the distance of the nearest ...
	7.6.118. For the metapopulation that is located approximately 100 m south of the Scheme, to the south of the A4019, the Scheme is likely to result in the loss of terrestrial habitat used as foraging and commuting habitat by this population.  Although ...
	7.6.119. Habitat creation, including species-rich grassland, hedgerow, scrub and woodland planting, will result in a permanent long-term increase in the total area of suitable great crested newt terrestrial habitat available.
	7.6.120. There is also there is the potential to incidentally kill or injure great crested newts during construction.
	7.6.121. The Scheme could result in populations becoming fragmented but this will be minimised through the installation of wildlife crossing features as part of the embedded design.
	7.6.122. Taking into account the embedded mitigation measures, and in the absence of essential mitigation, the Scheme would result in moderate adverse impacts to great crested newt during construction and no change to great crested newt populations du...
	Impacts to Common Toad
	7.6.123. The Scheme will result in temporary removal of vegetation that supports common toad. Although vegetation clearance will be kept to a minimum and will be compensated for with mitigation planting, there will be a short-term loss in habitat avai...
	7.6.124. Habitat creation including grassland, scrub, hedgerow and woodland planting will result in a permanent long-term increase in the total area of suitable terrestrial habitat available for common toad.
	7.6.125. The Scheme could result in populations becoming fragmented, and collision with vehicles, but this will be minimised through the installation of wildlife crossing features as part of the embedded design.
	7.6.126. Taking into account the embedded mitigation measures, the Scheme would result in negligible adverse impacts to common toads during construction and no change to common toad during operation.
	Impacts to Aquatic Habitats and Species
	Construction Impacts
	7.6.127. Risk to aquatic habitats and species may arise from in-channel works that include bed and bank alterations, new crossing structures, installation of bank protection, changes in water quantity or quality as a result of construction drainage, g...
	7.6.128. Construction activities, such as excavation and material movements to accommodate new watercourse crossings, in addition to the spillage of fuels or other contaminating liquids may also impact the watercourses and ponds within the combined st...
	7.6.129. As such, impacts arising from pollution and siltation of aquatic habitats as a result of construction activities are considered to be appropriately mitigated for to avoid or prevent adverse effects on aquatic resources.
	Watercourses
	7.6.130. Construction impacts to watercourses and associated species are detailed in Table 7-15. The watercourses listed are shown on Figure 7.12A in Technical Appendix 7.12.
	Standing waterbodies
	7.6.131. No ponds are located under the footprint of the Scheme or within the Order Limits. Taking into account the embedded mitigation, no construction impacts to standing water bodies (ponds) have been identified.
	Operational impacts
	7.6.132. Potential operational impacts on aquatic resources are likely to arise from the operation of the Scheme drainage, resulting in water quality and quantity impacts, if appropriate attenuation and treatment of road run-off is not in place.
	7.6.133. Embedded mitigation has been incorporated into the drainage strategy to allow for management of volumes and quality of any surface water run-off. The drainage strategy consists of six attenuation basins along the M5, A4019 and the West Chelte...
	7.6.134. The drainage design provides sufficient mitigation to ensure any change in water quality as a result of highways runoff will be compliant with Environmental Quality Standards based on the Highways England Water Risk Assessment Tool (HEWRAT).
	Watercourses
	7.6.135. Operational impacts to watercourses and associated species are detailed in Table 7-16.
	Standing waterbodies
	7.6.136. No ponds are located under the footprint of the Scheme or within the Order Limits. Moreover, no existing ponds are incorporated into the drainage strategy and as such are not expected to experience any changes in water quality or quantity. Ta...

	7.7. Essential mitigation measures
	7.7.1. In addition to the embedded measures set out in the previous section, there are additional, essential mitigation measures  which will be implemented to mitigate or offset potential impacts for specific biodiversity resources.  These measures ar...
	7.7.2. The essential mitigation measures are included within the EMP.
	Designated Sites
	7.7.3. To mitigate the potential for disturbance to migratory fish species (European eel, river lamprey, sea/brown trout and Atlantic salmon) associated with the Severn Estuary designated sites (SAC/Ramsar/SSSI) that are potentially using functionally...
	 All haul roads, lay down areas and compounds will be located at least 10 m  from watercourses, except where access is required to specific locations for works to bridges/culverts for example. Site tracking routes will be arranged to avoid watercours...
	 Ten piles would be rotary drilled on each side of the River Chelt. Rotary piling results in less noise and vibration than percussive piling.
	 Soft start up methods will also be employed for plant/machinery being used for works adjacent to watercourses identified as suitable for migratory species at the start of each working day, to ensure sudden disturbance to fish and other wildlife is m...
	 Should any in-channel works be required on the River Chelt and/or where they are required on Ordinary Watercourse that may support migratory fish then works will ensure the following:
	 Only part of the width of the channel should be dewatered. Therefore, continuity of flow and fish passage would be maintained at all times during construction. An ecological watching brief and fish rescue plan will be developed and instigated in con...
	  Prior to any in-channel works or de-watering, measures shall be implemented that act to displace fish from the working area. Measures may include the removal of channel features from the working area that provide cover such as large wood to reduce ...
	 Appropriate screening of any pumping equipment during dewatering activities will be implemented (2 mm screens) to avoid any potential entrainment/mortality of fish during the works.
	 Consider the use of stop nets across the channel upstream of the works to prevent fish from becoming entrained in the working area.
	 It should also be stated that as mobile species (albeit confined to the watercourses), any fish subject to disturbance will have the ability to temporarily move away from the source of the noise. This may temporarily and locally displace fish from f...
	 Where possible, works most likely to cause disturbance to migratory species in the River Chelt (i.e., the construction of the new bridge crossing and installation of bank protection associated with the crossing) should be timed to occur outside of t...
	 Where works during migratory periods is unavoidable, no night-time (taken to be between 30 minutes prior to sunset until 30 minutes following sunrise) vibration work will be undertaken. If night working is essential, minimal and directional lighting...
	Terrestrial Habitats
	7.7.4. 19.20 ha of species rich road verge will be created within the Order Limits, which will more than compensate for the loss of approximately 0.1 ha of lowland meadow priority habitat along the A4019. A Road Verge Compensation Strategy will be des...
	7.7.5. The approach to habitat creation will be to match the species composition and community type of a proportion of newly created species rich grassland habitat to that which will be lost.
	7.7.6. The approach to habitat creation will be refined during detailed design, but seed/green hay will be sourced from an appropriate local donor site.
	7.7.7. These areas of species-rich road verge (once created) will require annual maintenance at an appropriate time of year (late July to end of September) and all arisings must be collected and taken off site. This is in line with Gloucestershire Hig...
	7.7.8. Targets will be set to monitor against, focusing on target species and condition criteria in line with the habitat condition assessment as set out within the Biodiversity Metric 3.0 Technical Supplement . These will be agreed with the relevant ...
	Bats
	7.7.9. Works which would impact on known or assumed bat roosts would be carried out under a Natural England EPS mitigation licence for bats. Natural England is currently reviewing the draft bat licence and, following necessary comment and amendments, ...
	7.7.10. In addition to the embedded mitigation measures described previously (including the habitat creation measures, installation of two compensatory bat roost structures, the Withybridge (A4019) underpass, lighting measures and hop over planting), ...
	 Pre--construction surveys of buildings and trees, particularly for known roosts to be included within the Natural England licence or where access has prevented the completion of surveys.
	 Provision of alternative roost sites in the form of bat boxes and tree features, with a dark corridor maintained around such features. (Birds frequently occupy bat boxes, but this can be reduced by the installation of bird boxes in close proximity t...
	 Localised implementation of sensitive timing and acoustic barriers to reduce disturbance to known roosts where roosts can be maintained.
	 Temporary installation of heras fencing to protect flight lines if key commuting route vegetation is cleared.
	 Demolition of structures or felling of trees with bat roost potential but where the presence of bats has not been confirmed to be completed under a PMW under guidance from an appropriately licenced ECoW.
	7.7.11. All of the bat mitigation measures, including embedded and additional measures, are detailed in Appendix 7.15, the Bat Mitigation Strategy (application document TR010063 - APP 6.15).
	Dormouse
	7.7.12. All clearance of habitat suitable for supporting dormice to the north of the A4019 and east of the M5 will be carried out under a Natural England EPS mitigation licence for dormice. Suitable habitat within the remainder of the Scheme will be c...
	7.7.13. Vegetation clearance will be undertaken using a two-stage approach. The first stage of clearance is between November and March (inclusive) and involves removing suitable woody vegetation to no lower than 300 mm above ground level, to encourage...
	7.7.14. A number of existing hedgerows will be enhanced for dormice. This is presented in the Environmental masterplan (application document TR010063 - APP 2.13), with specific hedgerow numbers shown in Figure 7.2A in Appendix 7.2 (application documen...
	 H199, H199a, H200, H201, 205 and 206 are intensively managed hedgerows. As these hedgerows are being retained and are hedges which are potential natural dispersal routes, dormice would benefit from reducing the management intensity to being cut no m...
	 H48 is a species-rich hedgerow with trees which leads north away from the Scheme Boundary and is linked to retained suitable habitat. However, there are gaps in the hedge totalling approximately 35 m, and therefore the planting of these gaps with a ...
	 H201 is over managed and has gaps totalling approximately 80 m. Therefore, the planting of these gaps with a mixture of valuable species to dormice, such as hazel, pedunculate oak, honeysuckle, bramble, sallow and hawthorn, will increase the suitabi...
	 HT18 is currently a line of poplar sp. trees, with a bramble, elder and hawthorn understorey. This linear feature would be enhanced by planting species of benefit to dormice such as hazel, pedunculate oak, and honeysuckle to create a dense understor...
	7.7.15. Habitat for dormice will also be created. This is presented in the Environmental masterplan (application document TR010063 - APP 2.13), with specific hedgerow numbers shown in Figure 7.2A in Appendix 7.2 (application document TR010063 - APP 6....
	 New hedgerows will be planted parallel to the north of the A4019 and a new hedgerow is proposed from H205 to H207, south to north, perpendicular to the A4019 then east to west, parallel to H206 and connecting with H205. New hedgerows will be planted...
	 New scrub will be planted on the M5 southbound soft estate, north of Junction 10. This will include a mixture of species including hazel, hawthorn, blackthorn, honeysuckle and bramble, all of which are of value to dormice. Planting will take place b...
	 New woodland will be planted on the M5 southbound soft estate, north of Junction 10, and along the A4019 soft estate eastbound near to Junction 10. This will be planted with a mixture of species; field maple, hornbeam, hazel, hawthorn, holly, crab a...
	 Nest boxes will be installed in H48, HT18, H88 and H+WD2 (approximately five in each hedgerow) during the hibernation period when the first stage of the two-stage vegetation clearance is commencing. These will provide immediate resting and nesting o...
	7.7.16. The habitat enhancement and creation of the new hedgerow perpendicular to the A4019 will be undertaken as advance works in November 2024.
	7.7.17. Habitats for dormice will be managed and maintained as described in the following paragraphs.
	7.7.18. Hedgerows will be managed for 10 years following completion of the enhancement works as follows:
	 Hedgerows to be retained and enhanced will be managed less intensively, being trimmed every three years on rotation, with a minimum height of 3 m maintained.
	 Newly planted hedgerows will be cut in an ‘A’ shape to maintain a wide base.
	 Weeding and annual top up of mulch within 0.5 m radius of each whip to 50 mm depth.
	7.7.19. Woodland will be managed for 15 years following completion of planting as follows:
	 Maintain a weed free zone of 0.5 m radius around the base of each plant.
	 Poorly performing or dead specimens will be removed.
	 Annual top up of mulch within 0.5 m radius of each whip to 50 mm depth.
	 Infill planting/gapping up, as appropriate.
	 Annual pruning, appropriate to species.
	7.7.20. Scrub will be managed for 10 years following completion of planting as follows:
	 Maintain a weed free zone of 0.5 m radius around the base of each plant.
	 Poorly performing or dead specimens will be removed.
	 Annual top up of mulch within 0.5 m radius of each whip to 50 mm depth.
	7.7.21. Protective fencing and guards will be checked annually and repaired or replaced as required. This will be undertaken until planting is established, anticipated to be five years. Replacement specimens will be planted as appropriate in early Nov...
	7.7.22. Post-construction monitoring of the dormouse population will be undertaken in accordance with the Method Statement that will form part of the licence application, which will be agreed with Natural England. This will include three nest box moni...
	Badger
	7.7.23. Seven badger setts are located within the Order Limits and will be destroyed as a result of the Scheme as shown on Figure 7.5A in Technical Appendix 7.5 (application document TR010063 – APP 6.15):
	 One main sett (sett 12a) and its associated annexe sett (sett 12b).
	 One subsidiary sett (sett 13a) and two subsidiary setts (sett 6 & sett 6a) that have the capacity to become a main sett.
	 A main sett (sett 7); an outlier sett (7b) that could be linked to setts 6, 6a & 7.
	7.7.24. All of these setts require closing under a Natural England licence. An outlier (sett 7c) will be protected.
	7.7.25. Closure of the two main setts (Sett 7 and Sett 12a) will require compensation by creation of two replacement artificial setts. Closure of five other setts (setts 13a, 12b, 6a, 6 and 7b) that are not main setts do not require artificial sett cr...
	7.7.26. The artificial setts will be located within 100 m of the current setts, where there is access to existing foraging habitat, as shown on Figure 7.5A in Technical Appendix 7.5 (application document TR010063 – APP 6.15. The standard recommendatio...
	7.7.27. Any closure of badger setts must be undertaken in accordance with the timing (usually between 1 July and 30 November, except in exceptional circumstances) and methods specified by the licence for those activities and must be overseen by a suit...
	7.7.28. The proposed process of sett exclusion and closure is as follows, subject to Natural England agreement:
	 Closure will be planned for between 1July to 30 November 2023 (outside of badger breeding season).
	 At least four weeks prior to the start of the exclusion, the area over and across the setts will be strimmed of vegetation, to ensure all the entrances have been located.  All of the entrances will be monitored for evidence of badger activity to con...
	 On receipt of a licence from Natural England, one-way badger gates will be fitted to all entrances showing evidence of use by badgers. Entrances that have been shown to be disused throughout the four weeks prior to the exclusion will be hard stopped.
	 The area around the one-way gates and across all hard-stopped entrances will be proofed with 2.5 mm gauge medium stock netting (C8/80/15) extending to at least 5 m radius around all the sett entrances. The netting will be laid on the ground and tigh...
	 The one-way gates will remain in place for a minimum period of 21 days and will be checked every three days to ensure badgers have not re-entered the sett or breached the netting. The use of the gates will be monitored using small sticks placed in f...
	 Following 21 days with no evidence of badgers entering the setts, the gates will be secured (prevented from opening in either direction) or removed and the entrances hard stopped, under the direction of the licence holder or an accredited agent.
	7.7.29. The setts will then be destroyed to their full extent using a mechanical digger or excavator, under the direction of the named ecologist or an accredited agent, as soon as possible after completion of exclusion. All conditions of the Natural E...
	7.7.30. Badger-proof fencing, combined with wildlife crossing points described in the embedded mitigation section will ensure continued habitat connectivity for badgers and prevent badger access onto the carriageway.
	7.7.31. Given the potential for new setts to be excavated in a short space of time, pre-construction surveys will be undertaken to ensure the current baseline information is kept fully up to date. Pre-construction surveys are proposed in early 2024 (a...
	7.7.32. Site staff and contractors will be given a pre-works toolbox talk by an ECoW prior to works which discusses ecological constraints. As badgers can excavate setts at any time of year, regular checks will be made by the ECoW prior to and during ...
	7.7.33. Any non-licensed works that encroach within 30 m of a sett will be assessed by competent ecologists to ensure disturbance is minimised. Exclusion zones will be marked out around setts to ensure works do not encroach. This will be the case for ...
	Otter
	7.7.34. None of the identified resting sites will be permanently lost as a result of the Scheme. However, there is considered to be the potential for disturbance to otter resting sites where these lie within 250 m of the Scheme. Further monitoring sur...
	7.7.35. In-channel works will be avoided where possible, and potential otter commuting routes within suitable habitats (River Chelt, Leigh Brook, MW4) including existing underpass structures beneath the M5 will remain open and unblocked to avoid forci...
	7.7.36. All haul roads, lay down areas and compounds will be located at least 10 m from watercourses used by otter, except where access is required to specific locations for works to bridges/culverts for example.
	Breeding & Wintering Birds
	7.7.37. In order to avoid destruction of active bird nests, clearance of suitable bird nesting habitat will be undertaken outside of the main bird nesting season (generally March to August inclusive in southern England) as far as possible.  Any cleara...
	7.7.38. In order to prevent disturbance of nesting Schedule 1 bird species (e.g. barn owl and kingfisher), it may be necessary to restrict construction activities in the vicinity of Schedule 1 bird nests while they are active. Pre-construction breedin...
	7.7.39. Bird boxes will be erected to compensate for the loss of territory suitable for priority hole-nesting species. The precise location would be agreed during detailed design, but will include a minimum of ten nest boxes suitable for displaced hol...
	7.7.40. The loss of breeding habitat for non-hole-nesting species, e.g. dunnock, linnet, reed bunting and song thrush, will be mitigated for in the long term by the landscape planting which includes woodland and native species-rich hedgerows with tree...
	7.7.41. In addition, night-time working will be avoided where possible (no work between sunset and sunrise).
	7.7.42. Enhancements for hole-nesting species of birds in the form of additional nest boxes will be provided on retained mature trees, ideally situated at least 50 m from the construction footprint, and preferably prior to the commencement of any work...
	7.7.43. Birds frequently occupy bat boxes, but this can be reduced by the installation of bird boxes in close proximity to bat boxes to reduce competition. Therefore, for each bat box installed, an equivalent number of bird boxes will be installed at ...
	Barn owl
	7.7.44. Where possible, works will be undertaken outside of the core barn owl nesting period (generally March to August inclusive).
	7.7.45. Pre-construction surveys within 48 hours of any work to be undertaken to, or within 150 m of, potential nest sites will be undertaken to confirm that the feature remains unoccupied.
	7.7.46. If an occupied nest site is confirmed within 150 m of the works, an ECoW will provide advice regarding specific mitigation, such as buffer zones or temporary screening to mitigate potential disturbance.
	7.7.47. In order to mitigate for any temporary displacement of barn owl during construction, temporary reduction in screening and a small reduction in the PNS resource, four barn owl boxes will be installed outside of 1.5 km of the Scheme boundary (an...
	Reptiles
	7.7.48. Habitat creation will include the provision of natural refugia / habitat piles within retained and newly created habitat areas. The provision of habitat will be provided in advance of commencement of construction works, during vegetation clear...
	7.7.49. Vegetation clearance will take place under a PMW with guidance from an ECoW, using a two-stage cut to encourage reptiles away from the working area.
	Great Crested Newt
	7.7.50. All clearance of great crested newt habitat will be carried out under the District Level Licensing Scheme for great crested newt, which is run by Naturespace in Gloucestershire.
	7.7.51. This scheme can be used by developers, for a fee, and focuses on landscape scale compensation for great crested newts, reducing on-site mitigation and compensation measures to a certain extent. Nevertheless, measures will be implemented to avo...
	 Immediately prior to works starting on Site, all suitable habitats within the working area will be checked by the ECoW for the presence of great crested newts. Work will not be permitted to start at the site until hand searching of the working areas...
	 Any piles of wood, brash and rubble within the working area will be dismantled by hand and immediately removed from the working area, with the ECoW on-hand to provide advice, in advance of the works and ideally not during the winter hibernating peri...
	 Hand searching will include carefully checking within and underneath any potentially suitable refuges such as leaf piles around logs, tree trunks, bush stems and within coppice stools.
	 Vegetation will be strimmed / cut by the Contractor, with the ECoW on-hand to provide advice, to approximately 150 mm height and all debris removed from the site using hand tools (i.e., rakes and wheel barrows) to prevent use by great crested newts....
	 A further vegetation cut will be carried out following the initial cut to reduce the vegetation to ground level and litter removed as above. Vegetation will be maintained at a height of less than 50 mm throughout the course of the works.
	7.7.52. Unwanted logs from vegetation clearance and stones from ground works will be used to create piles close to existing or newly created ponds. Split logs, dead wood, rocks and bricks, loosely filled with topsoil on gentle slope provide a good ref...
	7.7.53. These mitigation measures will also have benefits for other species of amphibian, such as common toad.
	Himalayan Balsam
	7.7.54. Specific vegetation and soil management measures will be required during construction to prevent the spread of Himalayan balsam and any other INNS present within the Scheme footprint and ensure compliance with the Wildlife and Countryside Act ...
	7.7.55. The seeds of Himalayan balsam can be ejected over 7 m from the parent plant and remain viable for two years.  In addition to the requirements of the WCA, soils containing Himalayan balsam seeds are classified as controlled waste by the Environ...
	7.7.56. A pre-construction INNS survey will be undertaken to enable mapping and demarcation of all stands of INNS within the Scheme footprint and identification of an appropriate control/eradication strategy.  Biosecurity protocols will be followed to...
	Aquatic Habitats & Species
	7.7.57. The assessment has assumed a requirement for a hard engineered bank reinforcement protection (i.e., rip-rap) on the River Chelt under the proposed clear span bridge to manage erosion risks. However, at the detailed design stage, further assess...

	7.8. Residual effects
	7.8.1. Table 7-17 below provides an assessment of the construction and operational impacts and subsequent effects of the Scheme on important biodiversity resources. The assessment takes account of all mitigation measures to be included in the Scheme.
	7.8.2. As outlined in the table above, taking into account the embedded and essential mitigation measures proposed, significant residual effects in relation to biodiversity resources are not anticipated as a result of the Scheme.
	7.8.3. Terrestrial habitats could potentially be subject to residual slight adverse effects during operation of the Scheme as a result of small scale, localised air quality effects. However, significant effects are not anticipated given the small scal...
	7.8.4. Bats could potentially be subject to residual slight adverse effects during construction and operation as a result of loss and disturbance of roosts, temporary loss of foraging habitat and habitat fragmentation. Although the provision of altern...
	7.8.5. Dormice could potentially be subject to residual slight adverse effects during construction. This is due to the time taken for advanced planting and newly created habitat to establish, resulting in a temporary reduction in the total area of hab...
	7.8.6. The River Chelt and other ordinary watercourses could potentially be subject to residual slight adverse effects during construction as a result of some habitat loss. The Leigh Brook could potentially be subject to residual slight adverse effect...

	7.9. Cumulative effects
	7.9.1. Cumulative effects can arise intra-Scheme from interactions between the various topics, and inter-project, where more than one development has the potential to impact on the same resource.
	Intra-Scheme
	7.9.2. The impacts considered in the above sections consider impacts on biodiversity resources in terms of numerous impacts. It is therefore considered that this assessment inherently considers combined effects from these different sources (intra-Sche...
	Inter-Project
	7.9.3. A long list of Reasonably Foreseeable Future Projects (RFFP) has been developed for the Scheme. This was based on a review of all developments known to the planning system in accordance with the methodology and criteria set out in Chapter 4 (ap...
	7.9.4. The RFFP long-list has been screened to identify projects that are considered to have a realistic prospect of interacting with the Scheme from the perspective of Biodiversity. The following projects have been shortlisted:
	Barns at Hayden Lane

	7.9.5. The Hayden Barn applications, located approximately 100 m south of the B4634, are for the conversion of agricultural buildings into one larger residential dwelling. The buildings were within the barn owl survey area for the Scheme, however they...
	A&B Buildings at Pilgrove Farm

	7.9.6. A&B Buildings at Pilgrove Farm, located approximately 480 m east of the Scheme, is an application for conversion of two agricultural buildings into two larger residential dwellings. The two buildings were within the barn owl survey area for the...
	Warners of Cheltenham Blaisdon Way

	7.9.7. Warners of Cheltenham Blaisdon is for the construction of 12 business units. It is located in a built up area on the outskirts of Cheltenham, adjacent to the River Chelt, approximately 1.5 km upstream of the Link Road crossing over the River Ch...
	North west Cheltenham Site B (Elms Park  )

	7.9.8. The North west Cheltenham  (Elms Park) development is located to the east of Uckington stretching to Gallagher retail Park and Swindon Farm. It is an outline application for up to 4,115 new homes and associated employment areas, retail, educati...
	Safeguarded site north-east of Junction 10 Site A

	7.9.9. The safeguarded site north east of Junction 10 is located between the M5 and Uckington. Concept proposals only are currently available, and they include for both high and low density residential areas, employment hubs, a park and ride, sports p...
	7.9.10. The northern extent of the Withybridge (A4019) underpass     proposed as part of the Scheme beneath the A4019 opens into this safeguarded land. Careful consideration has been given to integrating the underpass with this future development, ens...
	West Cheltenham (Golden Valley) Site C

	7.9.11. Site C allocated land at West Cheltenham extends south of the B4634 and stretches between the proposed Link Road junction and Springbank. Again, concept proposals only are currently available, and they include for residential development, spor...
	7.9.12. From a review of available information, these developments and residual effects from this Scheme are considered unlikely to contribute to significant cumulative effects. However, it should be noted that the timescales for the larger developmen...

	7.10. NPS compliance
	7.10.1. Paragraphs 5.22 and 5.23 of NPS NN outline the requirement to ‘ensure that the environmental statement clearly sets out any likely significant effects on internationally, nationally and locally designated sites of ecological or geological cons...
	7.10.2. Paragraph 5.27 discusses international sites, stating that these are the most important sites for biodiversity, and are provided statutory protection under the Habitats Regulations. International sites within the study area are considered with...
	7.10.3. Paragraph 5.28 discusses SSSIs as requiring a high degree of protection. Paragraph 5.29 goes on to state that ‘where a proposed development is likely to have an adverse effect on a SSSI, development consent should not normally be granted. Wher...
	7.10.4. Paragraph 4.23 sets out that any application should be accompanied by sufficient information to enable examining authority to undertake an appropriate assessment under the Habitats Regulations. A separate HRA has been produced (Technical Appen...

	7.11. Assumptions and limitations
	7.11.1. Feature-specific limitations are included in the relevant Technical Appendix reports Appendices 7.1 to 7.18 (application document TR010063 – APP 6.15)). General limitations are included here.
	7.11.2. GCER do not hold exhaustive records of all the species that occur within a given area.  Therefore, the absence of records for a particular species does not demonstrate that the species is absent. Similarly, the Woodland Trust’s Ancient Tree in...
	7.11.3. Ecological surveys are limited by factors which affect the presence of plants and animals such as the time of year, migration patterns and behaviour. The ecological surveys undertaken to-date have not therefore produced a complete list of plan...
	7.11.4. Full access to the study area was not available for the field surveys, due to landowners refusing access. In these areas, the assessment has relied on desk study data, survey data from adjacent land parcels where available and professional jud...

	7.12. Chapter summary
	7.12.1. Ecological baseline data associated with the Scheme has been gathered. and information from desk study and field surveys has been used to identify and evaluate biodiversity resources to undertake an assessment of potential impacts for the Sche...
	7.12.2. The following important biodiversity resources have been identified:
	 Wye Valley and the Forest of Dean Bat Sites SAC.
	 Cotswold Beechwoods SAC.
	 Walmore Common SPA/Ramsar.
	 Severn Estuary SAC/SPA/Ramsar.
	 Coombe Hill Canal SSSI.
	 Non-statutory designated nature conservation sites.
	 Terrestrial habitat – veteran trees.
	 Terrestrial habitat - Broadleaved semi-natural woodland/lowland mixed deciduous woodland priority habitat .
	 Terrestrial habitat - traditional orchards at Millhouse Farm and Hayden Hill Fruit Farm.
	 Terrestrial habitat – Moat Lane habitat complex.
	 Terrestrial habitat – Old Gloucester Road habitat complex.
	 Terrestrial habitat – unimproved neutral grassland/lowland meadow priority habitat.
	 Terrestrial habitat – Stanboro Lane orchard habitat complex and potential noble chafer population.
	 Terrestrial habitat – Hedgerows priority habitat.
	 Terrestrial habitat – A4019 habitat complex.
	 Terrestrial habitat – M5 Junction 10 and motorway embankments habitat complex.
	 Bats.
	 Dormouse.
	 Otter.
	 Other priority mammals.
	 Wintering and breeding birds (excluding barn owl).
	 Barn owl.
	 Reptiles.
	 Great crested newt.
	 Common toad.
	 Terrestrial invertebrates.
	 River Chelt.
	 Leigh Brook.
	 Other Ordinary Watercourses.
	 Standing waterbodies.
	7.12.3. Badgers, other terrestrial habitats and INNS are considered to be of less than local value and as such are not considered to be important biodiversity resources. Although they are not included in the impact assessment, appropriate mitigation i...
	7.12.4. No impacts are anticipated on Wye Valley and Forest of Dean Bat Sites SAC, Walmore Common SPA/Ramsar, Cotswold Beechwoods SAC, Severn Estuary SPA, Coombe Hill Canal SSSI, non-statutory designated nature conservation sites, veteran trees, broad...
	7.12.5. Numerous potential impacts have been identified and a range of measures have been identified to avoid, mitigate and compensate for the effects of these impacts. These include design specifications and construction management requirements.
	7.12.6. Taking into account the embedded and essential mitigation measures proposed, significant residual effects in relation to biodiversity resources are not anticipated as a result of the Scheme. Significant cumulative effects with other Schemes ca...
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