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1 INTRODUCTION 

1.1.1 The purpose of this report is to present to the Examination updated environmental 
information that is relevant to the Scheme. It also provides an update on on-going 
discussions related to provision of additional environmental information, as follows: 

• Chapter 2 identifies new County Wildlife Sites that were designated after the 
DCO application was submitted. The Applicant assesses the new sites, and 
presents how the Scheme will support these new designations. 

• Chapter 3 provides a review of cumulative risks to a bat colony known to be 
present at the Roar!!! Dinosaur Adventure Park, in Moreton-on-the-Hill due 
to the overlapping Core Sustenance Zone for Barbestelle bats (Barbastellus 
barbastella) and proposed extension to the Roar!!! Dinosaur Adventure Park. 

• Chapter 4 presents the approach and methodology undertaken in the 
assessment of population and human health and presents information 
regarding countryside stewardship status which was erroneously omitted 
from ES Chapter 12 (APP-051) at the time of issue.   

• Chapter 5 provides a summary of the additional work undertaken to address 
the additional matters raised by the Environment Agency and Norfolk County 
Council (as Lead Local Flood Authority) with regards to flood risk and the 
potential implications for the conclusions in the ES Chapter 13 (APP-052).  
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2 BIODIVERSITY – NEW COUNTY WILDLIFE SITES 

2.1 Introduction 

2.1.1 This chapter assesses the following new ecological information. The new 
information was obtained during the Examination period. It is good practice to 
undertake an updated historic records search to inform the detailed design 
development and this updated was carried out in August 2021. The new information 
obtained comprises: 

• Updated biological records data from Norfolk Biodiversity Information Service 
(NBIS); and 

• Newly designated County Wildlife Sites from July 2021. 

2.1.2 No changes are proposed to ES Chapter 8 Biodiversity (APP-047) as the new 
information relates to changes post the DCO application submission in March 2021. 
It follows that ES Chapter 8 Biodiversity remains correct as at the submission of the 
DCO application.  

2.1.3 The approach and methodology of the assessment herein follows that described in 
detail in section 8.4 of the ES Chapter 8 (APP-047).  Clarifications provided are a 
result of further consultation carried out to date as part of the DCO process, 
including responding to relevant representations and the Examining Authority's 
questions. 

2.1.4 The ecological competent expert for this update is Alanna Cooper, Technical 
Director (Ecology) at Sweco.  She has over 15 years’ experience in UK ecological 
and environmental consultancy including detailed habitat, botanical, protected 
species surveys and ecological impact assessments, is a Chartered 
Environmentalist (CEnv) and Chartered Scientist (CEnv).  Ms Cooper is therefore 
deemed to be a competent expert. 

2.2 Additional Assessment of Effects Following New Historic Data  

 Baseline conditions: new species records data 

2.2.1 Section 8.4.23 of ES Chapter 8 Biodiversity (APP-047) details that the NBIS were 
consulted for records of protected and notable species in 2017.  

2.2.2 NBIS were consulted in 2021 to obtain updated ecological records of notable 
species to compare with the records previously obtained. This was to inform the 
detailed design development stage.  

2.2.3 The 2021 records, when compared to 2017 records, show that there has been no 
change in notable species records within 2km from the DCO boundary. Therefore, 
no updates to notable species as stated within ES Chapter 8 Biodiversity (APP-047) 
is required. 

 Baseline conditions: newly designated County Wildlife Sites 
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2.2.4 Section 8.4.23 of ES Chapter 8 Biodiversity (APP-047) details that the NBIS were 
consulted in both 2017 and 2020 for records of designated sites.  

2.2.5 21 non-statutory designated County Wildlife Sites (CWS) were identified within 2km 
of the DCO boundary as set out at section 8.7.8 of ES Chapter 8. The sites of county 
importance are listed and detailed in Table 8.5 of ES Chapter 8.  

2.2.6 In 2021, the NBIS was reconsulted, and a further 20 CWS were identified. Appendix 
A of this report presents an updated Table 8.5 which incorporates the NBIS 2021 
records that identified 41 CWS.  

2.2.7 The table in Appendix A lists all the CWSs within 2km of the DCO boundary based 
on the 2021 NBIS records. The table highlights which of the 41 CWSs were listed 
in the 2017 records and which ones are newly listed in 2021.  It is understood that 
the last update of CWSs was in July 2021, which explains the increase in the new 
record search.  Appendix A also contains figures showing the locations of all CWSs 
within 2km of the DCO boundary.  

2.2.8 The extent of these CWSs and the effects of the Scheme on them, including area 
within the DCO boundary, are described in Table 3-1 below.  The full description of 
the designated sites is included as Appendix B. 

2.2.9 The following four CWSs are immediately adjacent to the DCO boundary, with a 
slight overlap in each case likely due to mapping accuracy differences (between 
CAD and GIS). Old Covert, Wood Lane, CWS was assessed in ES Chapter 8 
Biodiversity (APP-047), but the other three are new designation records obtained in 
2021: 

• Old Covert, Wood Lane 

• Church Meadow, Alder Carr, Three Corner Thicket and Nursery Plantation 

• Long Dell and Westlodge Hills 

• Church Hill Common. 

2.2.10 ES Chapter 8 only identified a risk of potential indirect impacts upon all CWSs, from 
pollution of habitat from air quality and surface water runoff, water level changes, 
sedimentation and accidental spillages. However, ES Chapter 8’s Table 8-14 
concluded that following implementation of committed mitigation there would be a 
Neutral residual effect on all 16 county wildlife sites and the one proposed CWS.   

2.2.11 Direct impacts on these sites will be avoided though management of the 
construction work area to keep outside the CWSs and application of good 
construction practices to avoid indirect effects (e.g. pollution runoff and root 
protection zones). These commitments would be delivered through Table 3.1 
(Record of Environmental Actions and Commitments) in the Environmental 
Management Plan (APP-143), which is secured under Requirement 4 of the draft 
Development Consent Order (dDCO) (REP5-005). 
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2.2.12 The following three CWSs lie partly within the DCO boundary and their baseline 
conditions and a summary of the proposed Scheme works within the CWS is 
provided in Table 3-1, below; Appendix B contains a full description of the CWS 
features.  

• Fen West of East Tuddenham 

• River Tud at Easton and Honingham 

• Brook House Marshes. 

2.2.13 Effects upon and proposed mitigation for the River Tud have been assessed in the 
ES, while Fen West of East Tuddenham and Brook House Marshes are newly 
designated CWSs in 2021 so were not assessed in the original ES. 
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Table 3.1 CWSs within DCO Boundary 

County Wildlife Site 
Total 
Area (m2) 

Area Within DCO 
Boundary (m2) 

Description of Baseline information for Area of CWS within the DCO Boundary and the Proposed 
Works for this Area 

River Tud at Easton 
and Honingham 

31522 3358 Baseline conditions 
 
This CWS includes a stretch of the River Tud within the site boundary.  The condition of the river varies 
along this stretch and effects upon the River Tud, along with proposed mitigation measures, have been 
assessed in ES Chapter 8 Biodiversity (APP-047) and ES Chapter 13 Road Drainage and the Water 
Environment (APP-052). As part of on-going work to support discussions with the Environment Agency to 
inform the detailed design of the Scheme and future Environmental Permit application for works within, 
adjacent or over the River Tud, a river metric condition survey was carried out in October to December 
2021.   
 
The citation for the CWS indicates the river is a chalk stream with species-rich aquatic, marginal and 
emergent riverine flora, and although modified in some places has the presence of natural physical features.  
The River Tud is also notable for the presence of otter (Lutra lutra) and water vole (Arvicola amphibius).   
 
The River Tud corridor aquatic survey (APP-099) and white-clawed crayfish (WCC) (Austropotamobius 
pallipes) survey report (APP-100) indicate both WCC and signal crayfish (Pacifastacus leniusculus) (an 
invasive non-native species that displaces the native WCC) are both present in the river.  The river is also 
notable for its population of bullhead (Cottus gobio) fish.  The aquatic invertebrate survey report notes all 
other invertebrates noted at the three sample locations along the river Tud were common or very common, 
and the invertebrate assemblage indicate that water quality is of very good to excellent quality.  
 
A site visit carried out on 13 October 2021 by Alanna Cooper included a walkover of the area of the 
proposed new River Tud Crossing, accessed from the northern river bank. This area was surveyed as unit L 
(north bank of river Tud) and unit RYW (south bank of River Tud) in the botanical survey report (APP-096).  
The description of the northern area of the site in the botanical survey report is the same as what was 
encountered during the update 2021 site walkover. This is semi-improved unmanaged grassland with widely 
spaced planted cricket-bat willows (Salix alba var. caerulea). The grassland in this area is dominated by tall 
herbs including common nettle (Urtica dioica), great horsetail (Equisetum telmateia) broadleaved dock 
(Rumex obtusifolius) and the invasive Himalayan balsam (Impatiens glandulifera).  The banks of the river 
are mainly open with tall emergent vegetation including lesser pond sedge (Carex acutiformis) reed canary-
grass (Phalaris arundinacea) and Himalayan balsam.  Some mature willow (Salix sp.) and ash (Fraxinus 
excelsior) trees are scattered along its banks in this area.  Some submerged aquatic vegetation was noted 
and the riverbed was gravel in this location.  The river water was observed to be clear and mesotrophic. 
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County Wildlife Site 
Total 
Area (m2) 

Area Within DCO 
Boundary (m2) 

Description of Baseline information for Area of CWS within the DCO Boundary and the Proposed 
Works for this Area 

 
The description in the botanical report of unit RYW south of the River Tud indicates this is a neutral 
grassland that is dry in places and marshy in places, and has basically remained unchanged since 1946.  It 
notes unbranched bur-reed (Sparganium emersum) in the river, which is a scarce species locally and 
indicative of good plant diversity in the river. 
 
Proposed works 
 
No development works are proposed for the area of this CWS within the DCO boundary apart from the 
location of the new River Tud crossing.  This will involve construction of a new bridge for the dual 
carriageway over an approximate stretch of 30m of the river. As discussed in Section 6.6 of the Scheme 
Design Report, Rev.1 (AS-008), paragraph 6.6.5 states: “The preferred design of the River Tud Crossing 
was developed through an iterative review of options between the design team, environmental specialists, 
the contractor and the Environment Agency. The aim was to achieve a design that balanced consent 
requirements, technical design challenges, buildability, cost, landscape integration, flood management and 
ecological considerations. For example, recognising the presence of water voles (a protected species) and 
the need to retain natural riverbanks, the design worked around a principle of no works within a 5m distance 
from the top of the riverbanks.” 
 
This approach would keep the banks of the river intact.  Some habitat manipulation in the area of the 
proposed crossing point to prevent water vole from colonizing the area during construction is also proposed; 
this will include displacing/trapping water voles out of the area that may be affected.  Mesh fencing will be 
erected in the area of the river where the water voles have been moved from during the duration of the 
works there. It will be removed as soon as works have finished in the area.    
 
As noted above, effects upon the River Tud and identification of proposed mitigation measures were 
considered in ES Chapter 8 Biodiversity (APP-047) and ES Chapter 13 Road Drainage and the Water 
Environment (APP-052). The mitigation measures would be delivered through the Environmental 
Management Plan (APP-143) and the relevant planning authority, local highway authority, lead local flood 
authority and the Environment Agency are all consultees on the development of the 2nd Iteration prior to 
issue to the Secretary of State for approval under Requirement 4 of the draft Development Consent Order 
(dDCO) (REP5-005).   An Environmental Permit for works within the River Tud will also be required from the 
Environment Agency prior to commencing construction and will cover the final design and construction 
methodology for the River Tud Crossing. 
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County Wildlife Site 
Total 
Area (m2) 

Area Within DCO 
Boundary (m2) 

Description of Baseline information for Area of CWS within the DCO Boundary and the Proposed 
Works for this Area 

Brook House 
Marshes 

61712 11537 Baseline conditions 
 
The area of this CWS within the DCO boundary is shown as semi-improved grassland with an area of small 
semi-circular area of marshy grassland adjacent to the River Tud on the phase 1 habitat survey map (APP-
071, ES Figure 8.3 sheet 3 of 3).  Review of current web-based aerial photographs indicate the grassland in 
the area within the DCO boundary is improved or semi-improved, with clear machine lines visible from 
recent management.   
 
The citation for the CWS indicates that the grassland fields are species-poor and the site is designated a 
CWS for its ditches and wetland plants associated with the ditches and the River Tud.  No such ditches are 
included in the area of the CWS within the DCO boundary. 
 
A site visit carried out on 13 October 2021 by Alanna Cooper included viewing the fields and segment of the 
River Tud within the DCO boundary from Taverham Road.  The grassland was noted to be mesic in most 
areas with a small area of rush dominated vegetation in the centre of the site.  Although species diversity 
could not be accurately assessed from the road, the character of the grassland of being dominated by 
coarse grasses with very little herbs noticeable indicate the sward is generally species-poor, and likely to be 
a grass dominated Arrhenatherum grassland in mesic areas transitioning to Holcus/Juncus grassland in 
wetter areas.  At the time of the survey approximately 20 cattle were grazing in the southern field.  The 
section of the River Tud viewed from the road was observed to be turbid and mesotrophic to eutrophic in 
this location, with no visible submerged vegetation, and shrubby bankside vegetation.  Common nettle and 
Himalayan balsam were noted to be frequent along the banks of the river. 
 
Proposed works 
 
A drainage basin is proposed to be constructed in this area, as shown as Work No. 41 on Sheet 14 of the 
Works Plans, Rev.1 (REP3-003).  An update to this plan and Schedule 1 of the dDCO (REP5-005) has 
been submitted at Deadline 6 changing this dry drainage basin to a wetland drainage basin; similar to the 
wetland drainage basins for Works No.s 15 and 36 on Sheets 7 and 12 of the Works Plans, Rev.1 (REP3-
003) and in Schedule 1 of the dDCO (REP5-005).  The final layout design of the wetland area would be 
developed in consultation with the relevant planning authority, lead local flood authority and the 
Environment Agency as part of the final detailed design layout for the pond under dDCO Requirements 2 
‘Detailed Design’, 5 ‘Landscaping’ and 8 ‘Surface and foul water drainage’.  There is significant opportunity 
to design this wetland to increase the abundance of the wetland plants the CWS is designated for, with 
considerate planting and future management.   
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County Wildlife Site 
Total 
Area (m2) 

Area Within DCO 
Boundary (m2) 

Description of Baseline information for Area of CWS within the DCO Boundary and the Proposed 
Works for this Area 

Fen West of East 
Tuddenham 

57695 3187 Baseline conditions 
 
The area of this CWS within the DCO boundary is shown as semi-improved grassland with wet ditches on 
the phase 1 habitat survey map (APP-071, ES Figure 8.3 sheet 2 of 3).  Review of current web-based aerial 
photographs indicate the grassland in the area within the DCO boundary is more improved than the 
grassland elsewhere within the CWS and has scattered trees and scattered scrub within it.  The area shown 
is likely to be drier and more managed than other areas of the CWS outside the DCO boundary.  Ditches 
within the CWS in this location are visible and shown to be more or less straight. 
 
Proposed works 
 
Temporary impacts associated with constructing a buried surface water pipeline in this area are required to 
a new outfall to the River Tud.  This will require removal of habitat along the length of the pipeline followed 
by landscaping to restore the habitats after the buried pipeline is constructed.  There is opportunity to 
incorporate planting to enhance the habitat in the area in the long-term.   
 
It is proposed to use part of this area for water vole mitigation, so there may be temporary disturbance to 
habitats when carrying out enhancement of the area for water voles.  All activities will be carried out in 
accordance with a mitigation method statement for water voles under a licence approved by Natural 
England. 
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Potential impacts   

2.2.14 This section presents a more detailed analysis of the potential impacts on the new 
CWSs identified in the 2021 records update. 

Construction 

2.2.15 The potential impact pathways which may arise during the construction phase 
include: 

• Site clearance and the land take of habitats 

• Creation of barriers along habitats decreasing site connectivity and increasing 
fragmentation 

• Physical damage to on site vegetation from smothering via soil piles  

• The damage to root systems 

• Changes to soil chemistry 

• Increase surface water run off changing hydrological quality through 
sedimentation 

• Damage of watercourses and habitats through accidental spillages of 
pollutants (chemical) 

• The change in natural on-site hydrological flow 

• Increased atmospheric and light pollution during construction  

• Spreading of invasive species and disease through the movement of plant.  

2.2.16 The predicted levels of construction impacts for the Scheme prior to mitigation are 
presented in Table 3-2. 

Table 3-2 Predicted construction impacts on County Wildlife Sites prior to mitigation 

County Wildlife Site 
Resource 
importance 

Description of impact 
Level of 
impact 

River Tud at Easton and 
Honingham 

County 

Direct temporary impacts from required habitat 
clearance to access areas required for water vole 
mitigation along riverbanks, and general construction 
of the new river crossing bridge, including lighting 
impacts.  Possible spreading of non-native invasive 
species through construction activity. 

Potential of indirect impact from pollution of habitat 
from air quality and surface water runoff, water level 
changes, sedimentation and accidental spillages. 

Moderate 
adverse 

Brook House Marshes County 

Direct permanent loss of grassland required to 
construct new wetland basin.  Possible spreading of 
non-native invasive species through construction 
activity. 

Moderate 
adverse 
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County Wildlife Site 
Resource 
importance 

Description of impact 
Level of 
impact 

Potential of indirect impact from pollution of habitat 
from air quality and surface water runoff, water level 
changes, sedimentation and accidental spillages. 

Fen West of East Tuddenham 
County Wildlife Site 

County 

Direct temporary impacts from required habitat 
clearance to access areas required for buried 
pipeline and water vole mitigation.  Temporary loss 
of grassland / scrub mosaic habitat that may result in 
loss of botanical composition.  Possible spreading of 
non-native invasive species through translocation 
activity. 

Potential of indirect impact from pollution of habitat 
from air quality and surface water runoff, water level 
changes, sedimentation and accidental spillages. 

Moderate 
adverse 

New CWSs that share a 
boundary with the DCO 
boundary for the Scheme:  
Church Meadow, Alder Carr, 
Three Corner Thicket and 
Nursery Plantation CWS, Long 
Dell and Westlodge Hills CWS 
and Church Hill Common CWS 

County 

Potential of direct loss of habitat along boundary 
shared with the development site should construction 
restrictions not be sufficient to limit compaction of 
root zones of boundary vegetation.  Possible 
spreading of non-native invasive species through 
construction activity. 

Potential of indirect impact from pollution of habitat 
from air quality and surface water runoff, water level 
changes, sedimentation and accidental spillages. 

Moderate 
adverse 

All other new CWSs within 2km 
but outside the DCO boundary  

County 

Potential of indirect impacts upon all CWSs from 
pollution of habitat from air quality and surface water 
runoff, water level changes, sedimentation and 
accidental spillages. 

Moderate 
adverse 

Operation  

2.2.17 The potential impact pathways which may arise during the operational phase 
include: 

• Increased air quality effects upon biodiversity resources due to increase in use 
of the road by vehicles 

• Barrier effect of new road caused by increased width 

• Disturbance of breeding species and their resting places due to light spill 

• Mortality of local flora and fauna due to pollution events and spills 

• Flood events or drying out of water and wetland habitats 

2.2.18 The predicted levels of operational impacts prior to mitigation for the Scheme are 
presented in Table 3-3. 

Table 3-3 Predicted operational impacts on County Wildlife Sites prior to mitigation 
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County Wildlife Sites  
Resource 
importance 

Description of impact 
Level of 
impact 

River Tud at Easton and Honingham County 

Direct permanent impacts from shading 
of new bridge over crossing point. 

Direct impacts resulting from light spill. 

Indirect impacts during operation from 
surface water run-off, sedimentation, 
water level changes, air pollution 
gradually degrading habitats. 

Major 
adverse 

Brook House Marshes County 

Direct permanent impacts from loss of 
grassland habitat to make way for new 
wetland drainage basin. 

Direct impacts resulting from light spill. 

Indirect impacts during operation from 
surface water run-off, sedimentation, 
water level changes, air pollution 
gradually degrading habitats. 

Major 
adverse 

Fen West of East Tuddenham County 
Wildlife Site 

County 

No direct impacts. 

Indirect impacts during operation from 
surface water run-off, sedimentation, 
water level changes, air pollution 
gradually degrading habitats. 

Major 
adverse 

New CWSs that share a boundary with 
the DCO boundary for the Scheme:  
Church Meadow, Alder Carr, Three 
Corner Thicket and Nursery Plantation 
CWS, Long Dell and Westlodge Hills CWS 
and Church Hill Common CWS 

County 

Direct impacts resulting from light spill. 

Indirect impacts during operation from 
surface water run-off, sedimentation, 
water level changes, air pollution 
gradually degrading habitats. 

Major 
adverse 

All other new CWSs within 2km but 
outside the DCO boundary  

County 

No direct impacts. 

Indirect impacts during operation from 
surface water run-off, sedimentation, 
water level changes, air pollution 
gradually degrading habitats. 

Major 
adverse 

Design, mitigation and enhancement features 

2.2.19 This section presents an overview of mitigation measures proposed for the new 
CWSs in response to the impacts identified in Table 3-2 and 3-3 above. The purpose 
of these measures is to avoid or reduce the ecological effects associated with the 
construction and operation of the Scheme and maximise benefits. These measures 
take into account the latest standards, best practice, legislation and guidance 
documents including DMRB LA 108 Biodiversity, CIEEM, CIRIA and Natural 
England guidance. 
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2.2.20 Guidance on best practice in relation to pollution prevention and water management 
is set out in Construction Industry Research and Information Association (CIRIA) 
Guidelines ((Soubry (2001)1, Murnane et al. (2006)2, Charles and Edwards (2015)3), 
and the Environment Agency’s approach to groundwater protection (Environment 
Agency, 2017)4 and groundwater protection guides (Environment Agency, 2017)5, 
as required under the Water Framework Directive. 

2.2.21 The Scheme design has been developed to maximise opportunities for biodiversity. 
The mitigation design is presented in the Environmental Masterplan, Rev.2 (REP3-
016), which has been updated at Deadline 6 to reflect changing the dry drainage 
basin to a wetland area within Brook House Marsh CWS.  The final landscaping 
design will also be developed in consultation with the relevant planning authority 
prior to approval by the Secretary of State under dDCO Requirement 5 
'Landscaping’ (REP3-011). This will also be supported by a detailed Landscape and 
Ecology Management Plan (LEMP) that will describe the proposed management 
and monitoring (including scope and durations) of the landscape and ecological 
mitigation and compensation features of the Scheme, including newly created or 
enhanced habitats. The LEMP forms Appendix B.5 of the Environmental 
Management Plan (APP-143) and will be approved by the Secretary of State 
through dDCO Requirement 4 (REP5-005), following consultation by the Applicant 
with the relevant planning authority, local highway authority, lead local flood 
authority and the Environment Agency. 

2.2.22 In addition, all other mitigation will be detailed and implemented as part of Table 3.1 
‘Record of environmental actions and commitments’ (REAC) in the Environmental 
Management Plan (EMP) (APP-143). An updated EMP will be issued at Deadline 7 
to reflect any additional actions described below. 

2.2.23 Mitigation measures employed to reduce the impact of the Scheme on the new 
County Wildlife Sites have been categorised using a hierarchical system as follows 
and are detailed in Table 3-4 and 3-5 below. 

  

 
1 Soubry, M. (2001) Bridge Detailing Guide. CIRIA C543 
2 Murnane, E., Heap, A. and Swain, A. (2006) Control of water pollution from linear construction projects. Technical 
guidance. CIRIA C648 
3 Charles, P. and Edwards, P. (2015) Environmental good practice on site guide (Fourth Edition). CIRIA C741 
4 Environment Agency. (2017 a). Groundwater protection technical guidance. [online] Available at: 
https://www.gov.uk/government/publications/groundwater-protection-technical-guidance  
5 Environment Agency. (2017). Protect groundwater and prevent groundwater pollution. [online] Available at:  
https://www.gov.uk/government/publications/protect-groundwater-and-prevent-groundwater-pollution 
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Table 3-4 Ecological design and mitigation measures during construction 

Biodiversity resources 
Description of impact 
(Construction) 

Mitigation 

All CWSs (41 sites) 

Potential of indirect impacts 
upon all CWSs from pollution 
of habitat from air quality and 
surface water runoff, water 
level changes, sedimentation 
and accidental spillages. 

Pollution during construction will be mitigated by 
using best practice methods for pollution prevention 
and water management; see Actions RD1 to RD10 in 
the EMP (APP-143).  All pollution events will be 
managed though best practice guidance and 
continued monitored throughout construction as part 
of the water drainage strategy and dust management 
plan within the EMP (APP-143). 

Impacts of flood risk will be managed by the 
implementation of a construction-phase drainage 
system.  

The installation of outfalls into the River Tud will have 
in-river sediment controls to reduce sedimentation.  

Monitoring during construction will also be 
implemented and will be outlined within the Outline 
Water Monitoring and Management Plan (REP3-
027), which will be updated to form Annex B.7 in the 
EMP (APP-143).   

Although it was concluded that there would be no 
significant effects from dust during construction, best 
practice mitigation measures will be included in the 
EMP (APP-143) as part of the Annex B dust 
management plan which includes ongoing monitoring 
(Chapter 5: Air Quality) (APP-044). 

River Tud at Easton and 
Honingham 

Direct temporary impacts 
from required habitat 
clearance to access areas 
required for water vole 
mitigation along riverbanks, 
and general construction of 
the new river crossing bridge, 
including lighting impacts.  
Possible spreading of non-
native invasive species 
through construction activity. 

 

Direct permanent loss of 
riparian and aquatic habitat 
following vegetation 
clearance and throughout 
construction of bridge for the 
crossing. 

Night lighting during construction will be directed 
away from sensitive biodiversity resources, as per 
Actions G2 and BD4 in the EMP (APP-143), and 
should not affect sensitive species. 

Implementation of an invasive non-native species 
biosecurity protocol included in Annex B of the EMP 
(APP-143). 

 

 

 

 

Reduction of as much permanent habitat loss as 
possible has been embedded in the design and the 
temporary impact extent will be minimise during 
construction.  

 

Brook House Marshes 

Direct permanent loss of 
grassland required to 
construct new wetland basin.  
Possible spreading of non-
native invasive species 
through construction activity. 

Reduction of as much permanent habitat loss as 
possible has been embedded in the design and the 
temporary impact extent will be minimise during 
construction. Compensation of loss of grassland will 
be habitats that will be like for like or better and 
demonstrably good for biodiversity.  Aim of planting 
strategy for the area will be to increase coverage and 
extent of wetland plants that are found in the ditches 
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Biodiversity resources 
Description of impact 
(Construction) 

Mitigation 

in the site that have led to the site being designated 
as a CWS. 

No topsoil will be imported into the site for the 
construction of the basin.  Landscaping materials will 
be obtained from site-won materials within the 
bounds of the CWS, to increase the likelihood of 
species of local provenance flourishing. 

Implementation of an invasive non-native species 
biosecurity protocol included in Annex B of the EMP 
(APP-143). 

Fen West of East Tuddenham 
County Wildlife Site 

Direct temporary impacts 
from required habitat 
clearance to access areas 
required for water vole 
mitigation.  Temporary loss of 
grassland / scrub mosaic 
habitat that may result in loss 
of botanical composition.   

Possible spreading of non-
native invasive species 
through translocation activity. 

Sensitive work in this area will ensure sensitive 
habitats are retained and work will focus on 
improvement of habitat.  Any small area of grassland 
habitats lost will be compensated for by restoration of 
existing habitats and creation of habitats that will be 
like for like or better and good for biodiversity.   Aim 
of planting strategy for the area will be to increase 
coverage and extent of wetland plants that are found 
in other more biodiverse areas of the site that have 
led to the site being designated at CWS. 

Implementation of an invasive non-native species 
biosecurity protocol included in Annex B of the EMP 
(APP-143). 

CWSs that share a boundary 
with the construction area for 
the Scheme:  Old Covert, 
Wood Lane CWS, Church 
Meadow, Alder Carr, Three 
Corner Thicket and Nursery 
Plantation CWS, Long Dell 
and Westlodge Hills CWS and 
Church Hill Common CWS 

Potential of direct loss of 
habitat along boundary 
shared with the development 
site should construction 
restrictions not be sufficient 
to limit compaction of root 
zones of boundary 
vegetation. 

Possible spreading of non-
native invasive species 
through construction activity. 

Impacts on CWSs that share a boundary with the 
DCO will be avoided in the proposed development, 
with mitigation measures to manage indirect risks 
managed through the EMP (APP-143), secured 
through Requirement 4 under the dDCO (REP5-
005). 

Implementation of an invasive non-native species 
biosecurity protocol included in Annex B of the EMP 
(APP-143). 
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Table 3-5 Ecological design and mitigation measures during operation 

Biodiversity resources 
Description of impact 
(Construction) 

Mitigation 

River Tud at Easton and 
Honingham 

Direct permanent impacts on 
habitats (including loss and 
gradual degradation) from 
shading of new bridge over 
crossing point. 

Direct impacts resulting from 
light spill. 

Reduction of as much permanent habitat loss as 
possible has been embedded in the design. New 
planting will aim to vegetate the area in a natural way 
considering the change in environment that will result 
from construction of the bridge. 

Implementing the mitigation and enhancement 
recommendations for the River Tud to be agreed 
with the Environment Agency under the 
Environmental Permit application and informed by 
the river condition survey carried out in October to 
December 2021. 

Lighting will be designed with backlight shields and 
LED bulbs, directional, and positioned 
sympathetically, as per Actions G2 and BD4 in the 
EMP (APP-143), to minimise light spill and 
disturbance for sensitive biodiversity resources 
including notable habitats.  

Brook House Marshes 

Direct permanent impacts 
from loss of grassland habitat 
to make way for new wetland 
drainage basin. 

Direct impacts resulting from 
light spill. 

Reduction of as much permanent habitat loss as 
possible has been embedded in the design. 
Compensation of loss of grassland will be habitats 
that will be like for like or better and demonstrably 
good for biodiversity.  Aim of planting strategy for the 
area will be to increase coverage and extent of 
wetland plants that are found in the ditches in the site 
that have led to the site being designated at CWS, 
and management of the created wetland and 
grassland complex habitat will ensure its successful 
establishment.  

Fen West of East Tuddenham 
County Wildlife Site 

Direct temporary impacts 
from loss of grassland habitat 
for installation of new 
pipeline. 

Direct impacts resulting from 
light spill. 

Mitigation for temporary loss of grassland will be 
habitats that will be like for like or better and 
demonstrably good for biodiversity.  Any small area 
of grassland habitats temporarily lost will be 
compensated for by landscaping to enhance existing 
habitats.  

CWSs that very near or 
adjacent to the proposed new 
road layout:   Church 
Meadow, Alder Carr, Three 
Corner Thicket and Nursery 
Plantation CWS; Long Dell 
and Westlodge Hills CWS; 
and Church Hill Common 
CWS 

Direct impacts resulting from 
light spill. 

Lighting will be designed with backlight shields and 
LED bulbs, directional, and positioned 
sympathetically, as per Actions G2 and BD4 in the 
EMP (APP-143), to minimise light spill and 
disturbance for sensitive biodiversity resources 
including notable habitats. 

 

All new CWSs within 2km of 
the DCO boundary 

Indirect impacts during 
operation from surface water 
run-off, sedimentation, water 
level changes, air pollution 
gradually degrading habitats. 

Of the 21 CWSs modelled in the air quality 
assessment for the original ES Chapter 5 (APP-044), 
no significant effects from air quality were assessed 
for these CWSs.  In light of the previous modelling 
results no significant effects are anticipated for the 
new CWSs within the same study area. However, air 
quality impacts for the new CWSs within the zone of 
influence will be considered during development of 
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Biodiversity resources 
Description of impact 
(Construction) 

Mitigation 

the second iteration of the Environmental 
Management Plan (APP-143), under dDCO 
Requirement 4 (REP5-005), in consultation with the 
relevant planning authority, local highway authority, 
lead local flood authority and the Environment 
Agency. Appropriate drainage system in place 
including vegetated attenuation ponds to treat run 
off. No significant adverse effects are predicted 
during the operational phase (ES Chapter 13: Road 
Drainage and Water Environment) (APP-052). 

Assessment of likely significant residual effects 

2.2.24 An assessment of the residual ecological effects predicted following the 
implementation of mitigation outlined within Table 3-4 and 3-5 is presented within 
Table 3-6.  

2.2.25 The mitigation section of this report sets out measures to mitigate all potential effects 
on ecological receptors and includes the measures which would need to be applied 
in order to ensure that legal obligations are met with respect to protected habitats 
and species. 
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Table 3-6 Predicted significance of residual effects on new County Wildlife Sites following implementation of committed mitigation 

Biodiversity 
resources 

Value Summary of potential impacts 
Level of 
impact pre-
mitigation 

Impact 
character-
isation 

Summary of proposed mitigation / 
compensation 

Level of 
impact 
post-
mitigation 

Significance 
of residual 
effect 

River Tud at 
Easton and 
Honingham 

County 

Construction 

Lighting impacts during construction.  

Possible spreading of non-native 
invasive species through construction 
activity. 

Moderate 
adverse 

Temporary 

Implementation of a sensitive lighting 
strategy. 

Implementation of an invasive non-native 
species biosecurity protocol. 

No change Neutral 

Construction 

Direct permanent and temporary loss of 
riparian and aquatic habitat following 
vegetation clearance and throughout 
construction of bridge for the crossing. 

Moderate 
adverse 

Permanent 
Reduction of as much permanent and 
temporary habitat loss as possible has been 
embedded in the design.  

Minor 
adverse 

Slight adverse 

Operation 

Loss and gradual degradation of 
habitats from shading of new bridge 
over crossing point. 

Disturbance from increased light spill. 

Major adverse Permanent 

Reduction of as much permanent habitat loss 
as possible has been embedded in the 
design. New planting will aim to vegetate the 
area in a natural way considering the change 
in environment that will result from 
construction of the bridge. 

New planting will aim to vegetate the area in 
a natural way considering the change in 
environment that will result from construction 
of the bridge. 

Habitat enhancements for other areas of the 
River Tud if required to compensate for 
shading of river habitat due to the River Tud 
Crossing.   

Negligible 
adverse 

Neutral 
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Biodiversity 
resources 

Value Summary of potential impacts 
Level of 
impact pre-
mitigation 

Impact 
character-
isation 

Summary of proposed mitigation / 
compensation 

Level of 
impact 
post-
mitigation 

Significance 
of residual 
effect 

Implementation of a sensitive lighting 
strategy. 

Brook House 
Marshes 

County 

Direct permanent loss of grassland 
required to construct new wetland basin.  
Possible spreading of non-native 
invasive species through construction 
activity. 

Moderate 
adverse 

Permanent 

Sympathetic measures to construct the 
wetland. 

Compensation of loss of grassland with 
habitats that will be like for like or better and 
demonstrably good for biodiversity, 
increasing the botanical interest of the CWS.   

Implementation of an invasive non-native 
species biosecurity protocol. 

Minor 
adverse 

Slight adverse 

Direct permanent impacts from loss of 
grassland habitat to make way for new 
wetland drainage basin. 

Direct impacts resulting from light spill. 

Major adverse Permanent 

Reduction of as much permanent habitat loss 
as possible has been embedded in the 
design. Compensation of loss of grassland 
will be habitats that will be like for like or 
better and demonstrably good for 
biodiversity, increasing the biodiversity of the 
CWS. Management of the created wetland 
and grassland complex habitat to ensure its 
successful establishment. 

Minor 
beneficial 

Slight 
beneficial 

Fen West of 
East 
Tuddenham 
County 
Wildlife Site 

County 

Construction 

Habitat clearance for access and 
construction of underground pipeline 
may result in loss of botanical 
composition.   

Possible spreading of non-native 
invasive species. 

Moderate 
adverse 

Temporary 

Sensitive work in this area will ensure 
sensitive habitats are retained wherever 
possible and work will focus on improvement 
of habitat in the long-term.  Any small area of 
grassland habitats temporarily lost will be 
compensated for by landscaping to enhance 
existing habitats and create habitats that will 
be like for like or better and good for 
biodiversity.  Implementation of an invasive 
non-native species biosecurity protocol. 

Minor 
beneficial 
(increase in 
botanical 
diversity of 
grassland 
and wetland 
habitats 
within CWS) 

Slight 
beneficial 
(grassland 
and wetland 
habitats within 
CWS) 
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Biodiversity 
resources 

Value Summary of potential impacts 
Level of 
impact pre-
mitigation 

Impact 
character-
isation 

Summary of proposed mitigation / 
compensation 

Level of 
impact 
post-
mitigation 

Significance 
of residual 
effect 

All other 
CWSs within 
2km of the 
DCO 
boundary (38 
sites) 

County 

Construction 

Potential of indirect impacts upon all 
CWSs from pollution of habitat from air 
quality and surface water runoff, water 
level changes, sedimentation and 
accidental spillages. 

Moderate 
adverse 

Temporary 

Implementation of pollution prevent and water 
management measures, water drainage 
strategy, dust management plan and 
construction phase drainage system and 
monitoring of success of best practice 
environmental measures. 

The installation of outfalls into the River Tud 
will have in-river sediment controls to reduce 
sedimentation.  

No change – 
no residual 
effects are 
anticipated. 

Neutral 

Operation 

Indirect impacts during operation from 
surface water run-off, sedimentation, 
water level changes, air pollution 
gradually degrading habitats. 

Major adverse Permanent 

Attenuation ponds for infiltration will be 
designed as a SuDS feature to reduce run-off 
and filter contaminants from the water. 

Once the Proposed Scheme is operational, 
there will be no significant effect from 
pollution and no further mitigation will be 
required.   

No change – 
no residual 
effects are 
anticipated. 

Neutral 
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Monitoring  

2.2.26 Monitoring during vegetation clearance and during construction where required will 
be undertaken by an Ecological Clerk of Works (ECoW). 

2.2.27 Newly created habitats will be monitored and managed under the detailed 
Landscape and Ecology Management Plan (LEMP). The LEMP will describe the 
proposed management and monitoring (including scope and durations) of the 
landscape and ecological mitigation and compensation features of the Scheme, 
including newly created or enhanced habitats. The LEMP forms Appendix B.5 of the 
Environmental Management Plan (APP-143) and will be approved by the Secretary 
of State through dDCO Requirement 4 (REP5-005), following consultation by the 
Applicant with the relevant planning authority, local highway authority, lead local 
flood authority and the Environment Agency. 

Summary 

2.2.28 The only biodiversity resources that required an additional assessment are the new 
County Wildlife Sites identified post the DCO application submission in March 2021.  
The original assessment in ES Chapter 8 Biodiversity (APP-047) remains 
unchanged. It should be read in conjunction with this document. 

2.2.29 It is anticipated that the Scheme will have a neutral effect on all CWSs outside of 
the DCO boundary during both construction and operation phases. 

2.2.30 It is anticipated that there will be a slight adverse residual effect on River Tud at 
Easton and Honingham CWS, Fen West of East Tuddenham CWS and Brook 
House Marshes CWS during construction, due to the requirement to remove 
habitats to make way for construction. This does not change the original 
assessment conclusions in ES Chapter 8 Biodiversity (APP-047), which considered 
the construction effects on the habitats within these new CWS designated areas. 
Construction activities will be planned to avoid temporary negative effects on 
habitats as much as possible and the aim overall will be to enhance the habitat on 
site, including where appropriate implementing measures for water voles and to 
increase coverage and extent of wetland plants that are found in other more 
biodiverse areas of the sites that have led to the sites to be designated CWS. 

2.2.31 During the operational phase, the effect on Fen West of East Tuddenham CWS will 
be neutral since the site is outside of the development area.  The effect on the River 
Tud CWS at Easton and Honingham will also be neutral, mainly because habitat 
enhancements for other areas of the River Tud will compensate for loss of habitat 
resulting from construction of the bridge over the crossing point.  The residual effect 
on Brook Hall Marshes will be slight beneficial since a new wetland/grassland 
complex will be created on an area of species-poor grassland, increasing coverage 
and extent of wetland plants and biodiversity.   
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3 BARBESTELLE BATS CORE SUSTENANCE ZONE ASSESSMENT 
AND ROARR! DINOSAUR ADVENTURE PARK EXTENSION  

3.1 Introduction 

3.1.1 This chapter provides a clarification on how ES Chapter 8 Biodiversity (APP-047) 
has considered the impact of the Scheme on barbestelle bats (Barbastellus 
barbastella) using survey data obtained for the Scheme and by others relating to 
the Core Sustenance Zone for barbastelle bats. The clarification is presented in 
response to the following responses raising concerns about the risks to a bat colony 
known to be present at the Roar! Dinosaur Adventure Park, in Morton-on-the-Hill: 

• Applicant’s Response to the Relevant Representations (REP1-013), 
specifically Common Response I and the Applicant’s response to Norfolk 
County Council (NCC) comment RR-037.36 and Wild Wings Ecology comment 
RR-058.1 

• Applicant’s Response to the Examining Authority’s First Written Questions 
(ExQ1) (REP2-014) and specifically the response to question 3.0.16. 

3.2 Background   

3.2.1 Recent data from surveys of the barbastelle bat colony has been included in 
responses during the Examination period. Concerns have been raised about the 
risks to a bat colony known to be present at the Roarr! Dinosaur Adventure Park, in 
Morton-on-the-Hill, Lenwade.   

3.2.2 The Applicant has responded to these comments. The most comprehensive 
response is the response to Q3.0.16 in the ‘Applicant’s Response to the Examining 
Authority’s First Written Questions (ExQ1)’ (REP2-014).  

3.2.3 Further to this response, the Applicant submitted at Deadline 6 an updated ES 
Chapter 15 Cumulative Effects Assessment (APP-054) to reflect the NWL scheme 
as a Tier 2 development under Planning Inspectorate Advice Note Seventeen.  

3.2.4 As part of this ES Chapter 15 review, the Applicant considered an EIA Scoping 
Report submitted to Broadland District Council in June 2021 for an extension to the 
Roarr! Dinosaur Adventure Park (planning application reference 20211198). A 
Scoping Opinion was issued in October 2021 and all documents are available for 
view on the Broadland Council planning portal. 

3.2.5 Within their Written Representation (REP1-032), Norfolk County Council requested 
that this EIA Scoping Opinion be considered within the ES Chapter 15 Cumulative 
Effects Assessment (APP-054). In the Applicant’s Deadline 3 submission ‘9.9 
Applicant’s Comments on Responses to the ExA's First Written Questions (ExQ1)’ 
(REP3-023), the Applicant confirmed this would be reviewed alongside the ES 
Chapter 15 update. 
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3.2.6 As this development was identified following submission of the Applicant’s DCO 
application, the Applicant has not added this development to ES Chapter 15 update 
as the chapter reflects the situation upon submission in March 2021 and the Roar 
extension EIA Scoping Report was not issued until June 2021.  

3.2.7 Therefore, the Applicant has provided below a review of the potential cumulative 
effects of the A47 Scheme with the Roarr! Dinosaur Adventure Park in response to 
NCC’s Written Representation request. The below review also demonstrates how 
the A47 Scheme assessment has considered the core sustenance zone impact for 
barbestelle bats, and thereby the barbastelle maternity colony at this site, even 
though ‘core sustenance zone’ was not specifically mentioned within ES Chapter 8 
Biodiversity (APP-047). 

3.3 Cumulative Effects Assessment 

3.3.1 The Roarr! Dinosaur Adventure Park is located approximately 5.5km north of the 
A47 Scheme. The known core sustenance zone for barbastelle bats is known to be 
approximately 6km from a known roosting site. Therefore, in light of the distance 
between the A47 Scheme and the Adventure Park against the cumulative effects 
zones of influences, presented in ES Chapter 15 Cumulative Effects Assessment 
(APP-054), the only potential cumulative effects to consider are in relation to 
barbastelle bats. When considering cumulative impacts on bats, the worst-case 
scenario that the Scheme and Roarr! development are constructed simultaneously 
is considered. 

Designated Sites 

3.3.2 Many of the relevant representations submitted to the Examination about the A47 
Scheme assert that the barbestelle bat colony at Roarr! Dinosaur Adventure Park 
should be assessed as a possible Special Area of Conservation (pSAC).  Page 91 
of the Norfolk County Council’s Further Written Representations (REP1-062) 
clarifies that the colony is not a nationally designated conservation site (e.g. pSAC 
or Site of Special Scientific Interest (SSSI)) nor selected for assessment by the Joint 
Nature Conservation Committee.  

3.3.3 This situation is further supported by ‘Roarr! Dinosaur Adventure Park extension’ 
EIA Scoping Report that only identified a risk to one designated site, the ‘Weston 
Meadow & Common Meadow County Wildlife Site, which the A47 Scheme does not 
affect. 

3.3.4 NCC’s Scoping Opinion also only requests the Roarr! extension developers clarify 
whether their works have a hydrological or any other connectivity with the River 
Wensum SSSI and SAC. The A47 Scheme would have no likely significant effects 
on the River Wensum SAC, as confirmed in Section 4 of the ‘Report to Inform 
Habitats Regulations Assessment’ (APP-139).  

3.3.5 As the Roarr! development site has no designated site for bats and the A47 Scheme 
does not affect the River Wensum, there will be no cumulative effects on any 
statutory and non-statutory sites. 
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Core Sustenance Zone 

3.3.1 The main impact risks associated with foraging and commuting bats within the Core 
Sustenance Zones would be effects related to bats crossing the Scheme to access 
feeding zones beyond the Scheme from their colony.  The Scheme boundary is just 
within the limits of the 6km core sustenance zone for the colony at the Roarr! site, 
as illustrated on the drawing in Appendix C.   

3.3.2 The drawing also shows the broad habitat types as allocated by the Centre for 
Ecology and Hydrology (CEH) land cover data.  This illustrates that extensive 
optimal habitat for foraging barbastelle bats is present along the Wensum Valley 
corridor (a mosaic of freshwater, woodland and grassland). In contrast, habitat 
between the Wensum Valley corridor and the Scheme DCO boundary is fragmented 
by large areas of arable land.  It is unlikely that, given good quality habitat in the 
vicinity of the known roost colony, bats would regularly travel to the edge of their 
core sustenance zone across large tracts of arable land.   

3.3.3 ES Appendix 8.13 Bat Crossing Point Report (APP-108) determined that bat 
crossing points 1, 7, 8, and 9 have the most bat traffic: 

• Crossing points 1 and 9 lie 6km or more from the centre of the Roarr! 
Dinosaur Adventure Park.  

• Crossing points 7 and 8 are located approximately 5.5 km from the centre of 
the Roarr! Dinosaur Adventure Park.  

• Crossing points 7 and 8 are located immediately adjacent to the north side of 
the urban village of Honingham, and there is no prime feeding habitat within 
6km beyond crossing points 7 and 8.   

3.3.4 Considering the above, it is much more likely that the bats that would cross the 
highways roost more locally in areas of woodland near the Scheme. This was 
inferred from the data gathered from the transect, static detector surveys and bat 
crossing point surveys carried out to understand the baseline conditions for bats 
presented in ES Chapter 8 Biodiversity (APP-047).   

3.3.5 The assemblage of bat species, which includes the presence of the rare bat 
barbastelle, has been assessed as a biodiversity resource of national importance.  
Disturbance from loss of habitat during construction will not be remediated 
immediately as there will be a time lag between loss and the remediated habitats 
reaching maturity. In addition, it is unknown whether mitigation at underpasses, the 
River Tud crossing or the proposed bat hops will enable bats to fly safely across the 
new road until monitoring surveys are complete. As such, on a precautionary basis, 
the impact on bats was concluded in ES Chapter 8 to be major adverse due to the 
potential for permanent damage to populations.  This includes populations on the 
edge of their core sustenance zone that are much less likely to cross the road 
regularly than bats roosting closer to the Scheme boundary. 
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3.3.6 Therefore, though the likelihood of cumulative effects is low, the significance of any 
residual cumulative effect would be no greater than the residual effect of the large 
adverse residual effect of the Scheme alone.  
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4 POPULATION AND HUMAN HEALTH  

4.1 Introduction 

4.1.1 This chapter confirms the approach and methodology undertaken in the assessment 
of population and human health and presents information regarding countryside 
stewardship status which was erroneously omitted from ES Chapter 12 (APP-051) 
at the time of issue.   

4.2 Approach and Methodology  

4.2.1 This section is provided to clarify the approach and methodology taken with respect 
to ES Chapter 12 (APP-051) further to REP3-044 and specifically comment 59, 
whereby it was raised that baseline conditions at section 12.7 of ES Chapter 12 
were inadequate and incorrect. 

4.2.2 ES Chapter 12 (APP-051) was written in accordance with the the most up to date 
standard in the Design Manual for Roads and Bridges (DMRB), LA 112 Population 
and human health (Revision 1). In line with DMRB LA 112, the assessment 
considered the impacts of the Scheme on land use and accessibility and human 
health. 

4.2.3 Baseline information was gathered using desktop sources and information collected 
for the other topic assessments in the ES as referenced in paragraph 12.4.3 of ES 
Chapter 12. For the assessment of residential properties and businesses, this 
included the review of google satellite imagery to provide representative clusters 
located on and around the current A47 alignment.  

4.2.4 The approach to collectively account for residential areas and businesses was 
undertaken primarily based on locality and access with particular focus on access 
which may be impacted by the Scheme. Therefore, whilst not every business or 
residential property was listed, the larger businesses and residential areas which 
were listed for information purposes were assumed to represent the smaller 
businesses and other residential properties located in the vicinity. The intention was 
to assess the impact to residential properties and businesses by location rather than 
individually. This was not accurately presented in ES Chapter 12. 

4.2.5 Businesses which are located within an assessed residential area are inherently 
assessed under private property and housing for journey length increases, as 
discussed in paragraphs 12.10.29 and 12.10.30 of ES Chapter 12. 

4.2.6 ES Chapter 12 shows only permanent changes to severance under Operational 
impacts. Permanent impacts, which would occur during construction of the Scheme, 
are listed in paragraph 12.8.6 under the Construction impacts heading and are not 
repeated or duplicated under the Operation impacts heading. The presentation in 
this way still permits the assessment of significant and non-significant effects. 

4.3 Countryside Stewardship Status  
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4.3.1 There are four holdings that have Countryside Stewardship status potentially 
affected by the Scheme (Holdings 2, 3, 7 and 10).  Section 12.10 of ES Chapter 12 
(APP-051) mentions the stewardship schemes for Holdings 2, 3 and 7, however the 
Countryside Stewardship agreement in relation to Holding 10 was erroneously 
omitted from ES Chapter 12 at the time of issue.  

4.3.2 It is understood that for Holding 10, a mid-tier agreement exists that was extended 
for one year until December 2021. A new Countryside Stewardship application could 
be made by the owner of Holding 10 but it could not include options on land in the 
DCO boundary on the basis that they could not commit to management of the land 
the subject of these options for the full period of the agreement. Therefore, on this 
assumption and as the status of a new application is unknown, there would be no 
change to the impact or the conclusions of the assessment as presented with 
respect to this omission. 
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5 ROAD DRAINAGE AND WATER ENVIRONMENT 

5.1 Introduction 

5.1.1 This chapter provides a summary of the additional work undertaken to address the 
additional matters raised by the Environment Agency and Norfolk County Council 
(as Lead Local Flood Authority) with regards to flood risk and the potential 
implications for the conclusions in the ES Chapter 13 (APP-052). At the time of the 
DCO submission, the LLFA’s position was that it had not confirmed that no flood 
floodplain compensation storage was acceptable. 

5.2 Consideration of Additional Hydraulic Modelling of Hockering Tributary 

5.2.1 In response to the relevant and written representations made by the Environment 
Agency and Norfolk County Council as Lead Local Flood Authority, the Applicant 
provided Additional Information for the Lead Local Flood Authority and the 
Environment Agency (REP3-026) to address matters raised.  

5.2.2 To inform the response, additional hydraulic modelling was undertaken of the 
Hockering tributary which is crossed by the Scheme close to the tributary’s 
confluence with the River Tud.  The additional modelling was undertaken to clarify 
matters regarding the residual risk of flooding upstream associated with the potential 
blockage of the proposed Hockering culvert under a 1 in 100-year design event (with 
a 65% allowance for climate change). This is described in detail in ES Appendix 
13.1 Flood Risk Assessment (APP-124 and APP-125).   

5.2.3 The following considers the outcome of this additional modelling and considers 
whether there is any material change in the conclusions of the Flood Risk 
Assessment and ES Chapter 13 (APP-052).  

5.2.4 Since the initial hydraulic model development was undertaken for the DCO 
application and ES, a more recent LiDAR data set became available. As part of the 
detailed design development the flood model was updated to include a better 
representation of the ground levels in the floodplain.   

5.2.5 A summary of the results is presented in 9.12 Additional Information for the Lead 
Local Flood Authority and the Environment Agency submitted at Deadline 3 (REP3-
026).  The additional modelling confirmed the residual risk under a 50% blockage 
scenario is no longer predicted in the revised model. This is in part due to better 
representation of the proposed works in this location, including tying the eastern 
bank of the Hockering tributary into the northern edge of the proposed road 
embankment.  This exact form of the tie-in will be confirmed at detailed design 
following the completion of a detailed topographic survey.  



A47 North Tuddenham to Easton Dualling 

Additional Environmental Information 

 

Planning Inspectorate Scheme Ref: TR010038 
Application Document Ref: TR010038/EXAM/9.25 
 

Page 28 

 

 

5.2.6 The Flood Risk Assessment (APP-124 and APP-125) proposed a debris screen to 
manage the residual flood risk due to blockages.  Further assessment of the 
blockage risk from debris was also presented in REP3-026 and confirmed the risk 
to be low. As such the requirement for a debris screen as mitigation no longer exists. 
The Applicant presented an outline inspection schedule in REP3-026 and this will 
be confirmed at detailed design, under DCO Requirement 4 (Environmental 
Management Plan).  

5.2.7 The Applicant’s Additional Information for the Lead Local Flood Authority and the 
Environment Agency (REP3-026) also presented the recalculated lost floodplain 
storage to be 11m3 (without any uncertainty allowance) for the 1 in 100-year event 
plus a 35% climate change allowance. This is based on a revised Hockering 
hydraulic model that has been converted from a 1D model to a 1D-2D model, 
thereby providing a more accurate representation of the floodplain in the area. The 
revised model takes advantage of a more recent LiDAR dataset allowing for better 
quality flood mapping and improved confidence in model predictions.  

5.2.8 The Environment Agency responded to the Applicant’s additional information at 
Deadline 4 (REP4-017) by requesting further information to support the Applicant’s 
statement that no flood compensation is required. The updated model and revised 
modelling report were provided to the Environment Agency and the Lead Local 
Flood Authority for review. This included additional information to support the 
statement that no flood compensation is required. The Proposed Scheme does not 
cause meaningful detriment to water flows or levels upstream or downstream of the 
proposed culvert. This is a result of storage in the realigned watercourse and the 
large culvert aperture. 

5.2.9 Subject to acceptance by the Environment Agency and the Lead Local Flood 
Authority, it is considered that the additional information, which is based on a revised 
hydraulic model with better floodplain representation, does not materially affect the 
outcome of the Flood Risk Assessment (APP-124 and APP-125) nor the 
assessment of likely significance effects presented in ES Appendix Chapter 13 
(APP-052).  

5.3 Statement on progress of river condition survey and assessment 

5.3.1 In response to the Environment Agency’s relevant representation (REP1-013) items 
RR-066.32, RR-066.34 and RR-066.35, river condition surveys and assessment are 
being used to quantify baseline habitats, habitats lost and refine mitigation. Surveys 
were undertaken in October, November and December. The Environment Agency 
has been kept informed of progress. The assessment, including confirmation of the 
mitigation measures, is due to be completed in December and will be made 
available to the Environment Agency and the ExA.  
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APPENDIX A – COUNTY WILDLIFE SITES WITHIN 2KM OF DCO 
BOUNDARY BASED ON AUGUST 2021 NBIS DATA  

Designated Site - CWS 
Approx. distance from DCO boundary’s 
closest point (incl. at Honingham Lane)  

2017 or 2021 
records data 

Brook House Marshes Overlapping DCO boundary  2021 

Fen West of East Tuddenham Overlapping DCO boundary  2017 

River Tud at Easton and Honingham Overlapping DCO boundary  2017 

Church Meadow, Alder Carr, Three Corner 
Thicket and Nursery Plantation 

Adjacent to DCO boundary  2021 

Long Dell and Westlodge Hills Adjacent to DCO boundary  2021 

Church Hill Common Adjacent to DCO boundary  2021 

Old Covert, Wood Lane Adjacent to DCO boundary  2017 

Jennis' Wood & Dryhill Plantation 0.1km  2021 

Fen Plantation 0.1km   2017 

Land adjoining River Tud 0.1km  2017 

Ave's Gap 0.3km  2021 

Harman's Grove & adj. grassland 0.3km  2017 

Hall Hills/Ringland Covert 0.4km  2017 

Gravel Pit Plantation & Church Hill 0.4km  2021 

Mouse Wood 0.4km  2017 

Park Grove 0.5km  2017 

Primrose Grove, Ringland 0.5km 2021 

Gravel Pits, E Tuddenham 0.5km 2017 

Clippings Green Farm 0.7km 2017 

Land adjoining Foxburrow Plantation 0.7km 2017 

Holly Woods 0.8km 2017 

Ringland Pits 0.9km 2017 

Lord's Hill & Easton Reeds and Blackhill Wood 1.0km  2017 

River Wensum Pastures 1.1km 2021 

Ringland Hills 1.2km 2017 

Old Hall Meadow 1.2km 2017 

Broom & Spring Hills 1.3km 2021 

Wensum Pastures at Morton Hall 1.3km 2021 

Blyth's Wood 1.4km 2021 

Long Dale 1.4km 2017 

Yare Valley (Marlingford) 1.5km 2021 

Yare Valley (Colton) 1.5km 2021 

Yare Valley (Colton Wood) 1.7km 2021 

Bickerston Meadow 1.7km 2021 

Pasture at Easton College 1.7km  2017 

Algarsthorpe Marshes 1.7km 2021 

North Tuddenham Common 1.8km  2017 

Land south of Blyth's Wood 1.8km 2021 

Yare Valley (Barford) 1.8km  2017 

River Yare at Marlingford 1.9km 2021 

Attlebridge Hills 1.9km 2021 

The Carrs 1.9km 2021 
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APPENDIX B –DESCRIPTION OF THE COUNTY WILDLIFE SITES INTERSECTING SCHEME DCO BOUNDARY  

Designated Site 
Total Area 
(m2) 

Area Within DCO 
Boundary (m2) 

Description of Site in Records Search 

Fen West of East 
Tuddenham 
(CWS ref. 660) 

57695 3187 (5.5%) This site comprises low lying marshy grasslands, exhibiting various degrees of management and species 
diversity.  A stream flows through the middle of the site and there is a small man-made pond.  The majority of 
the site is tall dense vegetation which is mostly dominated by meadowsweet (Filipendula ulmaria) with frequent 
great willowherb (Epilobium hirsutum). Nettle (Urtica dioica) and wild angelica (Angelica sylvestris) are also 
present.  To the northern edge is a dense stand of common reed (Phragmites australis).  To the south-west lies 
an area of species-rich, marshy grassland which is co-dominated by Yorkshire fog (Holcus lanatus) and soft 
rush (Juncus effusus) with frequent meadowsweet. Other species present includes creeping thistle (Cirsium 
arvense), creeping buttercup (Ranunculus repens), hedge bindweed (Calystegia sepium), hogweed 
(Heracleum sphondylium), Timothy (Phleum pratense pratense), false oat-grass (Arrhenatherum elatius), 
meadow vetchling (Lathyrus pratensis), fleabane (Pulicaria dysenterica) and bush vetch (Vicia sepium).  The 
south-east is an area of dense reed canary-grass with frequent false oat-grass, meadowsweet and soft rush. 
Other species present include Yorkshire fog, marsh thistle (Cirsium palustre), purple-loosestrife (Lythrum 
salicaria), perennial rye-grass (Lolium perenne perenne) and angelica. To the north broad-leaved dock (Rumex 
obtusifolius) is frequent.  There are drier strips of false oat-grass dominated grassland which are moderately 
species-rich. Perennial rye-grass, hogweed and creeping thistle are frequent and fleabane, hedge bindweed 
and bush vetch also occur.  The stream is mesotrophic (bordering on eutrophic) in character and is fairly 
impeded by vegetation. Bulrush (Typha latifolia), water forget-me-not (Myosotis scorpioides), branched bur-
reed (Sparganium erectum) and water starwort (Callitriche stagnalis) are common. Other species include 
Canadian waterweed (Elodea canadensis), greater pond-sedge (Carex riparia), reed canary-grass (Phalaris 
arundinacea) and water-cress (Nasturtium officinale).  The man-made pond is surrounded by dense bulrush 
and greater pond-sedge with a central island covered by dense reed canary-grass. 

River Tud at 
Easton and 
Honingham (CWS 
ref. 250) 

31522 3358 (10.7%) Length 5.2km This site meets the following CWS criteria:  

• Species-rich aquatic, marginal and emergent riverine flora.  

• Otter and water vole recorded.  

• Presence of natural physical features.  

This site originally extended from Ringland Road in the west to the parish boundary in Bog wood in the east; in 
2017, the western section from Church Farm to the A47 at Honingham was added, along with a section from 
the district boundary in the west to Bog Wood in the east. A new section east of Taverham road was added in 
2020. The river runs through agricultural land in a corridor which is dominated by grassland and wet woodland. 
A weir and sluice near Easton Lodge creates a barrier to fish and a ponded section to the eastern sections of 
the watercourse. The channel is narrow at Ringland Road bridge at only 3m wide but quickly widens to an 
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Designated Site 
Total Area 
(m2) 

Area Within DCO 
Boundary (m2) 

Description of Site in Records Search 

average of 5-6m. By the house the channel is artificially widened to 10m. There is some variation in depth from 
25cm to 1.3m at the weir. Natural features include submerged berms of sand and silt just east of the Ringland 
Road bridge. Emergent vegetation is abundant on the edges of the channel providing some more quiet areas 
of water. There are variable light levels with frequent trees along the western half of the stretch and fewer 
towards the east. The wooded west end of the stretch has an abundance of coarse woody debris, mainly 
composed of fallen branches but also including an old ligger. The eastern half has almost no coarse woody 
debris. The banks are densely wooded at the western end with abundant overhanging trees including alder 
Alnus glutinosa, white willow Salix alba and crack willow Salix fragilis with planted poplars Populus x 
canadensis along the southern bank. Aquatic species include lesser water parsnip Berula erecta and 
unbranched bur-reed Sparganium emersum. The wooded western end also has some stream water crowfoot 
Ranunculus pencillatus with lesser duckweed Lemna minor and blanket weed abundant near the weir. East of 
the weir stream water crowfoot is frequent. The western end of the river has only occasional emergent 
branched bur-reed Sparganium erectum whereas the eastern half has a more open channel supporting a range 
of emergents. Large banks of watercress Nasturtium officinale grow across the river and branched bur-reed 
and reed sweet grass Glyceria maxima grow on the edges or as stands in the river. Lesser pond sedge Carex 
acutiformis becomes dominant in places. Marginal species west of Lodge Farm bridge include dogs mercury 
Mercuralis perennis, hemp agrimony Euaptorium cannabinum, small teasel Dipsacus pilosus, rough chervil 
Chaerophyllum temulum, herb robert Geranium robertianum and wild angelica Angelica sylvestris on the 
southern bank. Butterbur Petasites hybridus is found on the northern wooded bank. Purple loosestrife Lythrum 
salicaria is notable on the southern bank with locally frequent great willowherb Epilobium hirsutum. East of the 
weirs a 20m wide grassland margin gradually gets wider, dominated by nettle Urtica dioica but also supporting 
grassland species such as  wild carrot Daucus carota, greater birds-foot trefoil Lotus pedunculatus and 
common fleabane Pulicaria dysenterica. West of Church Farm, the river comprises a naturally functioning chalk 
stream watercourse with a sand and gravel bottom, broadly similar to the eastern section. The channel is 
narrow, varying from 2-3m with some variation in depth from shallow ‘rapids’ to slightly ponded sections close 
to the alder carr. Natural features include submerged berms of sand and silt and dense rafts of emergent 
vegetation include brooklime Veronica beccabunga, and watercress. Faster-flowing sections are scoured by 
periodic spate flows to leave bare earth ‘cliffs’. The section adjacent to and upstream of Alder Carr features 
plant species associated with shadier conditions, including large bittercress Cardamine amara and small 
teasel. Further east, in the section which flows through cattle-grazed meadows, the channel features common 
club-rush Schoenoplectus lacustris, water plantain Alisma plantago-aquatica and branched bur-reed 
Sparganium erectum. Beds of submerged stream water crowfoot Ranunculus pencillatus, water starwort 
Callitriche spp. and river water dropwort Oenanthe fluviatile are frequent. The new extension east of Taverham 
road is very similar to that described above. The channel is relatively straight on the upstream sections, starting 
to meander further downstream. There are areas of light & shade with mature ash Fraxinus excelsior and alder 
on the banks, some with limbs over-hanging the channel. Fallen woody debris are acting as deflectors and 
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watercress is abundant where silt is building up forming berms. Marginals include lesser water parsnip, fools 
water cress Apium nodiflorum, water mint Mentha aquatica, brooklime, water forget-me-not Myosotis 
scorpioides, common valerian Valeriana offcinalis and meadowsweet Filipendula ulmaria. Aquatics include 
water crowfoot species Ranunculus sp. and un-branched bur-reed. Fish records include trout, bullhead, dace, 
eel, gudgeon and stone loach. 

Brook House 
Marshes (CWS 
ref. 2315) 

61712 11537 (18.7%) This site comprises three fields of relatively species-poor grassland lying in the floodplain of the River Tud 
CWS 250. Excellent ditches traverse the site and support species-rich vegetation assemblages with species 
such as greater tussock sedge Carex paniculata, bog stitchwort Stellaria alsine and common valerian Valeriana 
officinalis. The river banks also support a diverse marginal flora which merge into the grassland. CWS 2128 
Adjacent to the River Tud is situated downstream and the A47 sits just south of the site. The northern field is 
heavily grazed in places and dominated by coarse grasses such as Yorkshire fog Holcus lanatus and cocks 
foot Dactylis glomerata with creeping thistle Cirsium arvense and broad-leaved dock Rumex obtusifolius 
standing above the grazed sward. Other herbs occur occasionally such as cat’s ear Hypochaeris radicata, 
common mouse-ear Cerastium fontanum, meadow vetchling Lathyrus pratensis and nettle Urtica dioica. 
Timothy Phleum pratense is also frequent. A circular depression of reed sweet grass Glyceria maxima swamp 
with soft rush Juncus effusus is found where the ground is wetter. North of the central ditch the grassland sits 
on higher ground and is drier, supporting a poorer number of species. This area wasn’t extensively surveyed 
due to cows and calves being present in this area. The field is separated from the adjoining field to the west by 
a ditch which supports abundant soft rush on the margins with reed sweet grass in the channel. Dock is 
occasional as is common spike rush Eleocharis palustre. A species-rich ditch meanders across the centre of 
the field west-east. It is choked with branched bur-reed Sparganium erectum. Hard rush Juncus inflexus is 
frequent on the margins with some alder Alnus glutinosa saplings; mostly browsed. There are a few tussocks of 
greater tussock sedge. Water starwort Callitriche sp. is found in the channel, alongside fool’s water cress 
Apium nodiflorum, floating sweet grass Glyceria fluitans and reed sweet grass. Other species include bog 
stitchwort, square stalked St John’s wort Hypericum tetraperum, gypsywort Lycopus europaeus and 
meadowsweet Filipendula ulmaria. Further east along the ditch there is abundant common spike rush, 
occasional ragged robin Lychnis flos-cuculi, greater bird’s foot trefoil Lotus pedunculatus and tufted forget-me-
not Myosotis laxa. Jointed rush Juncus articulatus is locally frequent. In one section the ditch is covered with a 
thick bramble, rose Rosa sp.and hawthorn Crataegus monogyna thicket before opening out again. Beyond this 
ragged robin is occasional, with marsh bedstraw Galium palustre, common fleabane Pulicaria dysenterica and 
abundant fool’s water cress and water mint Mentha aquatica. South of the river the grassland appears drier 
and is less intensively grazed with grasses dominating and few herbs. Yorkshire fog dominates with occasional 
Timothy and crested dog’s tail Cynosurus cristatus. One area near the river appears to follow an old drainage 
line. It supports frequent rushes at the western end, mainly hard and soft rush with abundant water mint and 
occasional water forget-me-not Myosotis scorpioides. A ditch divides the two southern fields. It is fenced off 
from grazing and supports a good floral community. The channel is dominated by branched bur-reed 
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Sparganium erectum. Meadowsweet is abundant on the margins with water mint and frequent common 
valerian and occasional yellow flag Iris pseudacorus. The site is grazed by approximately fifteen cows and 
calves over the summer months. 

Old Covert, Wood 
Lane (CWS ref. 
2109 

68,368  Shared boundary 
only 

A coppice with standards woodland that is not listed on the Ancient Woodland Inventory, although it may have 
once been part of a larger, ancient woodland.  The wood is managed as active coppice and for shooting.  The 
standards are mostly sweet chestnut (Castanea sativa), with frequent sycamore (Acer pseudoplanatus).  Oak 
(Quercus robur) and ash (Fraxinus excelsior) are occasional, but more abundant in the north of the woodland.  
Field maple (Acer campestre) is rare to occasional throughout the site, as is holly (Ilex aquifolium).  European 
larch (Larix decidua) has been planted in some areas and both silver birch (Betula pendula) and downy birch 
(Betula pubescens) occur rarely.  The understorey is composed largely of hazel (Corylus avellana), especially 
in the north of the woodland.  Other species found in the understorey, frequently as coppice stools, include 
hawthorn (Crataegus monogyna), elder (Sambucus nigra) and ash.  Recent coppicing has largely taken place 
in the north of the wood, creating a more open canopy.  The herb layer in this part of the wood is dominated by 
dog’s mercury (Mercurialis perennis), with occasional wood avens (Geum urbanum), red campion (Silene 
dioica), lords and ladies (Arum maculatum) and herb robert (Geranium robertianum).  Ground ivy (Glechoma 
hederacea) is also frequent.  Early in the year bluebells (Hyacinthoides non-scripta) dominate the ground flora 
throughout the wood.  Lady fern (Athyrium filix-femina) is occasional throughout the wood and male fern 
(Dryopteris filix-mas) is frequent. Both honeysuckle (Lonicera periclymenum) and ivy (Hedera helix) occur as 
climbers in the field layer.  To the south of the wood, the canopy is more closed and the understorey dense.  
The herb layer here is dominated by bramble (Rubus fruticosa agg.), nettle and rosebay willowherb 
(Chamaenerion angustifolium).  Herb robert is occasional, as are both marsh thistle (Cirsium palustre) and 
creeping thistle (Cirsium arvense).  The most frequent grasses found in open areas of the woodland are annual 
meadow grass (Poa annua), creeping bent (Agrostis stolonifera), red fescue (Festuca rubra) and false oat 
grass (Arrhenatherum elatius).  Yorkshire fog (Holcus lanatus) and common bent (Agrostis tenuis) also occur, 
as does soft rush.   Herbs common in the more open areas of the wood and on the edges include hedge 
woundwort (Stachys sylvatica), lesser stitchwort (Stellaria graminea), black knapweed (Centaurea nigra) and 
creeping buttercup (Ranunculus repens). 
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Church Meadow, 
Alder Carr, Three 
Corner Thicket 
and Nursery 
Plantation (CWS 
ref. 2296) 

256,099  Shared boundary 
only 

The site comprises mainly cattle grazed, unimproved wet pasture, bisected by spring-fed ditches (Church 
Marsh), with areas of wet and dry woodland (Alder Carr, Nursery Plantation and 3-Corner Thicket), some of 
which appears of be of ancient origin. To the north, there is an area of former lake, which has reverted to 
wetland, including a large reedbed. The River Tud flows west to east through the middle of the site. Church 
Marsh is old and unimproved wet, neutral grassland, supporting cuckooflower (Cardamine pratensis), common 
sorrel (Rumex acetosella), smooth tare (Vicia tetrasperma), meadow buttercup (Ranunculus acris), marsh 
thistle (Cirsium palustre), brooklime (Veronica beccabunga), watermint (Mentha aquatica), clustered dock 
(Rumex conglomeratus), square-stemmed St John’s-wort (Hypericum tetrapterum), meadow vetchling 
(Lathyrus pratensis), greater birds-foot trefoil (Lotus pedunculatus), ragged robin (Silene flos-cuculi), glaucous 
sedge (Carex flacca), lesser pond sedge (Carex acutiformis), sharp-flowered rush (Juncus acutiflorus), jointed 
rush (Juncus articulatus). The marshy grassland also has locally abundant creeping thistle (Cirsium arvense) 
and dominanting soft rush (Juncus effusus). On drier ground notable species include crested dogstail 
(Cynosurus cristatus) and yellow oat grass (Trisetum flavescens). The spring-fed ditch system feature dense 
beds of stonewort (Chara vulgaris), water crowfoots (Ranunculus aquatilis and Ranunculus trichophyllus), 
water plantain (Alisma plantago-aquatica), water horsetail (Equisetum fluviatile), opposite leaved pondweed 
(Groenlandia densa), floating pondweed (Potamogeton natans), and fen rush (Juncus subnodulosus). Small 
teasel (Dipsacus pilosus) and great bittercress (Cardamine amara) grow in shady spots alongside the River 
Tud. There are stands of low lying, carr woodland and scrub beside the water, dominated by alder (Alnus 
glutinosa) and willow (Salix sp.), with marsh marigold (Caltha palustris), town hall clock (Adoxa moschatellina), 
flag iris (Iris pseudacorus), lady fern (Aythrium filix-foemina) and pond sedge (Carex riparia). Drier stands of 
woodland support primrose (Primula vulgaris), sanicle (Sanicla europaea), wood speedwell (Veronica 
montana), wood sorrel (Oxalis acetosella), climbing corydalis (Ceratocapnos claviculate), native bluebell 
(Hyacinthoides non-scripta), pignut (Conopodium majus), perennial mercury (Mercurialis perennis), wood 
sedge (Carex sylvatica), enchanters nightshade (Circaea lutetiana), wood false-brome (Brachythecium 
sylvaticum), wood anemone (Anemone nemorosa), bugle (Ajuga reptans), 3-nerved sandwort (Moerhingia 
trinerva), greater chickweed (Stellaria neglecta) and ramsons (Allium ursinum). Honingham Old Lake supports 
stands of reed (Phragmites australis) and reed sweet grass (Glyceria maxima), with water mint, pond sedge, 
reed canary grass (Phalaris arundinacea), hemp agrimony (Eupatorium cannabinum), common fleabane 
(Pulicaria dysenterica), wild angelica (Angelica sylvestris), marsh thistle, brooklime and fen rush. 

Long Dell and 
Westlodge Hills 
(CWS ref. 2297) 

338,565  Shared boundary 
only 

This site comprises a semi-natural woodland of mainly oak (Quercus robur), beech (Fagus sylvatica) and ash 
(Fraxinus excelsior), with holly (Ilex aquifolium) and rowan (Sorbus aucaparia). The woodland has a varied age 
structure and includes areas of plantation, with some areas supporting pine sp. (Pinus sp.). The canopy is 
largely closed, while some areas have a more open structure, supporting a more varied woodland ground flora. 
The site lies on an east-west ridge of higher ground on light sandy soils with both south and north facing 
aspects. Clearings in the western part of the site feature acid grassland and gorse scrub. Throughout the wood, 
where soils are drier and more acidic, the ground flora includes climbing corydalis (Ceratocapnos claviculata), 
wood sedge (Carex sylvatica), enchanter’s nightshade (Circaea lutetiana), wood false-brome (Brachythecium 
sylvaticum), wood sorrel (Oxalis acetosella) and broad buckler fern (Dryopteris dilatata). Where the ground is 
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slightly damper, particularly on the north-facing slopes, species include male fern (Dryopteris filix-mas), wood 
melick (Melica uniflora), bluebell (Hyacinthoides non-scripta), ramsons (Allium ursinum), common figwort 
(Scrophularia nodosa) and wood anemone (Anemone nemorosa). Other flora present in the wood includes 
wood sage (Teucrium scorodonium), perennial mercury (Mercurialis perennis) and red campion (Silene dioica). 
Clearings in the western part of the site support areas of acid grassland, which is dominated by common bent 
(Agrostis capillaris), with gorse (Ulex europaeus) scrub. Associated species in these areas include wood sage 
and sheep’s sorrel (Rumex acetosella) with common cudweed (Filago vulgaris) and hoary mullein (Verbascum 
pulverulentum) occurring locally on more disturbed ground. 

Church Hill 
Common (CWS 
ref. 1340) 

88,503  Shared boundary 
only 

Church Hill Common, a registered common (CL 228), is on the north west of Ringland village, with St Peter’s 
church just to the east. The site is divided in two by a country lane. There are some steep sided dips and pits, 
which are old sand, gravel and marl pits, particularly to the south of the dividing road. The northern part of 
Church Hill Common is a birch (Betula pendula) and oak (Quercus robur) dominated woodland, with occasional 
sycamore (Acer pseudoplatanus). The northern boundary has a few veteran oaks. There is dense bracken 
(Pteridium aquilinum) cover through much of the woodland, along with areas of bramble (Rubus fruticosus 
agg.), blackthorn (Prunus spinosa) and hawthorn (Crataegus monogyna) scrub to the south, along with elm 
(Ulmus sp.) and hazel (Coryllus avellana). Native bluebells (Hyacinthoides non-scripta) make up some of the 
otherwise sparse ground flora under the trees. The larger, southern part of the site has a central area of acidic 
grassland, with a surrounding belt of woodland and scrub. The grassland has a few individual oaks and one 
sweet chestnut (Castanea sativa), also sheep’s sorrel (Rumex acetosella), heath bedstraw (Galium saxatile) 
and lesser stitchwort (Stellaria graminea). The dominant grasses here are common bent (Agrostis capillaris), 
creeping soft grass (Holcus mollis) and Yorkshire fog (Holcus lanatus). There are more native bluebells to the 
south of the grassland. Bracken and gorse (Ulex europaeus) are encroaching in places. The woodland to the 
west is again mainly birch and oak, with occasional sycamore, sweet chestnut and rowan (Sorbus aucuparia). 
A bracken-dominated, at times overgrown grassy path leading around the edge of the site just beyond the 
trees. The more mown patches have sheep’s sorrel, Yorkshire fog, climbing corydalis, broad leafed dock 
(Rumex obtusifolius), foxglove (Digitalis purpurea), common bent grass, and raspberry (Rubus idaeus). To the 
far south west corner there seems to be a patchy, and in places defunct, old hawthorn hedge. There is 
blackthorn scrub and birches to the north of the woodland and several mature-veteran oaks with large 
spreading canopies. To the east of the central grassland there is gorse and bramble scrub, merging into oak 
woodland with bracken below. Dense areas of blackthorn scrub make up the rest of the site, with some mature 
oaks, birch, and rowan amongst the scrubby areas. The open patches and cut paths here support a flora 
including lesser stitchwort, common sorrel (Rumex acetosa), sheep’s sorrel, heath bedstraw and native 
bluebells. Grasses here include sweet vernal grass (Anthoxanthum odoratum), common bent and Yorkshire 
fog. At the very edge of the site, on the north east corner, there is a small patch of interesting roadside flora. 
Species surviving on the roadside verge include Lady’s bedstraw (Galium verum), burnet saxifrage (Pimpenella 
saxifraga), dark mullein (Verbsacum nigrum), knapweed (Centaurea nigra) and yellow oat grass (Trisetum 
flavescens). 
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APPENDIX C – MAP OF HABITATS  
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