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1 Introduction 

1. Introduction  

1.1 Terms of reference  

1.1.1 Atkins Limited (Atkins) has been commissioned by the University of Cambridge to produce a ‘Woodland 

Management Strategy’ for boundary tree groups at the West Cambridge site as part of the outline planning 

application (OPA) for the development of the West Cambridge site.  

1.1.2 This ‘Woodland Management Strategy’ has been prepared to provide management principles and 

objectives for the tree and shrub groups which are to be retained on the boundaries of the West Cambridge 

site, and occasional groups which are more central that have been identified for inclusion by the council. 

This is to address concerns from Cambridge City Council over their lack of management. Similarly, if a 

management regime is not implemented then the condition of the groups will deteriorate, meaning they will 

no longer meet the requirements of their particular landscape function.   

1.1.3 The requirements for this strategy were identified as an action during a Post Submission workshop with 

Cambridge City Council on 1st November 2016.  

1.1.4 The council made reference to the production of an ‘Existing Vegetation Management Strategy’, to include; 

the identification of all existing vegetation; the condition of the vegetation; whether the vegetation is 

identified for removal at Outline stage; and protection of existing vegetation.  

1.1.5 All of this information has already been produced as part of the Outline Planning Application and is 

contained within the produced Arboricultural Impact Assessment and accompanying Tree Protection Plans 

for the Outline Planning Application. Accordingly, this strategy focuses on the following information:    

• Identify landscape function of woodland tree groups. 

• Preparation of woodland management principles for the boundary woodland and tree groups recorded 

on the West Cambridge site, as these areas cover potential conflicts with the proposed building zones 

on site and they are important for screening functions to views in and out of the site;  

• The management principles apply solely to the woodland tree groups that are growing directly on the 

boundaries of the site and incorporating a mixture of tree and shrub species. It omits individual trees or 

tree groups containing individually recorded trees because these have not been planted or growing as 

woodland screens.  

• Capturing data in line with the UK Woodland Assurance Standard Third Edition (version 3.1) 

(http://ukwas.org.uk/wp-content/uploads/2012/05/UKWAS-Third-Edition-version-3.1-20122.pdf) which 

is a published certification standard defining appropriate and effective woodland management for the 

UK; 

• The assessment of each woodland or group edge for canopy tree species, i.e. those that are capable 

of being long lived. The tagging of pertinent trees by the Arboriculturists for plotting by a land survey 

team that will follow on behind the arboriculturists to make sure these trees are plotted to influence the 

offsets required for the building zones .  

1.1.6 All of this information forms part of this ‘Woodland Management Strategy’ report and is supplemented by 

plans covering their locations.  

1.2 Tree groups 

1.2.1 The following boundary woodland and tree groups are included within this strategy, the reference numbers 

correspond to the Atkins Arboricultural Impact Assessment and Tree Protection Plans for the West 

Cambridge site;  

• Woodland references – W1, W2, W3A-B & W4A-C which run along part of the southern boundary and 

all of the western boundary; 

• Tree groups – G019, G041, G090, G105, G116, G016A-E, G003, G002, G024A which run along the 

site’s north, south and east boundaries. 

1.3 Scope of works 

1.3.1 This report presents information captured on 17th & 18th November 2016 by Atkins’ Arboricultural Team 

Leader Tom Dale BSc (Hons), Cert Arb (L6 (ABC), M.Arbor.A, and Atkins’ Landscape and Arboricultural 

Consultant Adam Atkins, BA (Hons) CMLI, TechCert (ArborA). 

1.4 Purpose of plan 

1.4.1 This report  covers the long-term management of specific woodland or tree group within the West 

Cambridge site for the woodland/trees to continue to meet their landscape functions, including screening, 

and to provide the setting for longer lived tree species to thrive and develop into large mature specimens of 

cultural, arboricultural and landscape significance. 

1.4.2 If these trees or woodlands are left unmanaged the condition of the vegetation will deteriorate over-time. 

This is through competition for sunlight and resources. The effects of which will inhibit the slower growing 

species and lead to slender trees and shrubs of limited crown extents, reducing screen functions and 

significantly increasing the risk of tree failures through wind-throw and a loss of vitality.    

1.4.3 This management plan will also provide a central document for the University to adopt for the site and will 

form the basis on which future developers need to adhere to should they wish to build on a plot within the 

West Cambridge site. Placing the emphasis on producing sympathetic designs on which to retain existing 

trees/woodlands, rather than blanket removal. 

http://ukwas.org.uk/wp-content/uploads/2012/05/UKWAS-Third-Edition-version-3.1-20122.pdf
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2 Method 

2. Method 

2.1 Survey method 

2.1.1 The survey was a non-invasive ground level assessment looking specifically at the tree and shrub 

populations within the groups.  

2.1.2 Tree groups were assessed by Atkins’ Arboriculturists to identify the following information in line with the 

UK Woodland Assurance Standard Third Edition (version 3.1) (http://ukwas.org.uk/wp-

content/uploads/2012/05/UKWAS-Third-Edition-version-3.1-20122.pdf) which is a published certification 

standard defining appropriate and effective woodland management for the UK; 

• Define long-term management principles for the woodland or group; 

• Assessment of the relevant aspects of the woodland or group resource – e.g. species, age, vitality, 

spacing, current management; 

• Identify any special characteristics and sensitivities of the woodland or group and appropriate 

treatments; 

• Set objectives; 

• Rationale for management prescriptions; 

• Outline the planned felling and regeneration over the next 20 years – including specific measures to 

enhance, where possible, the areas assessed. The 20 years is the maximum period of time the 

guidance recommends given the significant changes that can occur within that 20 year period, most 

notably the potential arrival and spread of Ash dieback disease which could result in the mortality of 

the majority of Ash trees on site.   

2.2 Limitations to survey 

2.2.1 The survey is an assessment of the woodland or group as a whole, meaning individual trees were not 

inspected to inform on their retention values or safe useful life expectancies. Where dangerous or dead 

trees were identified, reasonable management prescriptions have been made as part of this strategy to 

cover the required works. 

2.2.2 The survey did not involve the tagging of all the individual canopy trees along their boundaries with the 

building zones, as this would have resulted in a significant number of trees. Instead the survey picked up 

canopy tree species at intervals of approximately 5m – 10m. This is deemed reasonable in order to gain an 

average offset of the larger trees from the woodland edges.  

2.3 Survey locations 

2.3.1 The location of the groups are illustrated on Figure 2.1. Appendix C shows Figure 2.1 with enlarged detail.   

http://ukwas.org.uk/wp-content/uploads/2012/05/UKWAS-Third-Edition-version-3.1-20122.pdf
http://ukwas.org.uk/wp-content/uploads/2012/05/UKWAS-Third-Edition-version-3.1-20122.pdf
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4 General management principles 

3. General management principles 

3.1 General 

3.1.1 These groups of trees are boundary features, as such their primary function is for screening to views in and 

out of the site. This means that there are general management principles which are applicable to all of the 

groups and these are listed below:  

• Resilience – implement correct management to ensure that the groups still provide screening functions 

into the future; 

• Biodiversity – implementing correct management for the benefit of biodiversity, identifying and 

exploiting opportunities to increase the level of biodiversity; 

• Continuity of cover – implement correct management to ensure continuous cover;  

• Legacy – implement correct management to enable the development of selected individual specimen 

trees within some of the larger groups; 

• Legal compliance – implement correct management that complies with the legal requirements relevant 

to the management undertaken.  

3.1.2 These are the principles to which management objectives shall be prescribed for each of the boundary 

groups.   

3.2 Resilience  

3.2.1 This management principle is related to the ability of the woodland or group to continue to function as an 

effective screen and shall be underpinned by the following aims: 

• Create a diverse structure to include variations in age, tree form, layering and the distribution of 

deadwood.  

• Create dense young growth created by coppicing and promoting a varied vertical structure within the 

group. 

• Implement management practices to move away from a single species dominating the planting 

composition, to mitigate for potential pests and disease or climate change. 

• Early identification of any pests and diseases, and the implementation of corrective measures as 

appropriate.  

3.3 Biodiversity 

3.3.1 This management principle is related to implementing correct management for the benefit of biodiversity 

and shall be underpinned by the following aims: 

• Identify any special characteristics or sensitivities of the woodland/group through consultation with the 

project team’s Ecologist and implement appropriate treatments. 

• Check the relevant Habitat Action Plans (HAPs) or Species Action Plans (SAPs) in the UK Biodiversity 

Action Plan and Local Authority’s Biodiversity Action Plans(BAPs).   

3.4 Continuity of cover 

3.4.1 This management principle is related to the ability of the woodland to continue to function as an effective 

screen and shall be underpinned by the following aims: 

• Maintain a woodland canopy during the implementation of management by selective thinning, rather 

than any clear felling operations.  

• Ensure regeneration failures are kept to a minimum through implementing management practices to 

limit browsing potential and through managing surrounding vegetation to reduce competition. 

3.5 Legacy 

3.5.1 This management principle is related to managing the woodland to enable selected individual specimen 

trees to develop and achieve their full growth potential and shall be underpinned by the following aims: 

• Maintain adequate space around the selected trees free from competition.  

• Ensure these trees have a minimum of 15m offset from the building zones. 

3.6 Legal compliance 

3.6.1 This management strategy will have to comply with the legal requirements relevant to the management 

undertaken including: 

Forestry Act 1967 (as amended) 
• Felling licences are covered within the Forestry Act 1967; 

• The Forestry Act 1967 makes it an offence to fell licensable trees without having obtained a licence or 

other valid permission; 

• Licensable trees are those that fall outside of the exemptions detailed below; 

• Fines or a re-stocking notice can be served if an offence can be proved and convicted; 

• Any fines or re-stocking notices will be served by the Forestry Commission, not the Local Planning 

Authority.  

Relevant Exemptions 

• In any calendar quarter you may fell 5 cubic metres of timber without a licence; 

• A calendar quarter is defined as 1st Jan to 31st March, 1st April to 30th June, 1st July to 30th 

September and 1st October to 31st December; 

• Felling trees which, when measured at a height of 1.3m from the ground have a diameter of 80mm or 

less; 

• Felling trees with a diameter of 100mm or less for the purpose of thinning a tree group; 
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5 General management principles 

Plant Health Act 1967 

3.6.2 All tree works are to be undertaken in line with current recommendations in accordance with BS3998:2010 

Tree work – Recommendations and shall comply with the most recent advice and guidelines from the 

Arboriculture and Forestry Advisory Group (AFAG), the Forestry Industry Safety Accord (FISA), or the 

Health and Safety Executive (HSE) .  

3.6.3 The tree works contractor will have to submit a risk assessment and method statement for review by the 

University of Cambridge prior to commencing works on site.  

Conservation of Habitats and Species Regulations 2010 (as 
amended) – specifically in regards to Bats, Dormice, Wild Plants 

3.6.4 Tree works are to be planned to ensure protection of people, property and wildlife. If the works are to be 

undertaken during the bird nesting season then advice is to be sought from an Ecologist prior to 

undertaking tree works.  

Wildlife and Countryside Act 1981 (as amended).  

3.6.5 Where a group contains protected, rare and endangered flora and fauna then the works may require 

specific notification or permission to be obtained from the applicable governing body to undertake any 

works. Table 3.1 summarises applicable types of offences and licensing procedures and guidance. 
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6 General management principles 

Table 3.1 Wildlife and Countryside Act 1981 offences, licensing procedures, and guidance 

Species Legislation (England & 

Wales) 

Offences Licensing procedures and guidance (England & Wales) 

Bats 

European 
protected 

species 

Conservation of Habitats 

and Species Regulations 

2010 (as amended)  Reg 41 

Deliberately capture, injure or kill a bat; deliberate disturbance of 

bats; or damage or destroy a breeding site or resting place used by a 

bat. 

[The protection of bat roosts is considered to apply regardless of 
whether bats are present.]  

A Natural England (NE) licence in respect of development is required in England or a licence from the Welsh Assembly 

Government in consultation with Natural Resources Wales (NRW) in Wales. 

European Protected Species: Mitigation Licensing- How to get a licence (NE 2010) 

Bat Mitigation Guidelines (English Nature 2004) 

Bat Workers Manual  (JNCC 2004) 

Wildlife and Countryside 

Act 1981 (as amended) S.9 

Intentionally or recklessly obstruct access to any structure or place 

used for shelter or protection or disturb a bat in such a place. 

Licence from NE or NRW is required for surveys (scientific purposes) that would involve disturbance of bats or 

entering a known or suspected roost site.  

Dormouse 

European 

protected 

species 

Conservation of Habitats 

and Species Regulations 

2010 (as amended)  Reg 41 

Deliberately capture, injure or kill a dormouse; deliberate disturbance 

of a dormouse; or damage or destroy a breeding site or resting place 

used by a dormouse. 

A Natural England licence in respect of development is required in England or a licence from Natural Resources Wales 

(NRW) in Wales.  

European Protected Species: Mitigation Licensing- How to get a licence (NE 2010) 

Dormouse Conservation Handbook (English Nature 2006) 

Wildlife and Countryside 

Act 1981 (as amended) S.9 

Intentionally or recklessly obstruct access to any structure or place 

used for shelter or protection or disturb a dormouse in such a place. 
Licence issued for survey and conservation by Natural England or Natural Resources Wales. 

Birds Wildlife and Countryside 

Act 1981 (as amended) S.1 

Intentionally kill, injure or take any wild bird; intentionally take, 

damage or destroy the nest of any wild bird while that nest is in use 

or being built; intentionally take or destroy the nest or eggs of any 
wild bird. 

[Special penalties are liable for these offences involving birds on 

Schedule 1 (e.g. most birds of prey, kingfisher, barn owl).] 

Intentionally or recklessly disturb a Schedule 1 species while it is 
building a nest or is in, on or near a nest containing eggs or young; 

intentionally or recklessly disturb dependent young of such a species.  

No licences are available to disturb any birds in regard to development.  

Licences are available in certain circumstances to damage or destroy nests, but these only apply to the list of 

licensable activities in the Act and do not cover development.   

General licences are available in respect of ‘pest species’ but only for certain very specific purposes e.g. public health, 
public safety, air safety. 

Plants 

European 

protected 
species 

Conservation of Habitats 

and Species Regulations 
2010 (as amended); 

Reg.45  

Deliberately pick, collect, cut, uproot or destroy a wild plant of a 

European protected species (Schedule 5).  

Licences can be issued for science, education and conservation and also in respect of a development if it is of 

overriding public interest. Since the 21st August 2007 it is no longer a defence to show that the picking, cutting, 
collecting, uprooting or destruction of a wild European Protected Species of plant was the incidental and unavoidable 

result of an otherwise lawful activity.  

European Protected Species: Mitigation Licensing- How to get a licence (NE 2010)  

Licences can also be issued for destructive survey methods for floating water plantain, where non-destructive methods 
are insufficient to determine presence (Guidance on sampling rare aquatic plants, NE 2009).  

Plants 

Nationally 
protected 

species 

Wildlife and Countryside 

Act 1981 S.13 (Schedule 8) 
Intentionally pick, uproot or destroy any wild plant on Schedule 8  Licences can be issued by Natural England for specific purposes only, such as science and education or conservation 

purposes. There is no provision for licensing the above actions for development operations under the Wildlife & 

Countryside Act 1981 (as amended).  Such actions can only proceed if they are covered by the appropriate defence in 

the Act, which permits otherwise illegal activities if they are the 'incidental result of a lawful operation and could not 
reasonably have been avoided'. Only a court can decide what is 'reasonable' in any set of circumstances. 

No licence is required for survey in England or Wales.  Guidance on survey techniques is available from Natural 

England. 

Plants  

All plants 

Wildlife and Countryside 

Act 1981 S.13 
To uproot any wild plant without authorisation. No licence is required.  The land owner’s permission is required. (England and Wales) 
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7 Existing conditions 

4. Existing conditions 

4.1 Existing plot details 

4.1.1 Table 4.1 provides details on the existing woodland groups and specifically the opportunities for 

management: 

Table 4.1 Existing woodland and tree groups and management opportunities 

Group 

reference 

Species Age Current layout and spacing Current 

management & 
vitality 

Public 

access 

Invasive 

Species 

Amount of 

regeneratio
n 

Current 

protection 

Current observations, issues and opportunities 

W1 

1937 to 

1950 

Trees: 

Common Oak, 

Common Ash, Silver 

Birch, Aspen, Cherry, 
Field Maple 

Shrubs: 

Hawthorn, Hazel, 

Blackthorn 

Young Growing on earth mound, triangular 

shape. 

Average 2m spacings between rows and 

plants, planting rows from 7 to 12 in 
places. 

Staggered hedgerow on south boundary. 

No management recorded, stock now 
leggy and drawn. 

Groups of multi-stem hazel and other 

pockets of odd-numbered shrubs. 

Existing variation in vertical structure – 
between shrub and tree stock. 

No woodland edge habitat on boundary 

with building zone. 

No recent 

management 

record. 

Good vitality, 
occasional dead 

trees resulting from 
over competition 

No Areas of 

bramble 

Low – 

occasional 

self-sown 
Alder & Ash 

saplings. 

Wet, 
saturated 

areas 

opposite 
building zone 

on north 
edge of 

group being 

colonised by 
Alder. 

Tree/shrub 

guards still 

attached to 
majority of stock 

Relatively sparse on the crest of the earth mound at 

the south west corner, where planting becomes 

intermittent, with trees at 2.5-4m spacings 

Tree/shrub guards restricting growth in places. 

Ash dominating tree species. 

Aspen present which can outcompete more 
preferable or higher value species. 

No management undertaken on southern hedgerow. 

Close spacing between trees/shrubs restricting 
crown formations. 

Landscape function – Shelter belt and woodland 

group 

W2 

1926 to 

1936 

Trees: 

Common Oak, 

Common Ash, Aspen, 
Cherry, Field Maple 

Shrubs: 

Hawthorn, Hazel, 

Elder, Guelder Rose 

Young Growing on earth mound, rectangular 

shape 

Average 1.5-2m spacings between rows 
and plants. Approximately 8 rows. 

Staggered hedgerow on south boundary. 

No management recorded, stock now 
leggy and drawn. 

Groups of multi-stem hazel and other 

pockets of odd-numbered shrubs. 

Limited variation in vertical structure. 

No woodland edge habitat on boundary 
with building zone. 

No recent 

management 
record. 

Good vitality 

No None Low – 

occasional 
self-sown 

Elder 

Tree/shrub 

guards still 
attached to 

majority of stock 

Tree/shrub guards restricting growth in places. 

No management undertaken on southern hedgerow. 

Close spacing between trees/shrubs restricting 

crown formations. 

Relatively uniform height throughout. 

Aspen present which can outcompete more 
preferable species or higher value species. 

Landscape function – shelter belt 
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8 Existing conditions 

Group 
reference 

Species Age Current layout and spacing Current 
management & 

vitality 

Public 
access 

Invasive 
Species 

Amount of 
regeneratio

n 

Current 
protection 

Current observations, issues and opportunities 

W3A 

1901 to 
1913 

Trees: 

Common Oak, 
Common Ash, Field 

Maple, Scots Pine, 
Cherry, Apple 

Shrubs: 

Hawthorn, Elder 

Young to 

semi-

mature 

Growing on level ground as a rectangular 

plot. Earth bund to west of group. 

Planted in diagonal rows, each row 

approximately 5m apart. The plants in the 
rows are growing at approximately 2m 

spacings. 

Scots Pine more prevalent in southern 

extents – largely failed to establish with 
dead stems present. 

Intermittent hedgerow planting on west 

extents, largely failed to establish, 
occasional shrubs remaining. 

There is a mature field boundary 

hedgerow outside of group to the east 
which has intermittent gaps, with the 

specimens having received no recent 

management with leggy and drawn stems 
on existing shrubs. 

No woodland edge habitat on boundary 

with building zone. 

No recent 

management 

record. 

Good vitality, on 
broad leaf 

specimens, poor on 

coniferous trees 
with occasional 

dead stems of Scots 
Pine present from 

over competition. 

There are 

signs of 

public 

access, 
with 

desire 
lines to 

the north 
of the 

group. 

Dense 

pockets  of 

bramble 

Low – 

occasional 

self-sown 

Elder and 
Ash & Oak 

saplings 

Open boundary 

to east. 

Occasional tree 

stake still 
attached. 

Limited shrub species, and relatively uniform vertical 

structure. 

Standing dead trees. Scots Pine failing to thrive 

throughout the majority of the group. 

No management undertaken on eastern hedgerow. 

West woodland edge planting failed to establish. 

Close spacing between trees/shrubs restricting 
crown formations. 

Limited understorey vegetation. 

Landscape function – Shelter belt and woodland 

group 

W3B 

1914 to 

1925 

Trees: 

Common Oak, 

Common Ash,  Aspen, 
Cherry, Field Maple, 

Alder 

Shrubs: 

Hawthorn, Hazel, 
Elder, Dogwood 

Young Growing on level ground as a rectangular 

plot. 

Average 1-1.5m spacings between plants. 

Planted hedgerow on southern boundary. 

No management recorded, stock now 

leggy and drawn. 

Groups of multi-stem hazel and other 
pockets of odd-numbered shrubs. 

Limited variation in vertical structure. 

No woodland edge habitat on boundary 

with building zone. 

No recent 

management 
record. 

Good vitality 

No Pockets of 

bramble in 
places 

Low – 

occasional 
self-sown 

Elder 

Tree/shrub 

guards still 
attached to 

majority of stock 

Tree/shrub guards restricting growth in places. 

No management undertaken on southern hedgerow. 

Close spacing between trees/shrubs restricting 
crown formations. 

Relatively uniform height throughout. 

Aspen present which can outcompete with more 

preferable species. 

Ash dominating tree species. 

Landscape function – Shelter belt  

W4A 

1951 & 
1953 

Trees: 

Elm 

Shrubs: 

Hawthorn, Elder 

Young to 

over-
mature 

Growing as a rectangular plot. 

Average 5m spacings between plants. 

No planted stock, all natural regeneration. 

Limited variation in vertical structure. 

No woodland edge habitat on boundary 
with building zone. 

No recent 

management 
record. 

Fair vitality, 

standing dead 
stems in places with 

some collapsed. 

Public 

footpath 
runs 

parallel to 
western 

edge. 

Pockets of 

bramble in 
places 

Medium – 

majority of 
plants have 

naturally 
regenerated 

Timber panelled 

fence between 
group and 

building zone. 

Hawthorn dominant species. 

Collapsed and dead stems in places through neglect, 
windthrow and competition for light inducing drawn 

and unbalanced crowns. 

Occasional Elm sapling. Dutch Elm Disease 

prevalent, with standing dead stems. 

Limited understorey, dense canopy cover from 

Hawthorn crowns intertwining. 

Landscape function – Scrub woodland  
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9 Existing conditions 

Group 
reference 

Species Age Current layout and spacing Current 
management & 

vitality 

Public 
access 

Invasive 
Species 

Amount of 
regeneratio

n 

Current 
protection 

Current observations, issues and opportunities 

W4B 

1954 to 
1960 

Trees: 

Common Ash,  Norway 
Maple, Sycamore, 

Crack Willow 

Shrubs: 

Hawthorn, Blackthorn, 
Elder 

Young to 

mature 

Rectangular plot. Earth mound on its 

north extents covered with largely self-

sown scrub vegetation. 

Dominated by natural regeneration. 

A 3-5m band of sycamore on south east 
corner. The majority have self-sown. 

Average of 3m spacings between plants. 

Limited variation in vertical structure. 

No woodland edge habitat on boundary 
with building zone. 

Current 

management of 

scrub vegetation to 

keep access road 
clear. 

Fair vitality, 

standing dead 
stems in places with 

some collapsed. 

Public 

footpath 

runs 

parallel to 
western 

edge and 
internal 

access 
road to 

east. 

Pockets of 

bramble  

and areas 

of 
Blackthorn 

scrub in 
places 

Medium – 

majority of 

plants have 

naturally 
regenerated 

No guards or 

protection in 

place 

Hawthorn dominant species. 

Collapsed and dead stems in places through neglect, 
windthrow and competition for light inducing drawn 

and unbalanced crowns. 

Occasional Sycamore with a number of saplings 
having self-sown on south east corner of the group. 

Limited understorey, dense canopy cover from 

Hawthorn crowns intertwining. 

The earth mound is heavily infested by rabbits, 
meaning the potential to enhance this area with new 

planting will require pest control and adequate 

protection in order for the plants to establish. 

Landscape function – Scrub woodland 

W4C 

1962 to 
1964 

Trees: 

Horse Chestnutx1, 
Common Ashx1, Elm 

Shrubs: 

Hawthorn, Blackthorn, 

Elder 

Young to 

mature 

Lapsed hedgerow. Not continuous, 

occasional gaps. 

6m walkway between group and the 

highway plot to west. 

Successional growth from blackthorn 

scrub. No defined uniform hedgerow. 

Current 

management of 
scrub vegetation to 

keep access road 
clear. 

Fair vitality, 

standing dead 
stems in places with 

some collapsed. 

Public 

footpath 
runs 

parallel to 
western 

edge and 
internal 

access 

road to 
east. 

Pockets of 

bramble  
and areas 

of 
Blackthorn 

scrub in 
places 

Low – 

pockets of 
Blackthorn 

successional 
growth 

No guards or 

protection in 
place 

Limited species diversity. 

Collapsed and dead stems in places through neglect, 
windthrow and competition for light inducing drawn 

and unbalanced crowns. 

Standard trees limited to 2no. 

Gaps in places from collapsed stems. 

Dry ditch to west of group. 

Dense ivy clad stems from centre. 

Occasional Elm sapling, with Dutch Elm Disease 
present within group. 

Landscape function – Hedgerow 

G116 Trees: 

Common Ash, 

Common Oak, Field 

Maple, Lime, Cherry, 
Scots Pine 

Shrubs: 

Hazel, Elder 

Young Rectangular plot. Growing on level 

ground. 

Planted plot with approximately 6 rows 

and an average of 1.5-2m spacings 
between trees. 

Limited variation in vertical structure. 

Groups of multi-stem hazel within group. 

No woodland edge habitat on boundary 

with building zone. 

No active 

management 

recorded. 

Fair to good vitality, 
standing dead 

stems in places with 
dead Scots Pine 

trees. 

No public 

access, 

fencing 
surrounds 

area 

None 

observed 

Low – 

occasional 

elder sapling 

Rabbit proof 

fencing 

surrounds plot. 

Close spacing between trees/shrubs restricting 

crown formations. 

Relatively uniform height throughout. 

Ash dominant tree species. 

Limited understorey vegetation due to dense canopy 
cover. 

Areas to east of group suitable for new planting. 

Landscape function – Shelter belt 

G016A Trees: 

Common Ash, 
Common Oak, Field 

Maple, Lime, Cherry, 

Whitebeam 

Shrubs: 

Hazel, Elder, Hawthorn 

Young to 

semi-
mature 

Growing as a largely rectangular plot, on 

level ground. 

Planted plot with no obvious rows. 

Random planting configuration and an 

average of 2m spacings between trees. 

Limited variation in vertical structure. 

Groups of multi-stem hazel within group. 

No woodland edge habitat on boundary 

with building zone. 

No active 

management 
recorded. 

Fair to good vitality, 

standing dead 
stems in places with 

dead trees. 

No public 

access, 
fencing 

surrounds 
area 

None 

observed 

Low – 

occasional 
elder sapling 

Rabbit proof 

fencing 
surrounds plot. 

Close spacing between trees/shrubs restricting 

crown formations. 

Relatively uniform height throughout. 

Ash dominant tree species. 

Limited understorey vegetation due to dense canopy 

cover. 

Lapsed hedgerow to north of group along highway. 
High number of dead elms. 

Landscape function – Shelter belt 
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10 Existing conditions 

Group 
reference 

Species Age Current layout and spacing Current 
management & 

vitality 

Public 
access 

Invasive 
Species 

Amount of 
regeneratio

n 

Current 
protection 

Current observations, issues and opportunities 

G016B Trees: 

Common Ash, 
Common Oak, Silver 

Birch, Lime, Cherry, 
Whitebeam 

Shrubs: 

Hazel, Elder, Hawthorn 

Young to 

semi-

mature 

Growing as a largely rectangular plot, on 

level ground. 

Planted plot with approximately 7no. 

rows, with 1.5-2m spacings between rows 
and trees. 

Limited variation in vertical structure. 

Groups of multi-stem hazel within group. 

No woodland edge habitat on boundary 

with building zone. 

No active 

management 

recorded. 

Fair to good vitality, 
standing dead 

stems in places with 

dead trees. 

No public 

access, 

fencing 

surrounds 
area 

None 

observed 

Low – 

occasional 

elder sapling 

Rabbit proof 

fencing 

surrounds plot. 

However, this 
has been 

breached in 
places with 

girdled stems 
recorded from 

mammal 

grazing. The 
affected trees 

have largely 
died as a result. 

Close spacing between trees/shrubs restricting 

crown formations. 

Relatively uniform height throughout. 

Ash dominant tree species. 

Limited understorey vegetation due to dense canopy 

cover. 

Lapsed hedgerow to north of group along highway. 
High number of dead elms. 

Rabbit damage on trees, therefore, repairs required 

to existing rabbit proof fencing and pest control in 
order to protect any new planting or coppiced 

trees/shrubs 

Landscape function – Shelter belt 

G016C Trees: 

Common Ash, 

Common Oak, Silver 
Birch, Lime, Cherry, 

Beech, Elm 

Shrubs: 

Hazel, Elder, Hawthorn 

Young to 

semi-
mature 

Growing as a broadly rectangular plot on 

an earth mound. 

Planted plot with no obvious rows. 
Random planting configuration with 1-2m 

spacings between trees. 

Limited variation in vertical structure. 

Groups of multi-stem hazel within group. 

No woodland edge habitat on boundary 
with building zone. 

No active 

management 
recorded. 

Fair to good vitality. 

No public 

access, 
fencing 

surrounds 

area 

None 

observed 

Low – 

occasional 
Oak sapling 

and Elm 

Rabbit proof 

fencing 
surrounds plot. 

Close spacing between trees/shrubs restricting 

crown formations. 

Relatively uniform height throughout. 

Limited understorey vegetation due to dense canopy 
cover. 

Lapsed hedgerow to north of group along highway. 

High number of dead elms. 

Narrow plot. 

Landscape function – Shelter belt 

G016D Trees: 

Common Ash, 

Common Oak, Cherry, 
Beech 

Shrubs: 

Hazel, Hawthorn 

Young to 

semi-
mature 

Growing as a broadly rectangular plot on 

level ground. 

Planted plot with no obvious rows. 
Random planting configuration with 1-2m 

spacings between trees. 

Limited variation in vertical structure. 

Groups of multi-stem hazel within group. 

No woodland edge habitat on boundary 

with building zone. 

No active 

management 
recorded. 

Fair to good vitality. 

No public 

access, 
fencing 

surrounds 
area 

None 

observed 

Low – 

occasional 
Oak sapling 

Rabbit proof 

fencing 
surrounds plot. 

Tree stakes and 

ties still 
attached. 

Close spacing between trees/shrubs restricting 

crown formations. 

Relatively uniform height throughout. 

Limited understorey vegetation due to dense canopy 

cover. 

Lapsed hedgerow to north of group along highway. 

High number of dead elms. 

Narrow plot. 

Tree ties restricting growth in places. 

Landscape function – Shelter belt 

G016E Trees: 

Common Ash, 
Common Oak, Cherry, 

Beech, Lime 

Shrubs: 

Hazel, Hawthorn 

Young to 

semi-

mature 

Growing as a broadly rectangular plot on 

level ground. 

Planted plot with no obvious rows. 

Random planting configuration with 1-2m 
spacings between trees. 

Limited variation in vertical structure. 

Groups of multi-stem hazel within group. 

No woodland edge habitat on boundary 

with building zone. 

No active 

management 

recorded. 

Fair to good vitality. 

No public 

access, 

fencing 
surrounds 

area 

None 

observed 

Low – 

occasional 

Oak sapling 

Rabbit proof 

fencing 

surrounds plot. 

Tree stakes and 
ties still 

attached. 

Close spacing between trees/shrubs restricting 

crown formations. 

Relatively uniform height throughout. 

Limited understorey vegetation due to dense canopy 

cover. 

Lapsed hedgerow to north of group along highway. 
High number of dead elms. 

Narrow plot. 

Tree ties restricting growth in places. 

Landscape function – Shelter belt 
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Group 
reference 

Species Age Current layout and spacing Current 
management & 

vitality 

Public 
access 

Invasive 
Species 

Amount of 
regeneratio

n 

Current 
protection 

Current observations, issues and opportunities 

G002 Trees: 

Sycamore, Elm 

Shrubs: 

Elder 

Young to 

mature 
Informal group of primarily Elm. 

Dry ditch to north. 

Sloped banks to south. 

Average spacing 5m between trees. 

Historic 

management of cut 

stems on Elm 

recorded and 
trimming back of 

vegetation from 
highway 

infrastructure to 
north. 

Fair to good vitality. 

Public 

footpath 

runs 

parallel to 
north. 

Dense ivy 

ground 

cover 

Medium – 

largely self-

sown Elm 

No guards or 

protection in 

place 

Potentially outside of site ownership. 

Limited species diversity. 

Dry ditch to north of group. 

Dense ivy clad stems in places. 

Majority of trees are Elm, with Dutch Elm Disease 

present within locality. 

Landscape function – Shelter belt 

G003 & 
G003A 

Trees: 

Common Ash, Elm 

Shrubs: 

Hawthorn, Blackthorn, 
Elder 

Young to 
mature 

Lapsed hedgerow running along the north 
boundary of the site. 

Not continuous, occasional gaps. 

Intermittent standard trees present. 

Successional growth from blackthorn 
scrub. 

Largely Elm and hawthorn. 

Historic 
management of cut 

stems on Elm 

recorded and 
trimming back of 

vegetation from 
highway 

infrastructure to 

north. 

Fair vitality, 

standing dead 

stems in places with 
some collapsed. 

Public 
footpath 

runs 

parallel to 
north. 

Pockets of 
bramble  

and areas 

of 
Blackthorn 

scrub in 
places 

Medium – 
largely self-

sown Elm 

No guards or 
protection in 

place 

Potentially outside of site ownership. 

Limited species diversity. 

Collapsed and dead stems in places through neglect, 
windthrow and competition for light, inducing drawn 

and unbalanced crowns. 

Standard trees limited. 

Gaps in places from collapsed stems. 

Dry ditch to south of group in places. 

Dense ivy clad stems in places and covering ground. 

Majority of trees are Elm, with Dutch Elm Disease 

present within group. 

Landscape function – hedgerow and occasional 

standard trees 

G024A Trees: 

Common Oak, 
Common Ash, Aspen, 

Cherry, Field Maple, 

Scots Pine 

Shrubs: 

Hawthorn, Hazel, 

Elder, Guelder Rose, 

Privet, Dog Rose, 
Dogwood, Blackthorn 

Young to 

semi-
mature 

Growing on earth mound, rectangular 

shape 

Average 1.5-2m spacings between rows 

and plants. 

No management recorded, stock now 

leggy and drawn. 

Groups of multi-stem hazel and other 

pockets of odd-numbered shrubs. 

Some variation in vertical structure. 

Areas of shrubs on boundaries.  

No recent 

management 
record. 

Good vitality 

No Dense 

pockets of 
Blackthorn 

and 
Bramble 

Medium – 

occasional 
self-sown 

Elder, 
blackthorn 

Tree/shrub 

guards still 
attached to 

majority of stock 

Tree/shrub guards restricting growth in places. 

Close spacing between trees/shrubs restricting 
crown formations. 

Aspen present which can outcompete with more 

preferable species. 

Landscape function – Shelter belt 

G019 

 

Trees: 

Common Oak, Beech, 

Lime, Horse Chestnut  

Young to 

semi-
mature 

Growing within maintained grass area.  

Intermittent standard trees.  

No recent 

management 
recorded.  

Primarily in good 

vitality 

Unrestrict

ed access 

None 

recorded 

None 

recorded 
None recorded Tree 1691 – horse chestnut in decline due to 

Bleeding canker – need felling.  

Close spacing between trees/shrubs restricting 
crown formations. 

Additional low level planting to reinforce screen.  

Landscape function – standard tree group 
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Group 
reference 

Species Age Current layout and spacing Current 
management & 

vitality 

Public 
access 

Invasive 
Species 

Amount of 
regeneratio

n 

Current 
protection 

Current observations, issues and opportunities 

G041 Trees: 

Field Maple, Elm, Ash, 
Alder  

 

Shrubs: 

Hawthorn, Elder, 

Hazel, Blackthorn 

Young to 

early-

mature 

Boundary hedgerow & occasional trees. 

Predominantly self-set elm. Southside cut 

back for cycle way clearance. Fair vitality, 

deadwood in crowns. Gaps in line. 

Southside cut in 

places opposite 

footpath 

Unrestrict

ed access 

Dense ivy 

and 

bramble 

Medium – 

occasional 

self-sown 

Elder, 
blackthorn 

Tree/shrub 

guards still 

attached to 

some planted 
stock on north 

side of footpath 

Limited species diversity. 

Collapsed and dead stems in places through neglect, 
windthrow and competition for light inducing drawn 

and unbalanced crowns. 

Standard trees limited.  

Gaps in places from collapsed stems. 

Dense ivy clad stems in places.  

Landscape function – Hedgerow with standard trees 

G090 Trees: 

Crab Apple 

 

Shrubs: 

Hawthorn, Elder 

Semi-

mature – 
mature 

Old field boundary hedgerow. 5xindividual 

crab apple trees-crown lifted to 3m. Decay 
entry points, old branch wounds. Fair to 

good vitality.  

Hedgerow topped at 

2m. Western 
extents not topped. 

Gaps in places. Ivy 
clad stems.   

Unrestrict

ed access 

Dense ivy 

in places 
Low None identified Hedgerow to receive consistent management along 

its entire extents to prevent it from becoming leggy 
and drawn.  

Landscape function – hedgerow 

G105 Trees: 

Silver Birch, Hawthorn 

Scots Pine, Lime, 
Whitebeam. 

Young to 

semi-
mature 

Boundary tree planting. No understorey.  

Average spacing 3m.  

No current 

management 
recorded 

Unrestrict

ed access 

Ivy in 

places 
Low None identified Excavation works to north for highway 

improvements. Boundary vegetation removed to 
north from highway works.  

Drawn stems given close spacing between trees.  

No shrub understorey.  

Landscape function – standard tree group 
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4.2 General management prescriptions 

4.2.1 There are general management prescriptions that are applicable to all groups and these are as follows: 

• Thinning of those that are failing to thrive to enable more space within the woodland groups for the 

remaining trees/shrubs to continue to develop – thinning to target removal of dangerous trees and the 

shorter-lived tree species or those that will respond to coppice management, i.e. the felling of 

trees/shrubs to above ground level to enable them to regenerate.   

• Removal of tree stakes, guards and ties that are currently restricting growth; 

• New planting to enhance species diversity and improve screen functions over the long term; 

• Hedgerow management to return lapsed hedgerows back to continuous screens and to improve their 

density at lower levels by cutting their tops to promote lateral spread; 

• Improve habitat value within each group.  

4.3 General management objectives 

4.3.1 There are general management objectives in order to meet the prescriptions above that are applicable to 

all groups: 

• Reduce the total percentage of single species dominance to below 50% of tree population, through 

targeted thinning and replacement of felled trees with alternative species. 

• Dead and dying trees play an integral role in the functioning and productivity of woodland group 

ecosystems. As such the objective shall be for a minimum of six fallen and six standing pieces of 

deadwood per group, spread throughout the group. Any trees felled for the works can be processed 

and retained as a deadwood source, e.g. deadwood piles. Leave deadwood in canopies, especially with 

rot holes for nesting or roosting habitat, or fix sections of deadwood in canopies.  

• The creation of woodland edge habitat shall be undertaken on the sides of the groups adjacent to the 

building zones where they do not already exist. Woodland edges can be planted to allow widths of 

natural regeneration to occur. A minimum of 5m in width is recommended with a minimum of 50% of 

the side of the woodland adjacent to the building zone used to create new woodland edge habitat, if a 

continuous line is not adopted. This will create a scalloped edge to the woodland on the development 

side. If they are planted then a layout of five staggered rows is typical. Evergreen trees or shrubs shall 

be included to woodland edge planting as they provide year-round shelter. Scalloping the woodland 

edges will maximise woodland edge habitat.  

• Veteranisation of existing trees. A veteran tree is one with habitat features such as wounds or decay. A 

veteran may be a comparatively young tree with a small girth in contrast to an ancient tree, but with 

key characteristics, e.g. scars of age including decay or hollowing trunk, significant amounts of 

deadwood, etc. The veteranisation of existing trees is the practice of inducing decline in a tree using 

chainsaws or handsaws to promote veteran tree features such as deadwood, rot holes and hollowing 

stems. The objective shall be 3-6 veteran trees within suitable groups.  

• Areas of dense bramble, ivy and Blackthorn scrub can outcompete the more beneficial flora or shrubs. 

Management shall be aimed at stopping their spread by scrub control or hand pulling. Applications of 

herbicide on cut stumps shall be undertaken where necessary to prevent regeneration. It must be 

noted that pockets of bramble are beneficial for wildlife, as such certain sections shall be retained as 

agreed through consultation with an ecologist.  

• Blocks of new shrub planting shall be undertaken in suitable plots to enhance screen functions and 

where appropriate achieve a multi-layered age and height structure with no single age classification 

above 50%. Planting shall only be native trees and shrubs. Native trees of local provenance are 

genetically adapted to the local climate and environmental conditions. Planting non-local provenance 

trees could upset the fine balance between native trees and the wildlife they support, e.g. through 

flowering or seeding at different times.  

4.4 Woodland edge habitat and supplementary planting 

4.4.1 The aim of any planted woodland edge habitat and new supplementary planting is to establish irregularly 

spaced and sized groups of shrubs and potentially small trees along or close to the edges of the existing 

groups to improve species diversity and enhance screening functions.  

4.4.2 An idealised woodland edge would provide a gradual progression from shrubs through to canopy trees as 

illustrated in the sketch below. This tiered approach also serves to provide buffering to winds that can 

minimise potential windthrow occurrences for any previously sheltered trees that may be revealed during 

any prescribed thinning operations. The planting should take a more natural layout targeting scalloped 

edges with irregular numbers of different tree/shrubs species, evergreen species should also be used to 

improve the year round screen functions of the groups, e.g. Holly and Yew.    

  

 

4.4.3 The size and extent of any new planting will need to be designed specifically for each plot. As mentioned a 

5m width of woodland edge habitat is recommended with the subsequent future management of the 

planting possibly taking the form of that described on the sketch below where there is sufficient space: 
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5. Specific objectives 

5.1 Specific objectives 

5.1.1 The plot specific objectives are as follows: 

Actions 

1.1 Confirmation of legal compliance for any works including felling licence and protected 
species requirements. 

1.2 Remove tree stakes, ties and guards from trees/shrubs that no longer require them. Re-fix 
where they are still required for support.  

1.3 Carry out thinning operations.  Favouring the retention of Oak. Target felling of Cherry and 
Aspen the shorter lived species or those species that will coppice, e.g. Hazel, Field Maple 
and Ash, or those in poor condition. 

Implement veteranisation of certain trees to be thinned and create dead wood habitat as 
direct by an ecologist. 

1.5 Implement management practices in line with County Wildlife Management plan, favouring 
retention of scrub communities within appropriate groups.  

1.6 Implement scrub clearance of pockets of bramble, ivy and blackthorn & self-sown 
sycamore with appropriate groups.   

1.8 Design and plant woodland edge adjacent to building zones. Planting design to be agreed.  

1.11 Implement hedgerow management by topping between 1.5--5m and flailing sides and 
undertaking supplementary planting where appropriate  

1.13 Implement aftercare maintenance for all newly planted stock for a minimum of 5 years to 
ensure successful establishment 

2.1 Implement coppicing of previously felled trees and shrubs whose stumps were not treated 
with herbicide.  

 

5.2 Monitoring 

5.2.1 A system of monitoring is important to assess the efficiency, effectiveness and impact of any management 

objectives or actions implemented. The monitoring system shall be designed in line with the objectives 

identified within this management plan.  

5.2.2 In assessing monitoring requirements it is advisable to follow the checklist below in order to promote 

effective results, if the answer is no for any of the questions then undertake a review of the procedures.  

Table 5.1 Monitoring checklist 

Question Y/N 

Has the monitoring been undertaken at the optimal times of year for the subject matter?  

Do the surveyors have the appropriate expertise to undertake the monitoring required for the data 
collection sheet? 

 

Has training been provided for less expert surveyors as appropriate for the subject matter?  

Have the monitoring limitations been recognised? This may include: sub-optimal survey periods, 
failure to survey whole site etc.? 

 

Has the monitoring been supported by appropriate and accurate aerial imagery, mapping 
information or photographs taken at set locations marked on the map information?  
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6. Development offsets  

6.1 General 

6.1.1 One of the aims of this plan was to establish the proximity of canopy tree species within the boundary tree 

groups that are growing adjacent to proposed building zones within the site. The canopy species selected 

are those that have the capacity to be long-lived trees, barring the arrival of any pests and diseases that 

may influence their longevity. The species recorded are Common Oak, Common Ash, Lime and Alder.  

6.1.2 When assessing suitable offsets it is the opinion of the Arboriculturist that the growth potential of the trees 

within the context of these boundary groups is not the same as those which are open grown standard 

trees. This is due to competition with neighbouring trees for sunlight, space and nutrients, which can stunt 

growth or indeed induce tall and drawn forms, rather than large open canopied trees which is why 10m is 

deemed adequate for canopy trees within the larger groups.  

6.1.3 Whilst, the principal role of the woodland groups is to provide perimeter enclosure and screening, rather 

than as individual standard specimen trees in the landscape, occasional individual trees within some of the 

larger groups, specifically those along the southern edge, will be assessed for the creation and subsequent 

preservation of ‘legacy’ trees. These works will not be carried out within all groups as the creation of 

sufficient space to enable the trees to fully develop will diminish the screen functions of the narrower 

groups which is one of the main concerns of the Local Authority going forward.  

6.2 Tree tag table and offsets 

6.2.1 The table below captures all the tree tags and their associated species. It also recommends reasonable 

offsets from building zones from these canopy trees using the previously agreed offsets with the Local 

Authority as guidance and using professional opinion: 

Plot Species Recommended offset  

W1 

1937-1950 

1937-1939, 1942, 1943, 1945, 1946 & 1950 – Common Ash 

1940 & 1941 – Common Oak 

1944, 1947, 1948 & 1949 – Common Alder 

10m 

 

W2 

1926-1936 

1926-1929, 1931, 1932 & 1936 – Common Ash 

1930 & 1935 – Common Alder 

1934 – Common Oak 

5m 

15m for legacy trees – 3no. 
trees to be identified 

W3A 

1901-1913 

1901-1903, 1905-1908, 1912 & 1913 – Common Ash 

1904, 1909-1911 – Common Oak 

10m 

15m for legacy trees – 3no. 

trees to be identified 

W3B 

1914-1925 

1914-1924 – Common Ash 

1925 – Common Oak 

5m 

15m for legacy trees – 3no. 

trees to be identified 

Plot Species Recommended offset  

W4A 

1951-1953 

1951 & 1953 – Hawthorn 

1952-missing tag 

No canopy trees within this 
group. An offset of a minimum 

of 5m from the edge of the 

group should be allowed in 
order to enable sufficient 

space for future management 
and any new planting  

W4B 

1954-1960 

1954, 1956-1960 – Sycamore 

1955 – Common Ash 

An offset of a minimum of 5m 

from the edge of the group 

should be allowed in order to 

enable sufficient space for 
future management and any 

new planting.  

W4C 

1961-1963 

1961 – Blackthorn 

1962 – Common Ash 

1963 – Horse Chestnut 

An offset of a minimum of 5m 

from the edge of the group 
should be allowed in order to 

enable sufficient space for 

future management and any 
new planting.  

G116 

1965-1968 

1965 & 1967 – Common Ash  

1966 & 1968 – Common Oak 

10m 

G016A 

1969-1985 

1969, 1970, 1982 & 1985 – Common Oak 

1971-1975, 1977, 1979-1981 & 1983 – Common Ash 

1976, 1978 & 1984 - Lime 

10m 

G016B 

1986-1992 

1986 – Common Oak 

1988-1992 – Common Ash 

1987 – Lime 

10m 

G016C 

1993-2000 

 

1993, 1995, 1998-200 – Common Oak 

1994 & 1997 – Common Ash 

1996 – Lime 

10m 

G016D 

1897-1900 

1897-1900 – Common Ash 10m 

G016E 

1888-1896 

1896, 1894-1890 & 1888 – Common Ash 

1895 & 1889 – Common Oak 

10m 

G024A 

1887-1870 

1887-1885, 1883, 1876-1874, 1871 & 1870 – Common Ash 

1884, 1882, 1881, 1879, 1877, 1873 & 1872 – Common 

Oak 

1880 & 1878 - Lime 

10m 

G105 Mixed 10m 

G019 Mixed 10m 

G041 Mixed 5m 

G090 Mixed  5m 
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Appendix A: Site survey photographs 

 

Wood W3A looking 

north-east, 

diagonal row of 
oaks 

 

Young multi-

stemmed hazel in 
Wood W3B 

(western section) 

 

Wood W2 – young 

growth with 

tubing/stakes still 
in place 

 

Wood W4A - 

interior 
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Wood W4B – 

sycamore 

colonising wood 
edge 

 

Wood W4C, 

showing clustering 

elm on left side, 
with single ash 

specimen beyond 

and highway 
planting to west 

 

Woodland group 

G116 looking 
north-east, 

showing space 
available at east 

end for additional 
planting and space 

to south for 

woodland edge 
planting 

 

Woodland group 

G016A (western 

section), looking 
west 
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Woodland group 

G016B (section to 

west of J.J. 
Thomson Avenue) 

looking north-
west, showing 

space available for 

additional planting 

 

Woodland group 

G016C (section to 
west of J.J. 

Thomson Avenue) 

– interior view 

 

Woodland group 

G016D&E (eastern 

section) – front 
view looking north-

west from car park 

 

Woodland group 

G024A – front 

view looking north-
east from car park 
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Woodland group 

G024A – interior 
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Appendix 9.1 Employment calculations 

Maximum employment calculations 

Construction phase employment 

 

Construction cost of the Proposed Development has been estimated at £1.8 billion. Using an average 

construction turnover per employee of £225,000 (based on a sample of 30 major UK construction 

companies), the Proposed Development creates 8,000 construction person year jobs, an equivalent of 800 

FTE construction jobs over the Development’s 15 year construction period. 

Assuming a moderate composite multiplier of 1.25 at the local level and 1.50 at the regional level (as 

recommended by the HCA Additionality Guide 2014), the construction of the Proposed Development could 

indirectly support a further 200 jobs locally and 400 jobs regionally.  

Operational phase jobs on Site 

 

The total number of jobs on Site after completion of the Proposed Development in 2031 was calculated 

using total proposed floorspace figures provided by AECOM, average employment densities from the 

Employment Densities Guide 2nd Edition (HCA) and guidance from AECOM and Creative Places (see 

Table A9.1.1). All jobs referred to in this report are Full Time Equivalent (FTE) jobs. The total number of 

FTE jobs on Site is calculated to be 13,994.  

This must be considered alongside the estimated 4,350 FTE jobs at the adjacent North West Cambridge 

scheme upon completion in 2026 (source: NWC EIA, Table 5.14, page 5-17). 

The total employment floorspace of the West Cambridge Site when the Proposed Development is 

complete (existing + proposed net additional floorspace) will be 500,280m2, comprising: 210,386 m2 

commercial, 257,909 m2 academic, 1,000 m2 retail/food drink, 3,150 m2 nursery, 10,160 m2 assembly and 

leisure, 7,675 m2 ancillary and 10,000 m2 residential. 

To calculate commercial, retail and academic employment, it was first assumed that the floorspace figures 

given were Gross External Area (GEA) and that this represents 120% of Net Internal Area (NIA) i.e. the 

area supporting employment. The NIA for commercial floorspace is therefore 175,322 m2, for retail/food & 

drink 833 m2 and for academic 214,924 m2.  

It was assumed that 99% of the commercial NIA (173,568 m2) will be office, dry lab and workshop uses 

with respective employment densities of 17 m2, 25 m2 and 35 m2 per FTE (based upon AECOM and 

Creative Places guidance). The floorspace was assumed to be split between the uses as follows: 80% 

office (138,855 m2), 10% dry lab and 10% workshop (17,357 m2 each). The three uses together support 

9,358 jobs. It should be noted that this assumption represents the maximum expected office use class 

floorspace. It may be the case that a higher proportion of the commercial floorspace is dry lab/workshop 

use. If so, the level of employment will be lower. 

It is assumed that 98% of the academic NIA (210,626m2) will be used for academic purposes. Based on 

AECOM guidance regarding the University of Cambridge’s employment densities for academic floorspace, 

an employment density of 50 m2 per FTE was used for the academic floorspace NIA of 210,626m2. 

Academic jobs on Site will therefore number 4,213. 

For retail/food & drink employment, the remaining 1% of the commercial NIA (1,753m2) and 2% of the 

academic NIA (4,298m2) was assumed to be retail/food & drink shared facilities within academic and 

commercial space. In addition to the 833 m2 specified retail/food & drink floorspace, this brings total 

retail/food & drink NIA to 6,885 m2. (Note: the revised description of development for which planning 

permission is sought includes up to 4,000 m2 (GEA) of ‘stand alone’ retail / food & drink (Use Classes A1-

A5). The Original Planning Application description of development identified up to 1,000 m2 (GEA) of 

floorspace in Use Classes A1-A5. This amendment has been made to allow a greater proportion of the 

retail/food & drink floorspace to be delivered through ‘stand alone’ facilities (such as the Shared Facilities 

Hub), rather than as accommodation within predominantly academic (Class D1) or commercial research 

(Class B1(b) facilities. This amendment does not change the assumption that in total around 6,885 m2 NIA 

of retail/food & drink would be provided on site, either as stand alone facilities or as ancillary space. An 

Employment density of 18 m2 per FTE would apply to both types of provision, which is based upon 

Employment Densities Guide 2nd Edition densities for high street (19), food superstores (17), and 

restaurants & cafes (18). This supports 383 jobs. This total number of retail/food & drink jobs does not 

change as a result of the amendment to the description of development in the revised description of 

development. The amendment does not change the assumption about the total amount of retail/food & 

drink floorspace to be provided on site – 6,885 m2 (NIA) during the operational phase, it merely enables a 

greater proportion of this space to be provided as stand alone accommodation (Class A1-A5) than was the 

case in the Original Planning Application. 

Following discussion with AECOM, provisional figures of 20 nursery and 20 assembly and leisure jobs 

have been used rather than calculating based upon floorspace. Ancillary floorspace is expected to be used 

for an energy centre with negligible employment creation, thus assumed to be zero. These figures are to 

be refined at a later stage. The existing residential floorspace (10,000 m2 GEA, 8,333 m2 NIA) on site is not 

expected to generate employment opportunities. 

Operational phase net additional employment benefits 
The net additional job creation of the Proposed Development is estimated to be 6,600 FTE jobs at the local 

level and 8,100 FTE jobs at the regional level. 

The total number of jobs to be created on site by the Proposed Development excluding deadweight was 

calculated at 6,367 office-based, 541 dry lab, 387 workshop, 308 retail, and 2,526 academic, using the 

proposed (rather than existing) floorspace figures and above assumptions regarding floorspace uses and 

employment density. The 20 assembly and leisure jobs are eliminated as deadweight, whilst the 20 nursery 

jobs were excluded from calculations because their numbers are too low to have any significant leakage, 

displacement or economic multiplier effects. 

The net employment benefits at the local and regional levels were calculated by incorporating leakage, 

displacement, and economic multiplier effects. The HCA ready-reckoners (HCA Additionality Guide 2014) 

were used to quantify these effects, with assessment of Cambridge’s economic characteristics and 

baseline informing the selection of each ready-reckoner, as follows. 
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Leakage 

Leakage is estimated as the number or proportion of outputs that will benefit those outside the Proposed 

Development’s target area.  

For office, dry lab and workshop jobs, the high quality of jobs is usually likely to lead to higher levels of 

leakage as it provides incentive for people from outside the local area to commute to access employment 

opportunities. Evidence suggests that this is indeed the case in the Cambridge area. However, given the 

high level of qualification of residents of Cambridge and South Cambridgeshire - far exceeding the regional 

average - and resultant significant pool of suitable potential employees, it is assumed that a significant 

number of jobs created will be taken up by those residing within the two local authorities, mitigating some 

of the leakage effects. This employment leakage is therefore expected to be moderate (25% by the HCA 

ready-reckoners). 

The leakage for office, dry lab and workshop jobs on the regional level is likely to be low (10% by the HCA 

ready-reckoners), since commuting from beyond the region is not expected to be very prevalent.  

For retail, leakages are expected to be low on the local level (10%) and negligible (0%) on the regional 

level. This is because of the low value nature of these jobs which make long commutes highly unlikely. 

For academic jobs, leakages on the local and regional levels are expected to be very low (10% and 5% 

respectively), because the vast majority will be taken up by those based locally at the University of 

Cambridge. 

Displacement 

Displacement would arise if businesses located in the Proposed Development were to employ people 

currently employed by firms elsewhere in the area. It follows that these jobs would not be additional jobs 

but rather displaced from elsewhere in the area. 

For office jobs the displacement effect is assumed to be low (25% on the local level and 30% on the 

regional level) because a large proportion of businesses located on the Proposed Development are to be 

start-ups and new firms rather than firms previously based elsewhere in the local or regional area. Whilst 

local businesses experience a significant level of competition within the cluster which would ordinarily 

result in displacement, the particularly large and growing pool of skilled labour associated with the 

University is likely to go a considerable way towards eliminating this effect.  

For retail, the expected local, convenience nature of the businesses established make it unlikely that 

significant numbers of other jobs will be displaced. The displacement is therefore assumed to be low – 

25% at both the local and regional levels. 

For academic jobs, the majority of floorspace is to be used to rehouse pre-existing academic departments. 

A high level of displacement is assumed – 65% for the local and regional levels.  

Economic multiplier 

Economic multiplier effects refer to knock-on effects within the local economy by which the economic 

impact of a development is multiplied. In accordance with the HCA Additionality Guide 2014, composite 

multipliers are assumed to be 1.29 at a local level and 1.44 at a regional level for office development. The 

same assumption was used for academic jobs, because of the supply chain linkages required for scientific 

research. 

For retail jobs, the HCA recommends lower multipliers, of 1.21 at the local level and 1.38 at the regional 

level.  

Following these assumptions, the leakages and displacement were deducted from the total number of jobs 

supported by the proposed floorspace, and this figure was put through the multiplier. The total employment 

figures have been rounded to the nearest 100 FTEs. The process and results are shown in Table A9.1.2 – 

Table A9.1.4. 

Table A9.1.1 Operational phase jobs on Site 
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Proposed 
floorspace 
(m2) 

210,386 210,386 210,386 1,000 257,909 N/A N/A N/A 10,000 

NIA 
conversion 
(m2) 

175,321 175,321 175,321 833 214,924 N/A N/A N/A 8,333 

NIA 
adjusted for 
use (m2) 

138,855
1 

17,3572 17,3572 6,885 210,626
4 

N/A N/A N/A c.8,333 

Employmen
t density 
(m2 per 
FTE) 

17 25 35 18 50 N/A N/A N/A N/A 

Total jobs 

(FTE) 

8,168 694 496 383 4,213 20 20 0 0 

1 – 80% of the 99% of total commercial NIA, with remaining 1% designated as ancillary retail/food & drink 

2 – 10% of the 99% of total commercial NIA, with remaining 1% designated as ancillary retail/food & drink 

3 – Includes 1% of commercial NIA and 2% academic NIA as shared facilities ancillary to main use 

4 – 98% of total academic NIA, with remaining 2% designated as ancillary retail/food & drink 
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Table A9.1.2 Net additional office, dry lab and workshop jobs 

Office, dry lab and workshop FTE jobs Local Regional 

Gross direct jobs 7,294 7,294 

Leakage level 25% 10% 

Leakage quantity 1,824 729 

Jobs after leakage 5,471 6,565 

Displacement level 25% 30% 

Displacement quantity 1,368 1,969 

Jobs after displacement 4,103 4,595 

Economic multiplier 1.29 1.44 

Net additional jobs 5,293 6,617 

Net additional jobs (rounded) 5,300 6,600 

 

Table A9.1.3 Net additional retail jobs 

Retail FTE jobs Local Regional 

Gross direct jobs 308 308 

Leakage level 10% 0% 

Leakage quantity 31 0 

Jobs after leakage 278 308 

Displacement level 25% 25% 

Displacement quantity 69 77 

Jobs after displacement 208 231 

Economic multiplier 1.21 1.38 

Net additional jobs 252 319 

Net additional jobs (rounded) 300 300 

 

Table A9.1.4 Net additional academic jobs 

Academic FTE jobs Local Regional 

Gross direct jobs 2,526 2,526 

Leakage level 10% 5% 

Leakage quantity 253 126 

Jobs after leakage 2,274 2,400 

Displacement level 65% 65% 

Displacement quantity 1,478 1,560 

Jobs after displacement 796 840 

Economic multiplier 1.29 1.44 

Net additional jobs 1,027 1,210 

Net additional jobs (rounded) 1,000 1,200 

 

Minimum employment calculations 

Operational phase jobs on Site 
The minimum total number of jobs on Site after completion of the Proposed Development in 2031 was 

calculated using total proposed floorspace figures which replace all proposed commercial floorspace with 

academic floorspace (retaining existing commercial floorspace), average employment densities from the 

Employment Densities Guide 2nd Edition (HCA) and guidance from AECOM and Creative Places (see 

Table A9.1.5). The minimum total number of FTE jobs on Site is calculated to be 9,453. All jobs referred to 

in this appendix are Full Time Equivalent (FTE) jobs.  
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Table A9.1.5 Minimum operational phase jobs on Site 
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Proposed 
floorspace 
adjusted for use 
(m2) 

36,7491 4,5942 4,5942 9,9023 413,457
4 

N/A N/A N/A 10,000 

NIA conversion 
(m2) 

30,624 3,828 3,8282 8,2523 344,548 N/A N/A N/A c.8,333 

Employment 
density (m2 per 
FTE) 

17 25 35 18 50 N/A N/A N/A N/A 

Total jobs (FTE) 1,800 200 100 500 6,900 20 20 0 0 

1 – 80% of the 99% of total commercial floorspace, with remaining 1% designated as ancillary retail/food & 
drink 

2 – 10% of the 99% of total commercial floorspace, with remaining 1% designated as ancillary retail/food & 
drink 

3 – Includes 1,000sq.m proposed retail floorspace plus 1% of commercial floorspace and 2% academic 
floorspace as shared facilities ancillary to main use 

4 – 98% of total academic NIA, with remaining 2% designated as ancillary retail/food & drink 

 

This must be considered alongside the estimated 4,350 FTE jobs at the adjacent North West Cambridge 

scheme upon completion in 2026 (source: NWC EIA, Table 5.14, page 5-17). 

The total employment floorspace of the West Cambridge Site when the Proposed Development is 

complete (existing + proposed net additional floorspace) will comprise: 46,400 m2 commercial, 421,895 m2 

academic, 1,000 m2 retail/food drink, 3,150 m2 nursery, 10,160 m2 assembly and leisure, 7,675 m2 ancillary 

and 10,000 m2 residential. 

It was assumed that 99% of the existing commercial floorspace (45,936 m2) is split between uses as 

follows: 80% office (36,749 m2), 10% dry lab and 10% workshop (4,594 m2 each). It is assumed that 98% 

of the total proposed academic floorspace (413,457 m2) will be used for academic purposes. 

The remaining 1% of the commercial floorspace and 2% of the academic floorspace was assumed to be 

retail/food & drink shared facilities within academic and commercial space. In addition to the 1,000 m2 

specified retail/food & drink floorspace, this brings total retail/food & drink floorspace to 9,902 m2. 

To calculate commercial, retail and academic employment, it was assumed that the floorspace figures 

given were Gross External Area (GEA) and that this represents 120% of Net Internal Area (NIA) i.e. the 

area supporting employment. The NIA for commercial floorspace is therefore 38,280 m2: 30,624 m2 office 

and 3,828 m2 each for dry lab and workshop. The office, dry lab and workshop uses - with respective 

employment densities of 17 m2, 25 m2 and 35 m2 per FTE (based upon AECOM and Creative Places 

guidance) - together support 2,064 jobs.  

Based on AECOM guidance regarding the University of Cambridge’s employment densities for academic 

floorspace, an employment density of 50 m2 per FTE was used for the academic NIA of 344,548 m2. 

Academic jobs on Site will therefore number 6,891. 

For retail employment, an employment density of 18 m2 per FTE was used, based upon Employment 

Densities Guide 2nd Edition densities for high street (19), food superstores (17), and restaurants & cafes 

(18). The total of 8,252 m2 NIA supports 458 jobs.  

Following discussion with AECOM, provisional figures of 20 nursery and 20 assembly and leisure jobs 

have been used rather than calculating based upon floorspace. Ancillary floorspace is expected to be used 

for an energy centre with negligible employment creation, thus assumed to be zero. These figures are to 

be refined at a later stage. The existing residential floorspace (10,000 m2 GEA, 8,333 m2 NIA) on site is not 

expected to generate employment opportunities. 

Operational phase net additional employment benefits 
The net additional job creation of the Proposed Development is estimated to be 2,400 FTE jobs at the local 

level and 2,900 FTE jobs at the regional level. 

The total number of jobs to be created on site by the Proposed Development excluding deadweight was 

calculated at 384 retail and 5,205 academic, using the proposed (rather than existing) floorspace figures 

and above assumptions regarding floorspace uses and employment density. The 20 assembly and leisure 

jobs are eliminated as deadweight, whilst the 20 nursery jobs were excluded from calculations because 

their numbers are too low to have any significant leakage, displacement or economic multiplier effects. 

The net employment benefits at the local and regional levels were calculated by incorporating leakage, 

displacement, and economic multiplier effects. The HCA ready-reckoners (HCA Additionality Guide 2014) 

were used to quantify these effects, with assessment of Cambridge’s economic characteristics and 

baseline informing the selection of each ready-reckoner, as follows. 

Leakage 

Leakage is estimated as the number or proportion of outputs that will benefit those outside the Proposed 

Development’s target area.  

For retail, leakages are expected to be low on the local level (10%) and negligible (0%) on the regional 

level. This is because of the low value nature of these jobs which make long commutes highly unlikely. 

For academic jobs, leakages on the local and regional levels are expected to be very low (10% and 5% 

respectively), because the vast majority will be taken up by those based locally at the University of 

Cambridge. 

Displacement 

Displacement would arise if businesses located in the Proposed Development were to employ people 

currently employed by firms elsewhere in the area. It follows that these jobs would not be additional jobs 

but rather displaced from elsewhere in the area. 

For retail, the expected local, convenience nature of the businesses established make it unlikely that 

significant numbers of other jobs will be displaced. The displacement is therefore assumed to be low – 

25% at both the local and regional levels. 
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For academic jobs, the majority of floorspace is to be used to rehouse pre-existing academic departments. 

A high level of displacement is assumed – 65% for the local and regional levels.  

Economic multiplier 

Economic multiplier effects refer to knock-on effects within the local economy by which the economic 

impact of a development is multiplied. In accordance with the HCA Additionality Guide 2014, composite 

multipliers are assumed to be 1.29 at a local level and 1.44 at a regional level for academic jobs, because 

of the supply chain linkages required for scientific research. 

For retail jobs, the HCA recommends lower multipliers, of 1.21 at the local level and 1.38 at the regional 

level.  

Following these assumptions, the leakages and displacement were deducted from the total number of jobs 

supported by the proposed floorspace, and this figure was put through the multiplier. The total employment 

figures have been rounded to the nearest 100 FTEs. The process and results are shown in Table A9.1.6 – 

Table A9.1.7. 

Table A9.1.6 Net additional retail jobs 

Retail FTE jobs Local Regional 

Gross direct jobs 384 384 

Leakage level 10% 0% 

Leakage quantity 38 0 

Jobs after leakage 346 384 

Displacement level 25% 25% 

Displacement quantity 86 96 

Jobs after displacement 259 288 

Economic multiplier 1.21 1.38 

Net additional jobs 314 398 

Net additional jobs (rounded) 300 400 

 

Table A9.1.7 Net additional academic jobs 

Academic FTE jobs Local Regional 

Gross direct jobs 5,205 5,205 

Leakage level 10% 5% 

Leakage quantity 520 260 

Jobs after leakage 4,684 4,944 

Displacement level 65% 65% 

Displacement quantity 3,045 3,214 

Jobs after displacement 1,639 1,731 

Economic multiplier 1.29 1.44 

Net additional jobs 2,115 2,492 

Net additional jobs (rounded) 2,100 2,500 
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Appendix 10.2 Existing severance, fear and intimidation 
 Table A10.2.1 Existing severance, fear and intimidation 

Link 
Ref 

Link Description Severance based 
on 24 hour Flows 

Fear and Intimidation 

a) Average hourly Flows Over 18 hour day b) Total 18hr HV Flows c) Traffic Speed (mph) d) Weighted Assessmentof a) – c) 

1.0 M11 - J12 - J13 - Nbd 41,825 2,328 6,578 70 High 

1.0 M11 - J12 - J13  - Sbd 37,287 2,075 5,864 70 High 

1.1 M11 J13 -J14 - Nbd 31,262 1,740 4,917 70 High 

1.1 M11 J13 -J14 - Sbd 30,763 1,712 4,838 70 High 

1.2 M11 between A14 Ebd on-slip / Huntingdon Rd on slip - Nbd 21,921 1,220 3,448 70 High 

1.2 M11 between A14 Ebd on-slip / Huntingdon Rd on slip - Sbd 22,365 1,245 3,517 70 High 

1.3 M11 J13 off-slip - Nbd 10,547 587 1,659 70 Medium 

1.3 M11 J13 on-slip - Sbd 6,871 382 1,081 70 Medium 

2.0 A14  West of J30 (Bar Hill)  - Ebd 35,645 2,152 7,258 70 High 

2.0 A14 West of J30 (Bar Hill)  - Wbd 37,053 2,237 7,545 70 High 

2.1 A14 North West of M11 J14  - Ebd 35,897 2,167 7,310 70 High 

2.1 A14 North West M11 J14  - Wbd 35,779 2,160 7,286 70 High 

2.2 A14 West of J32 Interchange - Ebd 31,842 1,922 6,484 70 High 

2.2 A14 West of J32 Interchange - Wbd 29,753 1,796 6,058 70 High 

2.3 A428 -West of M11 J14 - Ebd 11,691 706 2,381 70 High 

2.3 A428 - West of M11 J14 - Wbd 10,011 604 2,038 70 High 

3.0 A1303 East of Madingley Mulch Rbt Ebd 6,327 364 376 50 Medium 

3.0 A1303 East of Madingley Mulch Rbt Wbd 11,248 648 668 50 Medium 

3.1 Madingley Rd - East of Cambridge Rd Crossroads Wbd 11,034 635 655 40 Medium 

3.1 Madingley Rd - East of Cambridge Rd Crossroads Ebd 6,207 357 369 40 Medium 

3.2 Madingley Rd on Over Bridge M11 Ebd 13,177 759 783 40 Medium 

3.2 Madingley Rd on Over Bridge M11 Wbd 5,725 330 340 40 Medium 

3.3 Madingley Rd between M11 Sbd On Slip - Proposed Madingley 
Rd West Access Ebd 

9,622 556 367 40 Medium 

3.3 Madingley Rd between M11 Sbd On Slip - Proposed Madingley 
Rd West Access Wbd 

9,415 544 360 40 Medium 

3.4 Madingley Rd  - West of P&R Access Wbd 9,415 544 360 40 Medium 

3.4 Madingley Rd  - West of P&R Access Ebd 9,622 556 367 40 Medium 

3.5 Madingley Rd -  East of P&R Access Wbd 9,333 540 356 40 Medium 

3.5 Madingley Rd -  East of P&R Access Ebd 9,127 528 349 40 Medium 

3.6 Madingley Rd - East of Proposed High Cross Access  Ebd 7,905 457 302 40 Medium 

3.6 Madingley Rd - East of Proposed High Cross Access  Wbd 8,196 474 313 40 Medium 



 

 

Link 
Ref 

Link Description Severance based 
on 24 hour Flows 

Fear and Intimidation 

a) Average hourly Flows Over 18 hour day b) Total 18hr HV Flows c) Traffic Speed (mph) d) Weighted Assessmentof a) – c) 

3.7 Madingley Rd - East of JJ Thomson Ave Ebd 8,998 520 344 30 Medium 

3.7 Madingley Rd - East of JJ Thomson Ave Wbd 9,061 524 346 30 Medium 

3.8 Madingley Rd - East of Clerk Maxwell Rd Ebd 8,770 507 335 30 Medium 

3.8 Madingley Rd - East of Clerk Maxwell Rd Wbd 9,098 526 347 30 Medium 

3.9 Madingley Rd - East of Storey's Way Ebd 7,531 435 288 30 Low 

3.9 Madingley Rd - East of Storey's Way Wbd 7,390 427 282 30 Low 

3.10 Madingley Rd -  East of Grange Road Ebd 7,531 435 288 30 Low 

3.10 Madingley Rd -  East of Grange Road Wbd 7,390 427 282 30 Low 

3.11 Madingley Rd -  West of Queen's Rd  /  Northampton St Rbt Ebd 8,311 481 317 30 Low 

3.11 Madingley Rd -  West of Queen's Rd  /  Northampton St Rbt 
Wbd 

7,799 451 298 30 Low 

3.12 Northampton St - West of Pound Hill Ebd 6,713 388 256 30 Low 

3.12 Northampton St - West of Pound Hill Wbd 6,817 394 260 30 Low 

4.0 Huntingdon Rd -  West of Proposed NWC HRW Access NWbd 6,104 353 233 60 Low 

4.0 Huntingdon Rd -  West of Proposed NWC HRW Access SEbd 4,402 255 168 60 Low 

4.1 Huntingdon Rd -  South East of Grange Drive opposite Girton 
College NWbd 

6,104 353 233 30 Low 

4.1 Huntingdon Rd -  South East of Grange Drive opposite Girton 
College SEbd 

4,402 255 168 30 Low 

4.2 Huntingdon Rd -  East  of NWC HRE Access NWbd 8,018 464 306 30 Low 

4.2 Huntingdon Rd -  East  of NWC HRE Access  SEbd 6,744 390 258 30 Low 

4.3 Huntingdon Rd -  East of NIAB Access NWbd 8,652 500 330 30 Low 

4.3 Huntingdon Rd -  East of NIAB Access SEbd 8,793 508 336 30 Low 

4.4 Huntingdon Rd - East of Storey's Way NWbd 8,134 470 311 30 Low 

4.4 Huntingdon Rd - East of Storey's Way SEbd 8,067 467 308 30 Low 

5.0 Barton Rd - West of Grantchester Rd Ebd 9,616 556 367 30 Low 

5.0 Barton Rd - West of Grantchester Rd Wbd 7,599 439 290 30 Low 

5.1 Barton Rd - East of Grantchester Rd Ebd 6,354 367 243 30 Low 

5.1 Barton Rd - East of Grantchester Rd Wbd 7,268 420 278 30 Low 

6.0 Queen's Rd - North of West Rd Nbd 6,726 389 257 30 Low 

6.0 Queen's Rd - North of West Rd Sbd 8,012 463 306 30 Low 

7.0 Histon Road - South of A14 Nbd 15,439 893 590 40 Medium 

7.0 Histon Road - South of A14 Sbd 18,317 1,059 700 40 Medium 

8.0 Grange Rd - South of Madingley Rd Nbd 1,933 113 99 30 Negligible 

8.0 Grange Rd - South of Madingley Rd Sbd 2,304 135 118 30 Negligible 

9.0 Storey's Way - between Madingley Rd and Huntingdon Rd Ebd 1,671 98 86 20 Negligible 



 

 

Link 
Ref 

Link Description Severance based 
on 24 hour Flows 

Fear and Intimidation 

a) Average hourly Flows Over 18 hour day b) Total 18hr HV Flows c) Traffic Speed (mph) d) Weighted Assessmentof a) – c) 

9.0 Storey's Way - between Madingley Rd and Huntingdon Rd Wbd 1,503 88 77 20 Negligible 

10.0 Girton Rd - North of Huntingdon Rd Nbd 2,299 135 118 30 Negligible 

10.0 Girton Rd - North of Huntingdon Rd Sbd 2,655 155 136 30 Negligible 

11.0 Proposed NIAB Access - between Huntingdon Rd and Histon Rd 
Nbd 

Minimal 0 0 20 n/a 

11.0 Proposed NIAB Access - between Huntingdon Rd and Histon Rd 
Sbd 

Minimal 0 0 20 n/a 

11.1 Proposed Madingley Rd West Access to NWC Nbd Not Open Not Open Not Open 20 n/a 

11.1 Proposed Madingley Rd West Access to NWC Sbd Not Open Not Open Not Open 20 n/a 

11.2 Proposed Huntingdon Rd West Access to NWC Nbd Not Open Not Open Not Open 20 n/a 

11.2 Proposed Huntingdon Rd West Access to NWC Sbd Not Open Not Open Not Open 20 n/a 

11.3 Proposed Huntingdon Rd East Access to NWC Sbd Not Open Not Open Not Open 20 n/a 

11.3 Proposed Huntingdon Rd East Access to NWC Nbd Not Open Not Open Not Open 20 n/a 

12.0 Western Access to Madingley Rd Nbd Not Open Not Open Not Open 20 n/a 

12.0 Western Access to Madingley Rd Sbd Not Open Not Open Not Open 20 n/a 

12.1 High Cross Access to Madingley Rd Nbd 1,072 77 92 25 Negligible 

12.1 High Cross Access to Madingley Rd Sbd 1,123 81 97 25 Negligible 

12.2 JJ Thomson Ave Access to Madingley Rd Nbd 1,274 92 110 25 Negligible 

12.2 JJ Thomson Ave Access to Madingley Rd Sbd 1,119 81 96 25 Negligible 

12.3 Clerk Maxwell Rd Nbd 349 25 30 30 Negligible 

12.3 Clerk Maxwell Rd Sbd 305 22 26 30 Negligible 

 

Level Impact 

High > 90% change 

Medium 60% - 90% change 

Low 30% - 60% change 

< 30% change Negligible 
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Appendix 10.4 TEMPRO growth factors for 
the Cambridge area



���������	�
������� ������������ ���������� !"#�$	�%�&�'
(��	)*
�
)���+���(���,� - �!�
.���������������/0100�2�03435 ! ��!�
.�����������������������/6700�2�68435 - �!�
.���������������/0100�2�03435 ! ��!�
.�����������������������/6700�2�68435 - �!�
.���������������/0100�2�03435 ! ��!�
.�����������������������/6700�2�68435 - �!�
.���������������/0100�2�03435 ! ��!�
.�����������������������/6700�2�68435 - �!�
.���������������/0100�2�03435 ! ��!�
.�����������������������/6700�2�684359:�;���<�=�> ?@AB 9CD9AE 9CD9F 9CD9F9 9CD9GH 9CD@AF 9CD@IHA:�;�������J�����KL�� ����������KL��M�N=�O����L��KL��M����OL��KL��M�PL�OQ�R�OL��KL�� 9CD99B 9CD9@ 9CD9@ 9CD9HH 9CD@9 9CD@BGI:�;������L��KL�� S������KL��M�T�O��?JJ�UU 9CD9A 9CD9@9 9CD9@9 9CD9HG@K=�����LOL�V�� �99 9CD9@A 9CD9H@ 9CD9H@ 9CD9E 9CD@F@ 9CD@H@FK=����<�=�> ?9@� 9CD9F9 9CD9GI 9CD9GI 9CD9EE 9CDAIE 9CDA@@ 9CD@HF 9CD@GFHK=��������J���� ?9IDI�W�UO�LX������������=�JQ�KY;L=O 9CD9AH 9CD9@G 9CD9@B 9CD9GIGK=�������L� 9CD99E 9CD9@ 9CD9@9 9CD9HH
�

� !	��Z�	)����1[0[0�$	�%�&�\
(��	)"�
��]�
))�'�(
���� -̂ �̂�������/��(�����_5 0̀642̀067�]
��	��_��004�/�0̀00a1̀a5 0̀642̀067�]
��	��_��001�/�0̀00a1̀45 0̀642̀067�]
��	��_��003�/�0̀00a1̀15 0̀6b2̀067�]
��	��_��003�/�0̀00a1̀15 0̀6a2̀067�]
��	��_��001�/�0̀00a1̀45



West Cambridge Masterplan EIA 
Environmental Impact Assessment – Environmental Statement Volume 3 Appendices 
  

  

179 Appendix 11.1 Human health receptors 

Appendix 11.1 Human health receptors 

Receptor Location Model Height (m) 

Off-Site Receptors 

R1 1 Rhodegund Cottages, A14 Huntingdon Rd 1.5 

R2  Hacker's Fruit Farm 1.5 

R3 1 Huntingdon Road A14 1.5 

R4 3-4 Elm Grange, A14 Huntingdon Rd 1.5 

R5 118 Girton Road 4.5 

R6 102 Girton Road 1.5 

R7 91 Girton Road 1.5 

R8 84 Girton Road 1.5 

R9 2 Girton Road 1.5 

R10 1 Huntingdon Road A14 1.5 

R11 Nurseries, Huntington Road 1.5 

R12 71- 81 Huntingdon Road 1.5 

R13 141 Huntingdon Road 1.5 

R14 139 Huntingdon Road 1.5 

R15 1 to 81 Victoria Road 4.5 

R16 38 Northampton Street 1.5 

R17 9 Madingley Road 1.5 

R18 11 Madingley Road 1.5 

R19 19 to 39 Benians Ct 1.5 

R20 23 Madingley Road 1.5 

R21 53 Madingley Road 1.5 

R22* 14 Conduit Head Road  1.5 

R23* Whitehouse, Conduit Head Road  1.5 

R24* 2 Merton Hall, Madingley Road  1.5 

R25* 36 Madingley Road 1.5 

R26* 2 Lansdowne Road 1.5 

R27* 2 Rosemary Cottages, Madingley Road 1.5 

R28* 1 to 10 Refectory Farm Chalets 1.5 

R29* 77 The Footpath 1.5 

R30 3 St Neods Road 1.5 

R31 Mill Farm, St Neods Rd 1.5 

On-Site Receptors 

On Site 1* Residential and Nursery (ground floor only) 1.5, 3, 4.5 and 6 

On Site 2* Residential 1.5, 3, 4.5 and 6 

On Site 3* Nursery (ground floor only) 1.5 

Receptors marked with an * are used in the energy centre modelling   
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Appendix 11.2 Air quality model verification 

Nitrogen dioxide  
Most nitrogen dioxide is produce in the atmosphere by the reaction of nitric oxide (NO) with ozone. It is 

therefore most appropriate to verify the model in terms of primary pollutant emission of nitrogen oxides 

(NOx = NO + NO2). The model has been run to predict the 2016 annual mean road-NOx contribution at 

seven roadside and kerbside monitoring locations (both automatic and diffusion tubes) in close proximity to 

the proposed development and within the two closest declared AQMAs (described in Table 10.11). Table 

10.2.1 below describes the heights at which the monitoring locations were modelled. 

Table 11.2.1 Modelled Heights of Monitoring Locations  

 

 

 

 

 

 

 

 

 

 

The model output of road-NOx has been compared with the ‘measured’ road-NOx, which was calculated 

from the measured NO2 concentrations and the adjusted background NO2 concentrations within the NOx 

from NO2 calculator published by Defra. 

A primary adjustment factor was determined as the slope of the best fit line between the ‘measured’ road 

contribution and the model derived road contribution, forced through zero (Figure 11.2.1). This factor was 

then applied to the modelled road-NOx concentration for each monitoring Site to provide adjusted modelled 

road-NOx concentrations. The total NO2 concentrations were then determined by combining the adjusted 

modelled road-NOx concentrations with the predicted background NO2 concentration within the NOx from 

NO2 calculator. A secondary adjustment factor was finally calculated as the slope of the best fit line applied 

to the adjusted data and forced through zero (Figure 11.2.2). 

The following primary and secondary adjustment factors have been applied to all modelled NO2 data: 

• Primary adjustment factor: 1.9381 

• Secondary adjustment factor: 1.0002 

The results imply that the model was under-predicting the road-NOx contribution. This is a common 

experience with this and most other models. The final NO2 adjustment is minor.  

Figure 11.2.3 compares final adjusted modelled total NO2 at each of the monitoring sites, to measured total 

NO2, and shows the 1:1 relationship, as well as ±10% and ±25% of the 1:1 line. The majority of the points 

lie within the ±25% line with the exception of monitoring location Madingley Road, which measured 37.2 

µg/m3 in 2016. This monitoring point was left within the verification as it provided a slightly higher 

verification factor that otherwise would have been obtained without the monitoring point. The reasons for 

the under-prediction at this point could not be ascertained. 

  

Figure 11.2.1: Comparison of Measured Road-NOx with Unadjusted Modelled Road-NOx Concentrations 

 
Figure 11.2.2: Comparison of Measured NO2 with Adjusted Modelled NO2 Concentrations 
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ID Site Type  Within AQMA  Model Height (m) 

Automatic Sites (SCDC) 

Girton  Roadside N 1.5 

Diffusion Tubes (SCDC) 

1 Catchall Farm Cottages Roadside  Y 1.5 

Hackers Fruit Farm  Roadside  Y 1.5 

Diffusion Tubes (CCC) 

Madingley Road Kerbside N 1 

Histon Road 1 NEW Kerbside  N 1.5 

Huntingdon Road 1 Roadside  N 1 

Huntingdon Road 2 Roadside N 1 
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Figure 11.2.3: Comparison of Measured NO2 with Fully Adjusted Modelled NO2 Concentrations 

PM10 and PM2.5 
Automatic monitors Girton and Impington (A14) undertake PM10 monitoring. However, as the Impington 

monitor measured PM10 concentrations below the background in 2016 and the Girton monitor was only just 

above the background, it was considered conservative to apply the primary adjustment factor calculated for 

NO2 concentrations to the modelled-road PM10 concentrations.  

The Girton monitor also undertakes PM2.5 monitoring. Results from 2016 were used to calculate a 

verification factor for PM2.5. This resulted in a verification factor of 3.2933 which was used to adjust 

modelled-road PM2.5 concentrations. 
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Appendix 11.3 Traffic data  
Table 11.3.1 Traffic data used for air quality modelling 

Road 
Link  

Description 2016 Baseline  2021 Without 
Development  

2021 With 
Development  

(Phase I) 

2031 Baseline with 
Phase I 

2031 With Full 
Development  

AADT  %HDV AADT  %HDV AADT  %HDV AADT  %HDV AADT  %HDV 

1.0 M11 – J12 – J13 87,403 15.53 93,277 15.53 93,857 15.53 97,061 15.53 99,529 15.53 

1.1 M11 – J13 – J14 64,141 15.53 67,076 15.53 66,632 15.53 69,310 15.53 68,667 15.53 

1.2 M11 between A14 Ebd on-slip / Huntington Road on slip 46,172 15.53 48,460 15.53 48,091 15.53 50,438 15.53 49,910 15.53 

1.3 M11 J13 off-slip 17,265 15.53 20,208 15.53 21,229 15.53 21,742 15.53 24,865 15.53 

2.0 A14 West of J30 (Bar Hill)  75,202 18.33 76,326 18.33 77,674 18.33 77,544 18.33 80,828 18.33 

2.1 A14 North West of M11 J154 73,408 18.33 74,906 18.33 79,774 18.33 77,436 18.33 86,421 18.33 

2.2 A14 West of J32 Interchange  76,924 18.33 79,916 18.33 79,502 18.33 82,445 18.33 81,871 18.33 

2.3 A428 – West of M11 J14  22,285 18.33 23,008 18.33 22,922 18.33 24,131 18.33 23,908 18.33 

3.0 A1303 East of Madingley Mulch Roundabout 18,031 5.47 19,682 5.47 20,050 5.47 21,309 5.47 22,480 5.47 

3.1 Madingley Rd – East of Cambrirdge Rd Crossroads  19,510 5.47 19,762 5.47 20,168 5.47 21,396 5.47 22,707 5.47 

3.2 Madingley Rd on Over Bridge M11  17,000 5.47 17,976 5.47 19,150 5.47 19,724 5.47 23,053 5.47 

3.3 Madingley Rd between M11 Sbd On Slip – Proposed Madingley Road West 
Access 

19,311 3.4 21,109 3.4 22,611 3.4 22,859 3.4 27,397 3.4 

3.4 Madingley Rd – West of P&R Access 19,311 3.4 21,109 3.4 22,611 3.4 22,859 3.4 27,397 3.4 

3.5 Madingley Rd – East of P&R Access 17,835 3.4 19,634 3.4 21,957 3.4 21,384 3.4 18,811 3.4 

3.6 Madingley Rd – East of Proposed High Cross Access 15,573 3.4 17,207 3.4 21,293 3.4 18,634 3.4 22,976 3.4 

3.7 Madingley Rd – East of JJ Thomson Ave 17,085 3.4 18,642 3.4 20,604 3.4 19,886 3.4 25,098 3.4 

3.8 Madingley Rd – East of Clerk Maxwell Rd 16,805 3.4 18,416 3.4 21,438 3.4 19,660 3.4 26,554 3.4 

3.9 Madingely Rd – East of Storey’s Way 15,112 3.4 17,000 3.4 20,230 3.4 18,213 3.4 25,316 3.4 

3.10 Madingley Rd – East of Grange Road  15,112 3.4 16,928 3.4 20,040 3.4 18,123 3.4 25,036 3.4 

3.11 Madingley Rd – West of Queen’s Rd / Northampton Road Roundabout 16,317 3.4 18,806 3.4 19,223 3.4 19,660 3.4 22,149 3.4 

3.12 Northampton Rd – West of Pound Hill  13,706 3.4 15,725 3.4 15,793 3.4 16,664 3.4 18,052 3.4 

4.0 Huntingdon Rd- West of Proposed NWC HRW Access 10,644 3.4 13,874 3.4 15,840 3.4 15,410 3.4 20,434 3.4 

4.1 Huntingdon Rd – South East of Grange Drive opposite Girton College  10,644 3.4 11,746 3.4 11,613 3.4 13,057 3.4 12,870 3.4 

4.2 Huntingdon Rd – East of NWC HRW Access 14,955 3.4 20,294 3.4 19,716 3.4 22,367 3.4 22,197 3.4 

4.3 Huntingdon Rd – East of NIAB Access 17,671 3.4 23,062 3.4 22,315 3.4 25,215 3.4 24,339 3.4 

4.4 Huntingdon Rd – East of Storey’s Way 16,411 3.4 21,790 3.4 20,891 3.4 23,882 3.4 22,650 3.4 

6.0 Queen’s Rd – North of West Road  14,928 3.4 15,788 3.4 16,982 3.4 16,508 3.4 19,031 3.4 

7.0 Histon Road – South of A14 34,192 3.4 36,331 3.4 38,542 3.4 38,014 3.4 41,154 3.4 
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Road 
Link  

Description 2016 Baseline  2021 Without 
Development  

2021 With 
Development  

(Phase I) 

2031 Baseline with 
Phase I 

2031 With Full 
Development  

AADT  %HDV AADT  %HDV AADT  %HDV AADT  %HDV AADT  %HDV 

8.0 Grange Road – South of Madingley Road 4,292 4.43 4,430 4.43 4,512 4.43 4,524 4.43 4,664 4.43 

9.0 Storey’s Way – between Madingley Rd and Huntingdon Road 3,215 4.43 2,800 4.43 2,799 4.43 2,825 4.43 2,817 4.43 

10.0 Girton Road – North of Huntingdon Road  5,019 4.43 5,446 4.43 5,476 4.43 5,535 4.43 5,717 4.43 

11.0 Proposed NIAB Access – between Huntingdon Rd and Histon Rd 0 0 768 6.26 827 6.26 1,626 6.26 1,774 6.26 

11.1 Proposed Madingley Rd West Access to NWC 0 0 3,650 6.26 5,282 6.26 4,530 6.26 8,718 6.26 

11.2 Proposed Huntingdon Rd West Access to NWC 0 0 1,260 6.26 2,510 6.26 1,409 6.26 4,494 6.26 

11.3 Proposed Huntingdon Rd East Access to NWC 0 0 3,292 6.26 2,947 6.26 4,190 6.26 4,151 6.26 

12.0 Western Access to Madingley Rd  0 0 0 0 0 0 0 0 4,870 6.26 

12.1 High Cross Access to Madingley Rd 2,223 6.26 1,750 6.26 5,425 6.26 1,750 6.26 5,798 6.26 

12.2 JJ Thomson Ave Access to Madingley Rd 2,289 6.26 2,365 6.26 2,347 6.26 2,365 6.26 4,599 6.26 

12.3 Clerk Maxwell Rd 322 6.26 312 6.26 102 6.26 312 6.26 102 6.26 
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Appendix 11.5 Predicted baseline 
concentrations 
Predicted Concentrations of NO2, PM10 and PM2.5 at Receptors in 2016, 2021 and 2031 

Table 11.5.1 Human Health Receptors  

Receptor Annual Mean (µg/m3) 

2016 Baseline 2021 Without 
Development  

2031 Without Full 
Development  

NO2 PM10 PM2.5 NO2 PM10 PM2.5 NO2 PM10 PM2.5 

R1 31.9 20.5 14.8 26.7 20.0 14.2 17.9 19.3 13.4 

R2  29.1 19.5 14.1 24.4 19.0 13.5 16.5 18.4 12.8 

R3 28.9 21.1 14.8 24.4 20.7 14.3 16.6 20.0 13.5 

R4 29.5 20.1 14.3 26.2 19.8 14.0 18.2 19.2 13.2 

R5 29.4 20.0 14.4 25.2 19.6 13.9 17.1 18.9 13.2 

R6 29.2 20.0 14.4 25.0 19.6 13.9 17.0 18.9 13.2 

R7 21.9 18.8 13.1 19.2 18.5 12.8 13.7 17.9 12.2 

R8 21.7 18.8 13.1 19.1 18.5 12.8 13.6 17.9 12.2 

R9 19.6 17.7 12.5 17.5 17.5 12.2 12.6 17.0 11.7 

R10 22.2 18.1 12.9 19.8 17.9 12.6 14.0 17.4 12.1 

R11 17.5 17.5 12.3 16.1 17.4 12.1 12.0 16.9 11.6 

R12 19.9 16.8 12.1 19.1 16.8 12.1 13.6 16.3 11.6 

R13 18.3 16.7 12.0 16.7 16.5 11.8 12.4 16.0 11.3 

R14 18.6 16.7 12.0 16.8 16.5 11.8 12.4 16.0 11.3 

R15 27.0 17.5 13.0 25.1 17.4 12.8 18.2 16.9 12.2 

R16 23.4 16.5 12.1 21.4 16.2 11.9 16.1 15.7 11.3 

R17 23.2 16.9 12.4 21.1 16.7 12.1 15.8 16.1 11.5 

R18 21.9 16.7 12.1 19.9 16.5 11.9 15.2 15.9 11.3 

R19 18.0 16.7 11.9 16.2 16.4 11.7 12.1 15.9 11.2 

R20 18.6 16.7 12.0 16.7 16.5 11.7 12.3 15.9 11.2 

R21 16.9 16.4 11.7 15.2 16.2 11.4 11.5 15.7 11.0 

R22 18.6 17.9 12.5 16.6 17.7 12.3 12.2 17.2 11.8 

R23 18.3 17.8 12.5 16.4 17.6 12.3 12.0 17.1 11.8 

R24 17.3 17.6 12.3 15.5 17.4 12.0 11.5 16.9 11.5 

R25 19.5 18.1 12.7 17.5 17.9 12.5 12.7 17.4 12.0 

Receptor Annual Mean (µg/m3) 

2016 Baseline 2021 Without 
Development  

2031 Without Full 
Development  

NO2 PM10 PM2.5 NO2 PM10 PM2.5 NO2 PM10 PM2.5 

R26 19.6 18.1 12.7 17.5 17.9 12.5 12.7 17.4 12.0 

R27 19.1 17.9 12.6 17.1 17.7 12.4 12.5 17.2 11.9 

R28 15.5 16.1 11.4 13.7 15.8 11.2 10.1 15.3 10.7 

R29 14.8 17.1 11.8 13.2 16.8 11.6 10.0 16.3 11.1 

R30 31.9 16.7 12.1 16.3 16.4 11.7 11.8 15.9 11.2 

R31 29.1 16.6 11.9 15.6 16.3 11.7 11.4 15.8 11.2 

On site 1A  13.7 17.3 11.8 12.3 17.0 11.6 9.5 16.5 11.1 

On site 1B  13.7 17.3 11.8 12.3 17.0 11.6 9.5 16.5 11.1 

On site 1C  13.7 17.3 11.8 12.3 17.0 11.6 9.5 16.5 11.1 

On site 1D  13.7 17.3 11.8 12.3 17.0 11.6 9.5 16.5 11.1 

On site 2A  13.6 17.3 11.8 12.3 17.0 11.6 9.4 16.5 11.1 

On site 2B  13.6 17.3 11.8 12.3 17.0 11.6 9.4 16.5 11.1 

On site 2C  13.6 17.3 11.8 12.3 17.0 11.6 9.4 16.5 11.1 

On site 2D  13.6 17.3 11.8 12.3 17.0 11.6 9.4 16.5 11.1 

On site 3A  13.8 17.3 11.8 12.4 17.0 11.6 9.5 16.5 11.1 

Objectives 40 40 25 40 40 25 40 40 25 
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Table 11.5.2 Ecological Receptors (2016) 

Receptor and 

Distance in Habitat  

Distance from 

kerb (m) 

Total NOx 

 (µg/m3) 

Nitrogen 

Deposition 
(kgN/ha/yr) 

Acid Deposition 

(keq/ha/yr) 

Madingley Wood SSSI 

T1- 0m 0 43.8 31.6  2.468 

T1- 5m 5 32.2 30.0  2.351 

T1- 10m 10 27.3 29.3  2.300 

T1- 15m 15 24.7 28.9  2.272 

T1- 20m 20 23.0 28.6  2.254 

T1- 30m 30 21.0 28.3  2.232 

T1- 40m 40 19.9 28.2  2.221 

T1- 50m 50 19.2 28.0  2.213 

T1- 75m 75 18.2 27.9  2.202 

T1- 100m  100 17.6 27.8  2.196 

T1- 125m  125 17.3 27.7  2.192 

T1- 150m  150 17.0 27.7  2.189 

T1- 175m  175 16.9 27.7  2.187 

T1- 200m  200 16.7 27.7  2.186 

CRITICAL LEVEL / LOAD 30 15 - 20 1.859 

Exceedences of the Critical Level / Load in bold  

Table 11.5.3 Ecological Receptors (2021) 

Receptor and 

Distance in Habitat  

Distance from 

kerb (m) 

Total NOx 

 (µg/m3) 

Nitrogen 

Deposition 
(kgN/ha/yr) 

Acid Deposition 

(keqN/ha/yr) 

Madingley Wood SSSI 

T1- 0m 0 38.2 31.1  2.430 

T1- 5m 5 28.2 29.6  2.327 

T1- 10m 10 24.0 29.0  2.282 

T1- 15m 15 21.7 28.7  2.258 

T1- 20m 20 20.3 28.5  2.243 

T1- 30m 30 18.6 28.2  2.224 

T1- 40m 40 17.7 28.1  2.214 

T1- 50m 50 17.1 28.0  2.207 

T1- 75m 75 16.2 27.8  2.197 

T1- 100m  100 15.7 27.7  2.192 

T1- 125m  125 15.4 27.7  2.189 

T1- 150m  150 15.2 27.7  2.186 

T1- 175m  175 15.1 27.6  2.185 

T1- 200m  200 15.0 27.6  2.183 

CRITICAL LEVEL / LOAD 30 15 - 20 1.859 

Exceedences of the Critical Level / Load in bold  
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Table 11.5.4 Ecological receptors (2031) 

Receptor and 

Distance in Habitat  

Distance from 

kerb (m) 

Total NOx 

 (µg/m3) 

Nitrogen 

Deposition 
(kgN/ha/yr) 

Acid Deposition 

(keqN/ha/yr) 

Madingley Wood SSSI 

T1- 0m 0 25.8 29.7  2.333 

T1- 5m 5 19.6 28.8  2.268 

T1- 10m 10 17.0 28.4  2.239 

T1- 15m 15 15.6 28.2  2.224 

T1- 20m 20 14.7 28.1  2.215 

T1- 30m 30 13.7 27.9  2.203 

T1- 40m 40 13.1 27.8  2.197 

T1- 50m 50 12.7 27.8  2.192 

T1- 75m 75 12.2 27.7  2.186 

T1- 100m  100 11.9 27.6  2.183 

T1- 125m  125 11.7 27.6  2.181 

T1- 150m  150 11.6 27.6  2.180 

T1- 175m  175 11.5 27.6  2.179 

T1- 200m  200 11.4 27.6  2.178 

CRITICAL LEVEL / LOAD 30 15 - 20 1.859 

Exceedences of the Critical Level / Load in bold  
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Appendix 11.6 Predicted future 
concentrations (human health receptors) 
Table 11.6.1 Predicted concentrations of NO2, PM10 and PM2.5 at existing receptors in 2021 

Receptor Annual Mean (µg/m3) 

2021 Without Development 2021 With Development  

(Interim Scenario) 

NO2 PM10 PM2.5 NO2 PM10 PM2.5 

R1 26.7 20.0 14.2 26.9 20.0 14.2 

R2  24.4 19.0 13.5 25.2 19.1 13.7 

R3 24.4 20.7 14.3 25.0 20.7 14.4 

R4 26.2 19.8 14.0 26.7 19.9 14.1 

R5 25.2 19.6 13.9 25.2 19.6 13.9 

R6 25.0 19.6 13.9 25.0 19.6 13.9 

R7 19.2 18.5 12.8 19.2 18.5 12.8 

R8 19.1 18.5 12.8 19.1 18.5 12.8 

R9 17.5 17.5 12.2 17.5 17.5 12.2 

R10 19.8 17.9 12.6 19.8 17.9 12.6 

R11 16.1 17.4 12.1 16.1 17.3 12.1 

R12 19.1 16.8 12.1 18.9 16.8 12.1 

R13 16.7 16.5 11.8 16.7 16.5 11.8 

R14 16.8 16.5 11.8 16.8 16.5 11.8 

R15 25.1 17.4 12.8 25.2 17.4 12.8 

R16 21.4 16.2 11.9 21.6 16.3 11.9 

R17 21.1 16.7 12.1 21.7 16.8 12.2 

R18 19.9 16.5 11.9 20.3 16.5 12.0 

R19 16.2 16.4 11.7 16.7 16.5 11.8 

R20 16.7 16.5 11.7 17.2 16.6 11.8 

R21 15.2 16.2 11.4 15.5 16.2 11.5 

R22 16.6 17.7 12.3 17.3 17.8 12.5 

R23 16.4 17.6 12.3 17.1 17.8 12.4 

R24 15.5 17.4 12.0 16.0 17.5 12.1 

R25 17.5 17.9 12.5 18.4 18.1 12.7 

R26 17.5 17.9 12.5 18.4 18.1 12.7 

Receptor Annual Mean (µg/m3) 

2021 Without Development 2021 With Development  

(Interim Scenario) 

NO2 PM10 PM2.5 NO2 PM10 PM2.5 

R27 17.1 17.7 12.4 17.9 17.9 12.5 

R28 13.7 15.8 11.2 13.7 15.8 11.2 

R29 13.2 16.8 11.6 13.2 16.8 11.6 

R30 16.3 16.4 11.7 16.4 16.4 11.8 

R31 15.6 16.3 11.7 15.7 16.4 11.7 

On site 1A 12.3 17.0 11.6 12.4 17.0 11.6 

On site 1B 12.3 17.0 11.6 12.4 17.0 11.6 

On site 1C 12.3 17.0 11.6 12.4 17.0 11.6 

On site 1D 12.3 17.0 11.6 12.4 17.0 11.6 

On site 2A 12.3 17.0 11.6 12.3 17.0 11.6 

On site 2B 12.3 17.0 11.6 12.3 17.0 11.6 

On site 2C 12.3 17.0 11.6 12.3 17.0 11.6 

On site 2D 12.3 17.0 11.6 12.3 17.0 11.6 

On site 3A 12.4 17.0 11.6 12.4 17.0 11.6 

Objectives 40 40 25 40 40 25 

 

Table 11.6.2 Change in predicted concentrations brought about by the Proposed Development in 2021 

Receptor Annual Mean (µg/m3) 

NO2 PM10 PM2.5 

R1 0.46 0.03 0.03 

R2  1.57 0.10 0.12 

R3 1.24 0.08 0.10 

R4 1.06 0.10 0.10 

R5 -0.04 -0.01 0.00 

R6 -0.03 0.00 0.00 

R7 0.02 0.00 0.00 

R8 0.03 0.00 0.00 

R9 0.00 0.00 0.00 

R10 -0.08 -0.01 -0.01 

R11 -0.09 -0.01 -0.01 

R12 -0.31 -0.03 -0.03 
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Receptor Annual Mean (µg/m3) 

NO2 PM10 PM2.5 

R13 -0.12 -0.02 -0.01 

R14 -0.11 -0.01 -0.01 

R15 0.13 0.01 0.01 

R16 0.42 0.04 0.04 

R17 1.20 0.11 0.11 

R18 0.84 0.08 0.08 

R19 0.92 0.11 0.10 

R20 1.05 0.11 0.11 

R21 0.49 0.05 0.05 

R22 1.35 0.17 0.17 

R23 1.24 0.16 0.15 

R24 0.84 0.10 0.10 

R25 1.71 0.22 0.21 

R26 1.72 0.22 0.21 

R27 1.55 0.18 0.18 

R28 0.10 0.01 0.01 

R29 0.03 0.00 0.00 

R30 0.22 0.02 0.02 

R31 0.18 0.02 0.02 

On site 1A  0.09 0.01 0.01 

On site 1B  0.09 0.01 0.01 

On site 1C  0.09 0.01 0.01 

On site 1D  0.09 0.01 0.01 

On site 2A  0.07 0.01 0.01 

On site 2B  0.07 0.01 0.01 

On site 2C  0.07 0.01 0.01 

On site 2D  0.07 0.01 0.01 

On site 3A  0.07 0.01 0.01 

Based on unrounded numbers 

 

Table 11.6.3 Predicted concentrations of NO2, PM10 and PM2.5 at existing receptors in 2031 

Receptor Annual Mean (µg/m3) 

2031 Without Development 2031 With Full Development 

NO2 PM10 PM2.5 NO2 PM10 PM2.5 

R1 17.9 19.3 13.4 18.2 19.3 13.5 

R2  16.5 18.4 12.8 17.3 18.5 13.0 

R3 16.6 20.0 13.5 17.2 20.2 13.7 

R4 18.2 19.2 13.2 19.0 19.4 13.5 

R5 17.1 18.9 13.2 17.1 19.0 13.2 

R6 17.0 18.9 13.2 17.0 19.0 13.2 

R7 13.7 17.9 12.2 13.7 18.0 12.2 

R8 13.6 17.9 12.2 13.6 17.9 12.2 

R9 12.6 17.0 11.7 12.6 17.0 11.7 

R10 14.0 17.4 12.1 14.0 17.4 12.1 

R11 12.0 16.9 11.6 12.0 16.9 11.6 

R12 13.6 16.3 11.6 13.6 16.3 11.6 

R13 12.4 16.0 11.3 12.3 16.0 11.3 

R14 12.4 16.0 11.3 12.4 16.0 11.3 

R15 18.2 16.9 12.2 18.3 16.9 12.3 

R16 16.1 15.7 11.3 16.5 15.8 11.4 

R17 15.8 16.1 11.5 16.5 16.4 11.7 

R18 15.2 15.9 11.3 15.7 16.1 11.5 

R19 12.1 15.9 11.2 12.7 16.1 11.4 

R20 12.3 15.9 11.2 13.0 16.2 11.4 

R21 11.5 15.7 11.0 11.8 15.8 11.1 

R22 12.2 17.2 11.8 12.6 17.3 12.0 

R23 12.0 17.1 11.8 12.4 17.3 11.9 

R24 11.5 16.9 11.5 11.8 17.0 11.6 

R25 12.7 17.4 12.0 13.2 17.6 12.2 

R26 12.7 17.4 12.0 13.3 17.6 12.2 

R27 12.5 17.2 11.9 13.0 17.4 12.0 

R28 10.1 15.3 10.7 10.2 15.3 10.7 

R29 10.0 16.3 11.1 10.0 16.3 11.1 

R30 11.8 15.9 11.2 12.0 16.0 11.3 
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Receptor Annual Mean (µg/m3) 

2031 Without Development 2031 With Full Development 

NO2 PM10 PM2.5 NO2 PM10 PM2.5 

R31 11.4 15.8 11.2 11.6 15.9 11.2 

On site 1A 9.5 16.5 11.1 9.6 16.5 11.1 

On site 1B 9.5 16.5 11.1 9.5 16.5 11.1 

On site 1C 9.5 16.5 11.1 9.5 16.5 11.1 

On site 1D 9.5 16.5 11.1 9.5 16.5 11.1 

On site 2A 9.4 16.5 11.1 9.5 16.5 11.1 

On site 2B 9.4 16.5 11.1 9.5 16.5 11.1 

On site 2C 9.4 16.5 11.1 9.5 16.5 11.1 

On site 2D 9.4 16.5 11.1 9.5 16.5 11.1 

On site 3A 9.5 16.5 11.1 9.6 16.5 11.1 

Objectives 40 40 25 40 40 25 

 

Table 11.6.4 Change in predicted concentrations brought about by the Proposed Development in 2031 

Receptor Annual Mean (µg/m3) 

NO2 PM10 PM2.5 

R1 0.07 0.07 0.07 

R2  0.18 0.18 0.18 

R3 0.14 0.14 0.14 

R4 0.22 0.22 0.22 

R5 0.00 0.00 0.00 

R6 0.01 0.01 0.01 

R7 0.01 0.01 0.01 

R8 0.01 0.01 0.01 

R9 0.01 0.01 0.01 

R10 0.00 0.00 0.00 

R11 0.00 0.00 0.00 

R12 0.00 0.00 0.00 

R13 -0.01 -0.01 -0.01 

R14 -0.01 -0.01 -0.01 

R15 0.02 0.02 0.02 

R16 0.11 0.11 0.11 

R17 0.22 0.22 0.22 

Receptor Annual Mean (µg/m3) 

NO2 PM10 PM2.5 

R18 0.15 0.15 0.15 

R19 0.21 0.21 0.21 

R20 0.22 0.22 0.22 

R21 0.11 0.11 0.11 

R22 0.17 0.17 0.17 

R23 0.16 0.16 0.16 

R24 0.11 0.11 0.11 

R25 0.21 0.21 0.21 

R26 0.21 0.21 0.21 

R27 0.18 0.18 0.18 

R28 0.03 0.03 0.03 

R29 0.01 0.01 0.01 

R30 0.06 0.06 0.06 

R31 0.05 0.05 0.05 

On site 1A 0.06 0.02 0.02 

On site 1B 0.05 0.02 0.02 

On site 1C 0.05 0.02 0.02 

On site 1D 0.06 0.02 0.02 

On site 2A 0.05 0.01 0.01 

On site 2B 0.05 0.01 0.01 

On site 2C 0.05 0.01 0.01 

On site 2D 0.04 0.01 0.01 

On site 3A 0.04 0.01 0.01 

Based on unrounded numbers 
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Appendix 11.7 Predicted future 
concentrations (ecological receptors) 
Table 11.7.1 Predicted concentrations at ecological receptors in 2021 without and with the Proposed Development in place 

Receptor and Distance in 

Habitat  

Distance from kerb 

(m) 

2021 Without Development  2021 With Development (Interim Scenario) 

Total NOx (µg/m3) Nitrogen Deposition 

(kgN/ha/yr) 

Acid Deposition 

(keq/ha/yr) 

Total NOx (µg/m3) Nitrogen Deposition 

(kgN/ha/yr) 

Acid Deposition 

(keq/ha/yr) 

Madingley Wood SSSI 

T1- 0m 0 38.2 31.1  2.430 38.6 31.1  2.435 

T1- 5m 5 28.2 29.6  2.327 28.5 29.7  2.330 

T1- 10m 10 24.0 29.0  2.282 24.2 29.0  2.284 

T1- 15m 15 21.7 28.7  2.258 21.9 28.7  2.260 

T1- 20m 20 20.3 28.5  2.243 20.4 28.5  2.244 

T1- 30m 30 18.6 28.2  2.224 18.7 28.2  2.225 

T1- 40m 40 17.7 28.1  2.214 17.8 28.1  2.215 

T1- 50m 50 17.1 28.0  2.207 17.1 28.0  2.207 

T1- 75m 75 16.2 27.8  2.197 16.2 27.8  2.198 

T1- 100m  100 15.7 27.7  2.192 15.8 27.8  2.192 

T1- 125m  125 15.4 27.7  2.189 15.4 27.7  2.189 

T1- 150m  150 15.2 27.7  2.186 15.2 27.7  2.186 

T1- 175m  175 15.1 27.6  2.185 15.1 27.6  2.185 

T1- 200m  200 15.0 27.6  2.183 15.0 27.6  2.184 

CRITICAL LEVEL / LOAD 30 15 - 20 1.859 30 15 - 20 1.859 

Exceedences of the Critical Level / Load in bold  

Exceedences of the objectives in bold.  
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Table 11.7.2 Predicted Proposed Development contribution in 2021 

Receptor and Distance in 

Habitat  

Distance from kerb 

(m) 

2021 Scheme Contribution  

Total NOx (µg/m3) Nitrogen Deposition (kgN/ha/yr) Acid Deposition (keqN/ha/yr) 

  NOx % N Deposition % Acid Deposition % 

Madingley Wood SSSI 

T1- 0m 0 0.4 1.5 0.06 0.4 0.005 0.2 

T1- 5m 5 0.3 0.9 0.04 0.3 0.003 0.2 

T1- 10m 10 0.2 0.6 0.03 0.2 0.002 0.1 

T1- 15m 15 0.1 0.5 0.02 0.1 0.001 0.1 

T1- 20m 20 0.1 0.4 0.02 0.1 0.001 0.1 

T1- 30m 30 0.1 0.3 0.01 0.1 0.001 0.1 

T1- 40m 40 0.1 0.2 0.01 0.1 0.001 0.0 

T1- 50m 50 0.1 0.2 0.01 0.1 0.001 0.0 

T1- 75m 75 0.0 0.1 0.01 0.0 0.000 0.0 

T1- 100m  100 0.0 0.1 0.01 0.0 0.000 0.0 

T1- 125m  125 0.0 0.1 0.01 0.0 0.000 0.0 

T1- 150m  150 0.0 0.1 0.00 0.0 0.000 0.0 

T1- 175m  175 0.0 0.1 0.00 0.0 0.000 0.0 

T1- 200m  200 0.0 0.1 0.00 0.0 0.000 0.0 

Exceedences of 1% of the critical level/ load highlighted in bold 
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Table 11.7.3 Predicted concentrations at ecological receptors in 2031 without and with the Proposed Development in place 

Receptor and Distance in 

Habitat  

Distance from kerb 

(m) 

2031 Without Development  2031 With Full Development 

Total NOx 

 (µg/m3) 

Nitrogen Deposition 

(kgN/ha/yr) 

Acid Deposition 

(keqN/ha/yr) 

Total NOx 

 (µg/m3) 

Nitrogen Deposition 

(kgN/ha/yr) 

Acid Deposition 

(keq/ha/yr) 

Madingley Wood SSSI 

T1- 0m 0 25.8 29.7  2.333 26.6 29.8  2.342 

T1- 5m 5 19.6 28.8  2.268 20.1 28.9  2.273 

T1- 10m 10 17.0 28.4  2.239 17.3 28.5  2.243 

T1- 15m 15 15.6 28.2  2.224 15.9 28.2  2.227 

T1- 20m 20 14.7 28.1  2.215 14.9 28.1  2.217 

T1- 30m 30 13.7 27.9  2.203 13.8 27.9  2.205 

T1- 40m 40 13.1 27.8  2.197 13.2 27.8  2.198 

T1- 50m 50 12.7 27.8  2.192 12.8 27.8  2.193 

T1- 75m 75 12.2 27.7  2.186 12.2 27.7  2.187 

T1- 100m  100 11.9 27.6  2.183 11.9 27.6  2.184 

T1- 125m  125 11.7 27.6  2.181 11.7 27.6  2.182 

T1- 150m  150 11.6 27.6  2.180 11.6 27.6  2.180 

T1- 175m  175 11.5 27.6  2.179 11.5 27.6  2.179 

T1- 200m  200 11.4 27.6  2.178 11.4 27.6  2.178 

CRITICAL LEVEL / LOAD 30 15 - 20 0.214 – 1.860 30 15 - 20 1.859 

Exceedences of the Critical Level / Load in bold  

Exceedences of the objectives in bold.  
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Table 11.7.4 Predicted Proposed Development contribution in 2031 

Receptor and Distance in 

Habitat  

Distance from kerb 

(m) 

2021 Scheme Contribution  

Total NOx (µg/m3) Nitrogen Deposition (kgN/ha/yr) Acid Deposition (keqN/ha/yr) 

NOx % N Deposition % Acid Deposition % 

Madingley Wood SSSI 

T1- 0m 0 0.8 2.7 0.12 0.8 0.008 0.5 

T1- 5m 5 0.5 1.6 0.07 0.5 0.005 0.3 

T1- 10m 10 0.3 1.1 0.05 0.3 0.004 0.2 

T1- 15m 15 0.3 0.9 0.04 0.3 0.003 0.2 

T1- 20m 20 0.2 0.7 0.03 0.2 0.002 0.1 

T1- 30m 30 0.2 0.5 0.02 0.2 0.002 0.1 

T1- 40m 40 0.1 0.4 0.02 0.1 0.001 0.1 

T1- 50m 50 0.1 0.4 0.01 0.1 0.001 0.1 

T1- 75m 75 0.1 0.3 0.01 0.1 0.001 0.0 

T1- 100m  100 0.1 0.2 0.01 0.1 0.001 0.0 

T1- 125m  125 0.1 0.2 0.01 0.1 0.001 0.0 

T1- 150m  150 0.0 0.1 0.01 0.1 0.001 0.0 

T1- 175m  175 0.0 0.1 0.01 0.0 0.000 0.0 

T1- 200m  200 0.0 0.1 0.01 0.0 0.000 0.0 
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Appendix 11.8 Predicted energy centre 
emissions concentrations  
The predicted Process Contribution (PC) at human health receptors  

Table 11.8.1 Maximum NO2 process contribution (PC) at human health receptors 

Receptor Averaging Units PC EAL %EAL 

22 Annual µg/m3 0.3 40 0.82 

Hourly 45.1 200 22.5 

23 Annual µg/m3 0.4 40 1.02 

Hourly 45.1 200 22.5 

24 Annual µg/m3 0.4 40 1.02 

Hourly 45.1 200 22.5 

25 Annual µg/m3 0.5 40 1.16 

Hourly 36.0 200 18.0 

26 Annual µg/m3 0.6 40 1.45 

Hourly 36.2 200 18.1 

27 Annual µg/m3 0.6 40 1.58 

Hourly 37.2 200 18.6 

28 Annual µg/m3 0.6 40 1.46 

Hourly 20.2 200 10.1 

29 Annual µg/m3 0.2 40 0.44 

Hourly 13.1 200 6.5 

1A Annual µg/m3 0.3 40 0.79 

Hourly 45.6 200 22.8 

1B Annual µg/m3 0.3 40 0.79 

Hourly 45.6 200 22.8 

1C Annual µg/m3 0.3 40 0.79 

Hourly 45.6 200 22.8 

1D Annual µg/m3 0.3 40 0.79 

Hourly 45.6 200 22.8 

2A Annual µg/m3 0.2 40 0.48 

Hourly 44.7 200 22.3 

2B Annual µg/m3 0.2 40 0.48 

Hourly 44.7 200 22.3 

Receptor Averaging Units PC EAL %EAL 

2C Annual µg/m3 0.2 40 0.48 

Hourly 44.7 200 22.3 

2D Annual µg/m3 0.2 40 0.48 

Hourly 44.7 200 22.3 

3A Annual µg/m3 0.2 40 0.54 

Hourly 14.7 200 7.3 

 

The predicted PC is potentially significant, but below the assessment level. The predicted environmental 

concentrations (taking into account the baseline concentrations) are shown in the following Tables 11.8.2 

and 11.8.3 for 2021 and 2031 respectively.  

Table 11.8.2 Total NO2 predicted environmental concentration in 2021 

Receptor Averaging Baseline 

(µg/m3) 

PEC EAL %EAL 

22 Annual 17.3 17.7 40 44.2 

Hourly 34.7 79.7 200 39.9 

23 Annual 17.1 17.5 40 43.7 

Hourly 34.1 79.2 200 39.6 

24 Annual 16.0 16.4 40 40.9 

Hourly 31.9 77.0 200 38.5 

25 Annual 18.4 18.8 40 47.1 

Hourly 36.7 72.7 200 36.4 

26 Annual 18.4 19.0 40 47.5 

Hourly 36.8 73.0 200 36.5 

27 Annual 17.9 18.6 40 46.4 

Hourly 35.9 73.1 200 36.5 

28 Annual 13.8 14.4 40 36.0 

Hourly 27.6 47.8 200 23.9 

29 Annual 13.2 13.4 40 33.4 

Hourly 26.4 39.5 200 19.7 

1A Annual 12.4 12.7 40 31.8 

Hourly 24.8 70.3 200 35.2 

1B Annual 12.4 12.7 40 31.8 

Hourly 24.8 70.3 200 35.2 

1C Annual 12.4 12.7 40 31.8 
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Receptor Averaging Baseline 
(µg/m3) 

PEC EAL %EAL 

Hourly 24.8 70.3 200 35.2 

1D Annual 12.4 12.7 40 31.7 

Hourly 24.8 70.3 200 35.2 

2A Annual 12.3 12.5 40 31.2 

Hourly 24.6 69.3 200 34.6 

2B Annual 12.3 12.5 40 31.2 

Hourly 24.6 69.3 200 34.6 

2C Annual 12.3 12.5 40 31.2 

Hourly 24.6 69.3 200 34.6 

2D Annual 12.3 12.5 40 31.2 

Hourly 24.6 69.3 200 34.6 

3A Annual 12.4 12.7 40 31.7 

Hourly 24.9 39.5 200 19.8 

 

Table 11.8.3 Total NO2 Predicted Environmental Concentration in 2031 

Receptor Averaging Baseline 
(µg/m3) 

PEC EAL %EAL 

22 Annual 12.6 12.9 40 32.3 

Hourly 25.2 70.3 200 35.2 

23 Annual 12.4 12.9 40 32.1 

Hourly 24.9 70.0 200 35.0 

24 Annual 11.8 12.2 40 30.5 

Hourly 23.5 68.6 200 34.3 

25 Annual 13.2 13.7 40 34.3 

Hourly 26.5 62.5 200 31.2 

26 Annual 13.3 13.9 40 34.6 

Hourly 26.5 62.8 200 31.4 

27 Annual 13.0 13.6 40 34.0 

Hourly 25.9 63.1 200 31.6 

28 Annual 10.2 10.8 40 26.9 

Hourly 20.4 40.5 200 20.3 

29 Annual 10.0 10.2 40 25.5 

Hourly 20.0 33.1 200 16.5 

1A Annual 9.6 9.9 40 24.7 

Receptor Averaging Baseline 
(µg/m3) 

PEC EAL %EAL 

Hourly 19.1 64.7 200 32.3 

1B Annual 9.5 9.9 40 24.6 

Hourly 19.1 64.6 200 32.3 

1C Annual 9.5 9.9 40 24.6 

Hourly 19.1 64.6 200 32.3 

1D Annual 9.5 9.9 40 24.6 

Hourly 19.1 64.6 200 32.3 

2A Annual 9.5 9.7 40 24.2 

Hourly 19.0 63.6 200 31.8 

2B Annual 9.5 9.7 40 24.2 

Hourly 19.0 63.6 200 31.8 

2C Annual 9.5 9.7 40 24.2 

Hourly 19.0 63.6 200 31.8 

2D Annual 9.5 9.7 40 24.2 

Hourly 19.0 63.6 200 31.8 

3A Annual 9.6 9.8 40 24.4 

Hourly 19.1 33.8 200 16.9 

 

The maximum predicted environmental concentrations are well below the assessments levels. The 

combined effect of emissions from road traffic and the Energy Centre will not lead to a breach of national 

air quality strategy objectives. 
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Appendix 11.9 Road traffic emission factors 

Introduction 
Atmospheric dispersion modelling is used to determine the effect of future development traffic on local air 

quality. The modelling utilises predictions of the composition and emissions profile of the vehicle fleet 

which are produced by Defra in the emissions factor toolkit (EFT). The composition and emissions profiles 

are provided on a year by year basis from 2013 to 2030, with the database being periodically updated. 

The main issue with regard to the modelling of future traffic impacts is the choice of emission factors to use 

given that there is a degree of uncertainty as to the accuracy of the emission factors, as well as uncertainty 

introduced by the modelling process and the traffic data on which the predictions are based. This has 

become more important in recent years as it has been realised that previous versions of the EFT were 

likely to have significantly underestimated the real world emissions of the vehicle fleet, as well as the more 

recent revelations concerning the use of ‘defeat devices’ on VW group vehicles. 

This note therefore sets out PBAs approach to the choice of vehicle emission factors for future year 

assessments. The note has been revised following updating of the Defra Emissions Factor Toolkit in July 

2016. 

Modelling method 
As a prelude to the discussion of emission factors, it is useful to recap on the general method that is used 

for dispersion modelling of road traffic emissions: 

• Traffic data is entered into the dispersion model to represent the baseline situation and the model is 

used to predict how NOx emissions are dispersed in the environment. 

• The dispersion modelling predictions are compared to monitoring data to obtain a verification factor; 

the factor by which the predicted road traffic concentration must be multiplied by to agree with the 

monitored concentration.  

• The modelling is repeated for the future year situation; with traffic data representing the situation 

without the development in place (the ‘without’ scheme scenario) and with the development in place 

(‘with’ scheme). In both cases, the verification factor obtained from the baseline modelling is used to 

multiply the model results by, in essence assuming that the model is equally as accurate in the future 

as it was for the baseline scenario. 

The verification factor is one of the key elements in the discussion regarding vehicle emission factors. One 

element of uncertainty in the modelling is the degree to which the emission factors in the EFT are different 

to actual emissions of the vehicle fleet on the local road network. The use of the verification factor for the 

future year predictions essentially assumes that the difference between the EFT emission factors and real 

world emissions is the same in the future as it was in the baseline year. In other words, unless there is 

some reason to believe that the future year emission factors are less accurate than the baseline year 

emission factors, the degree to which the EFT emission factors and real world emission factors differ is 

taken into account in the modelling by the use of the verification factor. This is discussed further in the 

following sections. 

                                            
1 Emissions of Nitrogen Oxides from Modern Diesel Vehicles. AQC January 2016 

Emission factor toolkit 
The EFT contains estimates of the future composition of the vehicle fleet in terms of the age and type of 

vehicles. The composition of the vehicle fleet is primarily related to the age of the vehicles (in terms of their 

emissions class) and the fuel that they use (i.e. petrol or diesel). In general terms, the majority of new 

vehicles replace much older vehicles, and as the emissions performance of vehicles is generally taken to 

improve over time, both current and historical versions of the EFT predict very large reductions in NOx 

emissions in the future. It is also obvious that the further one looks into the future, the more uncertain the 

predictions become as they depend on the rate of vehicle renewal and the size and fuel mix of the vehicles 

bought; which are all estimates. 

The emissions performance of the vehicles is classified in terms of Euro type approval testing; Euro 1 to 6 

concerning light duty vehicles and Euro I to VI heavy duty vehicles. Whilst the introduction of each Euro 

class has generally seen a tightening of emission standards, the standards up until now have been based 

on laboratory testing of vehicles. The emissions performance of the vehicles in real world driving conditions 

has been higher than the laboratory testing results, especially for diesel vehicles. This factor was not 

recognised in earlier versions of the EFT, and combined with the fact that diesel vehicles have much higher 

NOx emissions than petrol vehicles and there has been a very large increase in the number of diesel 

vehicles on the road, has meant that the NOx emissions and NO2 concentrations have not reduced as 

previously predicted. 

The trends in NOx emissions in the vehicle fleet, especially diesel vehicles and the accuracy of the current 

version of the EFT, is therefore critical in terms of the choice of emission factors in modelling. 

Trends in NOx emissions 
For light duty vehicles, the latest Euro standard is Euro 6, which was introduced from September 2015 

(with a derogation in the UK for the registration of new vehicles until September 2016).  

The emissions standards currently relate to a laboratory test whereby the average emission rate is 

calculated over an idealised drive cycle. The cycle used is the New European Drive Cycle (NEDC) and 

there has been extensive criticism that the drive cycle does not represent real world driving conditions. It 

has therefore been agreed that a new drive cycle will be introduced, the World Light-duty Test Cycle 

(WLDTC), as well as an on-road test termed Real Driving Emissions (RDE). 

Current Euro 6 vehicles are only tested in the laboratory against the NEDC, and these vehicles are termed 

Euro 6ab. However, from September 2017, new models will be tested against the WLDTC and will also 

have a RDE test. The initial introduction of the RDE test will allow vehicles to have average RDE test 

emissions of 2.1 times the WLDTC test; in other words, real life emissions will be allowed to be 2.1 times 

the laboratory emissions. The 2.1 factor is termed the conformity factor and will apply to new models from 

September 2017 and new vehicles from September 2019. From January 2020, the conformity factor will 

reduce to 1.5 for new models (January 2021 for new vehicles). 

Air Quality Consultants have undertaken some research into the performance of diesel vehicles to support 

a method that they have adopted for undertaking air quality assessments1. As part of the analysis, they 

compared the real word test results of current Euro 6ab diesel vehicles and calculated an average 

conformity factor of 3.9 from the tests that were assessed.  
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Subsequently, Department for Transport have undertaken testing of Euro 5 and 6ab diesel vehicles and 

found that the average NOx emissions were 1135 mg/km for Euro 5 vehicles and 500 mg/km for Euro 6ab 

vehicles2. These work out to be a conformity factor of 6.30 and 6.25 for Euro 5 and Euro 6ab respectively. 

Adding in the DfTr results to the AQC results gives an overall average conformity factor for Euro 6ab 

vehicles tested of 4.1. 

A paper presented by Dr Marc Stettler at the recent Westminster Energy, Environment & Transport Forum3 

included results of RDE testing of existing Euro 6ab vehicles. Whilst there was wide range in the results, a 

number of the vehicles tested did already comply with the Euro 6c standard. 

From the emissions testing work undertaken to date on Euro 6ab vehicles it is clear that the NOx 

emissions performance of Euro 6ab vehicles is significantly better than Euro 5 vehicles, although not in line 

with the laboratory standards. The introduction of Euro 6 should therefore see a significant reduction in 

NOx emissions in the future, as outlined in Table 11.10.1. 

Table 11.9.1 Comparison of emissions 

Emission Standard Real Driving Emissions NOx mg/km 

Euro 5, DfTr testing 1135 

Euro 6ab, DfTr testing 500 

Euro 6c, September 2017 models 168 

Euro 6c, January 2020 models 120 

 

In terms of modelling, the issue therefore becomes how well does the EFT represent the real world 

emissions performance of the vehicles. 

Emissions in the EFT 
As noted in Section 3, the EFT contains estimates of vehicle emissions by Euro Class. The database has 

recently been updated in July 2016 from v6.02 to v7.0. It now uses NOx emissions factors for the vehicles 

taken from the European Environment Agency’s COPERT 4 V11 database compared to the previous 

version V10. In the latest submissions to the European Union for compliance against EU Limit Values, 

Defra used COPERT 4 V11 factors. The latest emission factors are lower than those in the previous 

version of the EFT. 

The AQC paper provides a representation of the emissions from Euro 6 vehicles at different speeds in 

terms of the conformity factor. The results are shown in the following graph. 

                                            
2 Vehicle Emissions Testing Programme DfTr Cm 9259 April 2016 

 
Figure 11.9.1 Emissions from Euro 6 vehicles at different speeds in terms of the conformity factor 

 

The graph shows that the EFT emissions have a conformity factor ranging from 2.3 to 5. The conformity 

factor is higher at low and high speeds. Overall, the average conformity factor is less than the factor 

determined from the testing of Euro 6ab vehicles to date, but higher than the conformity factor that will be 

required by the introduction of Euro 6c. The COPERT v11 factors for Euro 6ab vehicles would appear to 

be, on average, approximately 80% of the V10 factors. 

In terms of light duty vehicles, the AQC report concluded that for future year assessments, the base case 

modelling should use the EFT v6.02 factors for the future year of the traffic data, i.e. unaltered. However, a 

sensitivity test was also recommended, whereby the average conformity factor for Euro 6 diesel vehicles is 

raised to 5, with the following result in terms of the EFT. 

3 Priorities for reducing air quality impacts of road vehicles. Dr Marc Stettler 17th May 2016 
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Figure 11.9.1 Sensitivity test results 

 

Clearly, using the sensitivity test, the average emission rate in the EFT is higher than the average from the 

Euro 6ab testing to date, for either COPERT v10 or v11 factors. The AQC report concluded that if the two 

assessments were undertaken, then the likely pollutant concentration would lie between the two estimates. 

However, the AQC report also acknowledges that the EFT does not include Euro 6c vehicles which should 

have significantly lower NOx emissions than current Euro 6ab vehicles, and therefore both sets of results 

could be conservative. 

Clearly, using the sensitivity test, the average emission rate in the EFT is higher than the average from the 

Euro 6ab testing to date, for either COPERT v10 or v11 factors. The AQC report concluded that if the two 

assessments were undertaken, then the likely pollutant concentration would lie between the two estimates. 

However, the AQC report also acknowledges that the EFT does not include Euro 6c vehicles which should 

have significantly lower NOx emissions than current Euro 6ab vehicles, and therefore both sets of results 

could be conservative. 

Future year assessment method 
The selection of emission factors for a future year assessment depends partly on the situation regarding 

the assessment to be undertaken. Where pollutant concentrations are low and are unlikely to exceed 

threshold levels, then one may take a conservative approach and keep emission factors at current levels. 

This will produce a conservative result, but as the result will be ‘acceptable’ in terms of leading to no 

exceedances of National Air Quality Strategy Objectives, then it is a reasonable approach to adopt as it 

avoids uncertainty as to whether there will be exceedances in the future. 

In contrast, where pollutant concentrations are high, then a different approach to uncertainty is required. In 

addition, for a formal Environmental Impact Assessment the legal requirement is to assess ‘likely 

significant effects’. This is not ‘worst case’ significant effects, but ‘likely’ significant effects and therefore 

must allow for a degree of uncertainty in the predictions. 

The approach taken to date by PBA for the assessment of future year effects when the development is 

completed a number of years into the future is to choose an intermediate year between the baseline model 

verification year and the completed development year. This approach requires revisiting in light of the latest 

information regarding vehicle emission factors. 

As noted in Section 6, the AQC approach is to undertake two assessments; one using the EFT for the 

assessment year and one using higher emission factors for a sensitivity test. In addition to consideration of 

diesel car emissions, the AQC approach also considers taxis, light goods vehicles and heavy duty vehicles 

(HDVs). For taxis and light goods vehicles, a similar approach to diesel cars is proposed. 

The evidence on the performance of Euro VI HDVs is more difficult to interpret; but it indicates significantly 

reduced NOx emissions between Euro V and VI, although the AQC report concludes that the EFT may 

underestimate emissions of Euro VI HDVs. The approach proposed by AQC for HDVs for COPERT v10 

emissions is to keep Euro IV and Euro V emissions the same as Euro III and make Euro VI emissions 20% 

of Euro V. This approach was considered to result in slightly high HDV emissions. The average COPERT 

v11 HDV emission factors are higher than v10 at speeds above 40 kph and lower at speeds less than 40 

kph (AQC, Figure 23). Overall therefore, it would appear to be appropriate to continue the proposed AQC 

approach for HDV emissions for COPERT v11 emission factors. 

The following graph has been prepared using the AQC approach (CURED v2A) and the EFT v7 for urban 

vehicles outside of London at 30kph with a 5% heavy duty vehicles mix. Given that both emissions 

estimates would need to be verified against the same monitoring data, then the predictions would be the 

same for the same initial model verification year (i.e. 2015 in this case). The relative difference in the 

predicted emissions in the future is therefore the important factor. 
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Figure 11.9.3 Comparison of AQC and EFT 

 

Prior to 2020, the difference between the emission factors amounts to less than 2 years; it rises to 

approximately 9 years by 2030 as a greater proportion of Euro 6 vehicles is contained in the vehicle fleet 

and the AQC Cured emissions remain essentially at Euro 6ab levels. 

As noted in Section 5, the EFT does not take account of the introduction of Euro 6c vehicles, which will 

begin to be introduced from 2017 with a conformity factor of 2.1, and from 2020 with a conformity factor of 

1.5, significantly lower than the average for v7 of the EFT. Beyond 2020 therefore, as Euro 6c vehicles 

become more prominent in the vehicle fleet, the EFT is likely to become more representative of real world 

emissions than it currently is. 

As discussed in Section 2, the use of the verification factor in the modelling takes account, amongst other 

things, of the difference in the real world emissions performance of vehicles in the fleet. Data contained 

within the AQC report indicates that the EFT may have underestimated emissions of earlier classes of 

vehicles to a similar extent as for Euro 6ab vehicles. As such, one could be justified in using the emission 

factors from the year of the assessment as the uncertainty in the emission factors is taken account of by 

using the verification factor. 

The verification factor is not the only consideration however: 

• The emission factors are in terms of NOx which is a combination of NO and NO2. Historically, most of 

the NOx emission was NO, with a small proportion of NO2. There is some evidence that the proportion 

of NO2 in the NOx is rising, which would counteract reductions in overall NOx emissions when one 

considers compliance with NO2 National Air Quality Strategy Objectives. 

• There is uncertainty in the production of the traffic data on which the air quality modelling is based, as 

well as uncertainty within the EFT as it is based on assumptions regarding the replacement of vehicles 

into the vehicle fleet (over and above assumptions on the actual emissions performance of those 

vehicles). 

• The predicted pollutant concentration from the road traffic modelling is added to an estimate of the 

background concentration, which itself, is subject to uncertainty. 

The above factors justify a more conservative approach to future year emissions than simply using the EFT 

emission factors for the year of the assessment.  

Taking into account the various factors discussed above, it is proposed that for the determination of likely 

significant effects we will use an emissions year two years earlier for future year assessments up until 

2025, and three years earlier from 2026. This is likely to be conservative given the introduction of Euro 6c 

vehicles into the fleet (from 2017), but recognising increasing uncertainty regarding predicting the 

composition of the vehicle fleet and vehicle emissions in the future. Table 11.10.2 shows the effect of the 

proposals. 

Table 11.9.2 Effect of the proposals 

Assessment Year Emission Factor Year 

2015 2015 

2016 2015 

2017 2015 

2018 2016 

2019 2017 

2020 2018 

2021 2019 

2022 2020 

2023 2021 

2024 2022 

2025 2023 

2026 2023 

2027 2024 

2028 2025 

2029 2026 

2030 2027 

2031 2028 

2032 2029 

2033 and beyond 2030 
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The choice of emission factors and background concentrations needs to take into account the specific 

circumstances of the assessment being undertaken, but the above approach is considered to provide a 

conservative basis on which to assess likely future pollutant concentrations. 
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Appendix 12.4 Traffic data used for noise 
modelling 
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Appendix 12.5 Ramboll noise survey for the 
Cavendish III Laboratories 2016



�

��

�����������	�
�������������������������	���	������������������ ����!�"#����$��!�������%&'()�*'+,�-.�/"01�'23)��2)4"�+0)&+�-.�45,*'/*��/"()&2'*5�'''�4�-
)/+�&-'*)�*%�(),��)4-�+�6'&/7%2'&3�"22'+'-&"7�0)"*%�)0)&+*8�

��������������	
������������������������������������	�������	��
�

��
������������� ���!"  ��#$���%�&'"�()*(+�%���'����,�-��� �,#"�-./�(01�2��$",�3��#,���!�455�678(//)�)/(�(9+�:::; ������;<�;&=�����
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�	��N��������"����OFT'()�7)<45)*8�+11)//�*.+7�4/�+�3.4/)�/.0*1)�-(41(�4/�+//.14+,)7�-4,(�,()�7)5)<.=:)3,�V*+,()*�,(+3�+�=06<41�+11)//�*.+7W�+37�+/�/01(�,()�<.1+<�+0,(.*4,8�(+5)�*)Q0)/,)7�,(+,�4,�/(.0<7�6)�+//)//)7�037)*�,()�1*4,)*4+�.2�/.037�.2�+3�4370/,*4+<y1.::)*14+<�3+,0*)�+/�=)*�RS�OPOT>TUPO�� �
���������	�
��������������
����������������������������������������

�

�

� !� "#������$��%���&'��(�)��#���#)�� ����������$�������*�������#�	�
��+,-./�012�34516718�9:-;�<47=614<4/>=�?414�<724�@A�>B4�4C6DE<4/>�7/2�<7FBD/418�?D>BD/�>B4�4GD=>D/H�I7<51D2H4�J/DK41=D>8�L/HD/441D/H�M4E71><4/>�56DN2D/H�@/�O16<ED/H>@/�P>144>Q�I7<51D2H4,�OB4�D>4<=�@A�4C6DE<4/>�<47=6142�?414�7�F@/F14>4�<DG41Q�7�F@/F14>4�547<�=B7R41�7/2�7�S7FRB7<<41,�P44�3DH614�+�A@1�EB@>@=�@A�>B4�D>4<=�@A�<7FBD/418�>B7>�?414�<47=6142,�

�T�������U�"�������V�$�������*��W47=614<4/>=�?414�>7R4/�7>�7�2D=>7/F4�A71�4/@6HB�7?78�A1@<�>B4�D>4<�@A�<7FBD/418�D/�@1241�>@�4/=614�>B7>�>B4�<47=614<4/>=�?414�>7R4/�?D>BD/�>B4�14K415417/>�=@6/2�AD4N2�@A�>B4�1@@<Q�17>B41�>B7/�>B4�2D14F>�=@6/2�AD4N2,�O75N4�X�7/2�3DH614�;�=B@?�>B4�-Y012�@F>7K4�57/2�14K415417/>�=@6/2�E14==614�N4K4N=�A@1�47FB�D>4<�@A�<7FBD/418�<47=6142,�Z>�=B@6N2�54�/@>42�>B7>�>B4�6=4�@A�>B4�S7FR�B7<<41�D=�@/N8�@FF7=D@/7NQ�56>�D=�D/FN6242�D/�>BD=�7==4==<4/>�>@�24<@/=>17>4�>B7>�>B4�?@1=>�F7=4�D=�=>DNN�7FF4E>75N4,��



��� ������	�
��������������
����������������������������������������

�

�

����� ����!�"#$%� ���������&�'��� �����(��)��� *��)�#������+,� -./-� 01/0� .1/2�34� 25/0� 06/7� .5/5�8,� 29/.� :7/5� .9/0��,,� :5/:� 21/:� ../0��;+� 20/2� :6� -7/1��3,� :./:� 20/5� -9/:�;,,� 20/-� 2./:� -9/0�;+,� 22/:� 29/5� 25/.�4�+� 2-/:� 26/-� 29/2��,,� 20/6� 2-/2� :1/.�+,,� :5/9� 2:/-� :6/:�34,� 20/2� 20/-� :6/1�8,,� :9/9� 2:/9� :./:��,,,� :6� 2:/7� :9/-��;+,� :./6� 20/0� :5/1��3,,� :2/2� 20/:� :9/9�;,,,� :0/9� 26/5� :7/6�;+,,� :2/.� 29/7� :5/9�4�+,� :-/0� 21/7� :5/:��,,,� ::/9� -2/.� :7/0�+,,,� :2/-� -6/6� :5/.�34,,� :6/7� -5/5� :./2�8,,,� :5/5� .0/7� :9/1�<=>?@ABC?D� EFGE� 8FG3� E�G3����
����H�&�������!�I�	���������(�����J��������K�	�
��"��%��

�������3�H�&�������!�I�	���������(�����J��������K�	�
��"��%� ���������	�
��������������
����������������������������������������

�

�

� ���������
� 
�����!��������������"�	�
��#$%&'(�)*+,-(.(�(/.(0.�102�1)*34.5)�,(67*6+10)(�*7�+()'105)1-�,-10.�54�0*.�7501-54(2�1.�.'54�4.18(9�'*:(;(6�<(-*:�54�1�43++16=�*7�.'(�+150�,-10.�5.(+4�.'1.�16(�(/,().(2�.*�7*6+�,16.�*7�1�0*54(�5+,1).�144(44+(0.>�?� @6*302�7-**6�50.(601-�,-10.�6**+�A�B(0.61-�'(1.508�C�)**-508�,-10.�?� D**7�,-10.�A�E3+(�)3,<*162�(/.61).�710�?� F*)1-�;(0.5-1.5*0�,-10.�A�G�03+<(6�*7�-1<49�*775)(4�102�+((.5084�)*0.150�-*)1-�HIJD�305.4�102K*6�710L)*5-�305.4$�&'(6(�16(�)366(0.-=�0*�(+(68(0)=�8(0(61.*64�*6�-168(�5.(+4�*7�(/.(601-�,-10.�(M35,+(0.�:5.'50�.'(�)366(0.�,6*,*41-4$�� �



��� ������	�
��������������
����������������������������������������

�

�

�� � ����!!�"#�$��#�!��%���%!�&'()(*+�,)-./-'/�0112�3-')�45�1667�89:/;�:<�='->)(>;�<:'�.:(*;�-./�?(@'-)(:.�:.�>:.*)'A>)(:.�-./�:=;.�*();*B�CDE�FDGHIJE�HKLIGMDNHIK�DKO�PJHOQRHKQE�IK�KIHEQ�LGIM�SRDKNT�MDUCHKQGV�DKO�FQCHURQEW�XKKQY�Z�IL�[\]̂ _̂�=':?(/;*�8>A'';.)�*:A./�̀;?;̀�/-)-�:.�*();�;aA(=b;.)�-./�*();�->)(?()(;*B�-./�)+;�';̀;?-.)�̀;?;̀*�-';�';=':/A>;/�cQRId�DRIKP�dHNC�DK�DFQGDPQ�FDRJQ�dCHUC�dHRR�cQ�JEQO�LIG�NCQ�DEEQEEMQKNW����
�� "�e����� $����������� f�g���"�����hijk� j�����h�k� %��l����� ��h��k����m��n����o�#���	��������hpqk��r� �st�st �t  � �i� si� ui� vi� ����ZWww� x� yIGGV� z{z� |̂� |̂� _̂� }x� }_� }}� }x� }{� x_� _z�ZWww� wx� yIGGV� ẑ]� x̂� _x� _w� }{� }x� }z� }̂� x|� x~� }|�ZWww� w|� yIGGV� ~̂w� x̂� _}� }x� }z� _w� }|� }]� x_� x̂� _z�ZWww� ~̂� yIGGV� wx~� w_� |w� }x� }|� }_� _~� }x� }~� x{� _z��	����� v�� ��� ��� �v� ��� �t� � � �u� vs����
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�hijkjl�mnoopmqm�qrsq�turpvp�wsxyovzn{|�mzn{|�}p~p}m�s{|�vsq�{o�}p~p}m�svp�}zu��swmz}nqp�}p~p}m���orq�wp�sm��zv�\LVĴ�VJHJ[GRX�X̀GR�X̀J�\GVWYR�Q_�d̀YZ̀�X̀p�vsq�{o�}p~p}�p�xpp|m�qrp�wsxyovzn{|����̀J��LVHP��JGHX̀��VWGRYKGXYLR�������WIYPJHYRJK�MLV�ZL\\IRYX_�RLYKJ�KIWWJKX�X̀GX�KLIRP�HJ[JH�GX�X̀J�MG�GPJ�LM�PdJHHYRWK�K̀LIHP�RLX�JaZJJP��OPU���J��KL�GK�XL�G[LYP�KHJJ]�PYKXIVQGRZĴ�dYX̀�G�OPU�YRZVJGKJ�PIVYRW�X̀J�PG_b��̀J�QGZ�WVLIRP�RLYKJ�HJ[JH�GRP�[J̀YZHJ�RLYKJ�HJ[JH�GVJ�QLX̀�HLdJV�X̀GR�X̀YK�[GHIJ�WY[YRW�GR�YRPYZGXYLR�X̀GX�X̀J�GQKLHIXJ�KLIRP�HJ[JHK�GVJ�HLd�GRP�IRHY�JH_�XL�ZGIKJ�PYKXIVQGRZJb���������������������	������̀J�IRY[JVKYX_�̀G[J�GP[YKJP�X̀GX�PJHY[JVYJK�MVL\���F��GVXYZIHGXJP�HLVVYJK��GVJ�HY�JH_�XL�LZZIV�G]]VLaY\GXJH_�LRH_���XY\JK�]JV�_JGVb��̀YK�\JGRK�X̀GX�G���F�PJHY[JV_�J[JRX�dLIHP�̀G]]JR�LR�����LM�PG_K�dYX̀YR�G�_JGV�GRP�LRH_�LRZJ�dYX̀YR�X̀GX�PG_b��̀JVJMLVJ�X̀JKJ�J[JRXK�ZGR�QJ�ZLRKYPJVJP�XL�QJ�[JV_�VGVJ�GRP�HJKK�HY�JH_�XL�̀G[J�GP[JVKJ�JMMJZX�X̀GR�GR�J�IY[GHJRX�RLYKJ�KLIVZJ�X̀GX�YK�̀JGVP�J[JV_�PG_b���������������g�	�
���������������
�f���������������������f��������f�����hijkjl�mnoopmqm�qrsq��s��wp�wp{p��x�s}�tqz�smmpmm�qrp�|povpp�qz�ur�xr�qrp�m�px���x�mzn{|�KLIVZJ�YK�HY�JH_�XL�QJ�PYKXYRWIYK̀GQHJ�GRP�dYHH�VJ]VJKJRX�YRZLRWVILIK�KLIRP�Q_�ZL\]GVYKLR�XL�X̀J�GZLIKXYZ�JR[YVLR\JRX�X̀GX�dLIHP�zxxnv��{�qrp�swmp{xp�z��qrp�m�px���x�mzn{|����VGMMYZ�RLYKJ�YK�X̀J�\G�LV�ZL\]LRJRX�LM�QLX̀�X̀J�K]JZYMYZ�RLYKJ�GRP�X̀J�VJKYPIGH�KLIRP̂�YX�YK�GHKL�G]]GVJRX�X̀GX�X̀J�K]JZYMYZ�RLYKJ�KLIVZJ�YK�HJKK�X̀GR�X̀J�VJKYPIGH�KLIRP�HJ[JHb��̀JVJMLVJ�X̀J�K]JZYMYZ�KLIRP�KLIVZJ�dLIHP�QJ�Ja]JZXJP�XL�QJ�HJKK�PYKXYRWIYK̀GQHJ�GRP�RLX�GR�YRZLRWVILIK�KLIRPb��̀J�IRY[JVKYX_�GVJ�XG�YRW�VJGKLRGQHJ�KXJ]K�XL�Y\]VL[J�X̀J�KYXIGXYLR�MLV�X̀J�RJGVJKX�VJKYPJRXK�Q_�]VL[YPYRW�GR�GZZJKK�VLGP�XL�XG�J�[J̀YZHJK�LMM̂�MIVX̀JV�GdG_�GRP�KZVJJRJP�MVL\̂��HJV�� GadJHH�¡LGP�GRP�]VL[YPYRW�GR�YRXJVRGH�GVJG�XL�IRHLGP�[J̀YZHJKb�cR�HYẀX�LMM�X̀YK�GRP�X̀J�ZLRXJaXIGH�MGZXLVK�PJKZVYQJP�GQL[J�YX�YK�]VL]LKJP�X̀GX�X̀J�RLYKJ�HJ[JH�MVL\�PJHY[JVYJK�YK�GZZJ]XGQHJ�]VL[YPYRW�X̀J�MLHHLdYRW�ZLRPYXYLRK�d̀YZ̀�K̀GHH�QJ�dVYXXJR�YRXL�X̀J�IRY[JVKYXYJK�tipv~�x�{o�s{|�¢�pvsq�z{s}�£s{sop�p{q�¤}s{�¥�¦� �_]YZGHH_�S�PJHY[JV_�]JV�PG_�MVL\�G�K\GHH�[GR�¦� �]]VLaY\GXJH_�����F�PJHY[JVYJK�]JV�_JGV�¦� �JJ�PG_�PJHY[JVYJK�QJXdJJR�§G\�̈��]\�¦� ©GXIVPG_�PJHY[JVYJK�QJXdJJR�ªG\�̈�S]\�¦� «L�PJHY[JVYJK�LR�©IRPG_K�¦� �HH�IRHLGPYRW�\IKX�QJ�PLRJ�YRKYPJ�X̀J�KXVIZXIVJK�HGQ�dYX̀�GZLIKXYZ�PLLVK�ZHLKJP�¦� ��QGR�K\GR�K̀GHH�QJ�IKJP�d̀JR�]LKKYQHJ�XL�G[LYP�X̀J�RJJP�MLV�VJ[JVKYRW�GHGV\K�¬������������������������������̀J�\JGKIVJ\JRX�LM�X̀J�QGZ�WVLIRP�RLYKJ�HJ[JHK�̀G[J�QJJR�XG�JR�IRPJV�VJ]JGXGQHJ�ZLRPYXYLRK�L[JV�GR�JaXJRPJP�]JVYLP�LM�XY\J��SªT�̀LIVK��ZL[JVYRW�J[JV_�PG_�LM�X̀J�dJJ�̂�X̀JVJMLVJ�YX�YK�Ja]JZXJP�X̀GX�X̀J�IRZJVXGYRX_�LM�X̀J�QGZ�WVLIRP�RLYKJ�HJ[JH�\JGKIVJ\JRX�dYHH�QJ�[JV_�HLdb� JGKIVJ\JRXK�LM�X̀J�GZXIGH�[J̀YZHJK�X̀GX�dYHH�QJ�IKYRW�X̀J�KJV[YZJ�VLGP�YK�RLX�]LKKYQHJ�GX�X̀YK�KXGWJ�GRP�]IQHYK̀JP�KLIRP�HJ[JHK�LM�KIQ®̄T�XLRRJ���F��LVVYJK�GVJ�XG�JR�MVL\�U©O��§�dYX̀�GR�G[JVGWJ�LM���[GHIJK�IKJPb��̀J�VGRWJ�LM�[GHIJK�dGK��PU���NSPU��GRP�®̄PU��MVL\�X̀J�G[JVGWJ�b� ���������	�
��������������
����������������������������������������

�

�

� ! ��""��#�$���%����&'()*�#��)�+��,���,�-�+�)'(�.+�

� �



��� ������	�
��������������
����������������������������������������

�

�

�� !��""��#�$���%�&'())�*+�(,���(-)������*.)�)�����"��������'�	�
/�)"'����'"�0������
�/���1�2�3456784�9:�;<4�=>6;5>;5>4976�697>?�@8466784�5;�5�@9=>;�=>�6@5A4B�C<4�;<846<9D?�9:�<458=>E�9AA786�5;�5@@89F=35;4DG�HIJKL�?M�NO<=A<�A98846@9>?6�;9�5�84:484>A4�697>?�@8466784�9:�PLQI5RB�JIN?MRKPLBD9ESLNT456784?�UTH�H97>?�I8466784�NI5RVPLQI5R�O<484�UTH�H97>?�I8466784�=6�;<4�U99;W345>W6X7584�9:�;<4�697>?�@8466784�5;�5�@9=>;Y�84D5;=Z4�;9�345>�5;396@<48=A�@8466784Y�9Z48�5�;=34�@48=9?�?4:=>4?�[G�;<4�697>?�D4Z4D�34;48�764?B����\]�������)�����"��������'�	�
/�'��0���1�HIJ�Z5D746�584�O4=E<;4?�=>�5�O5G�;<5;�5@@89F=35;46�;<4�:84X74>AG�846@9>64�9:�;<4�<735>�458�5>?�5DD9O6�697>?�D4Z4D6�;9�[4�4F@84664?�56�5�6=>ED4�:=E784�Z5D74B��̂��	�
����������������\]�������)"'/�'��̂/��0���1�_>48EG�5Z485E4�9:�;<4�2WO4=E<;4?�697>?�@8466784�D4Z4D�9Z48�5�;=34�@48=9?Y�CB��C<4�D4Z4D�9:�5�>9;=9>5D�A9>;=>7976�697>?�;<5;�O97D?�?4D=Z48�;<4�6534�2WO4=E<;4?�697>?�4>48EG�56�;<4�5A;75D�:D7A;75;=>E�697>?�9Z48�;<4�A97864�9:�;<4�?4:=>4?�;=34�@48=9?Y�C����̀������������'�	�
��\]�������'�a!/��0���1�2WO4=E<;4?�697>?�@8466784�D4Z4D�;<5;�=6�4FA44?4?�bLc�9:�;<4�;=34B�.�d������\]�������)"'/�'�,.�d�0���1�T5F=373�2WO4=E<;4?�697>?�@8466784�D4Z4D�3456784?�O=;<�:56;�;=34�O4=E<;=>E�,��̂����e/�f�0g���h/�gh1�C<4�85;4�9:�Z=[85;=9>�9:�5=8�39D4A7D46�O<=A<�;85>63=;�;<4�697>?�3456784?�=>�AGAD46�@48�64A9>?�98�i48;jB�C<4�<735>�458�=6�E4>485DDG�64>6=;=Z4�;9�697>?�=>�;<4�85>E4�PLij�k�PLlijB�� �



���������	�
��������������
����������������������������������������

�

�

�� !��""��#�$���%����&���'���("�����))�))(����� � ������� � �����������������������������������������������������������������������������������������������

���������	
��	���������������

�	���������
����������������������
��
����
��������
��	��������	�����������
������	��
���	

�
����	����
�� ��
� �����!���"������#$%&�'����%(�)*+,-./0+1-*�2��������3�������������������������	��
����������	���������	���	���3�������	
��3����������	��
�3������	�
�������������	��3���2�����
��
� ������������
����������
��
����
��������
���������	��������	���������4��	�����������������	��
����	��
���	��������������
�����
���������
����2����������
������������	��������	
��	�������
��3����������������	��
������	�����	��������	�������������
�	����
�	����	
��������� �&5!#6%7#$$8�9:;<=>�?@�>ABC;B?<@D�@E�F;GBD�>HI@J;K>�?@�A<LKB?<@D�<D�L;<C=<DMJN�O<LKB?<@D�J@;KP>J�@?F>K�?FBD�LCBJ?<DMQ��� �&5!#�������������	
���
���������
�����	
�����
���������	��
��
�������
�����������3��R��
����	
���$�S�TU���8$�TU��V��R��
����������
���������3�����	
����
����W�����������6��������	��
�	����
������X��������������	������
���	������
�����������������������Y������3�	������
���
��
���X��
��������
��	
����������������	��
�	��������
������� �&5!#�����������������������
����������	��
������	���X�Z[ZX�3���3��R��
��6�������������	��
���	������
����2�������	��
������	�������������������	����������	�������3�	�����������
������������������W�������3������	
����
����W�����
��
������	��
��
�������
�����
�����	��
��������
������������3��	��	
�������	���3�����������	����
�������
��X���������������
��	�X�33��������������4�����������
������	����������	����������3���
�����������	��
����������	������������	����	�����
���	�������������	���3����
��	��	�����������
������	�
�������������	��
�
�	�����	���R�����
���
�������	���
����
���X��	
����
���	
���
����������
�����
����������
��
����
��������
���\/,]̂_̀�2������	��
����������	������
��	������������	��7�a�b�������W����
��������������	��3	���������	��2�����
��
� ������'���������
������������3������������	��
���
��	��
��	���������(��a�b�����������������������	�������	�����
���������3����������	��
�	
�����	�������	�����������������������������������3����
������	��
�'3����������	��
�3�����
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Appendix 12.8 Multi storey car park noise 
calculations



31500 - West Cambridge Proposed Carpark Assessment Hours Seconds

Receptor The Lawns off Clark Maxwell Road 1 3600

1 3600

Car Park Event Number of Events SEL
Average 

Distance to 
Receptor (m)

Distance 
Correction

Location 
Correction

Corrected 
SEL

Calculated Sound 
Level at Receptor 

(LAeq,1hour)

Car Pass-by and Park 266 74 130 -16 3 61 49

Engine Starting and Car Pulling Away 52 77 130 -16 3 64 45

Calculated Sound Level at Receptor (LAeq,1hour)

Existing Residual Sound Level at Receptor (LAeq,1hour)

Cumulative Ambient Sound Level at Receptor (LAeq,1hour)

Difference

Car Park Event Number of Events SEL
Average 

Distance to 
Receptor (m)

Distance 
Correction

Location 
Correction

Corrected 
SEL

Calculated Sound 
Level at Receptor 

(LAeq,1hour)

Car Pass-by 48 74 130 -16 3 61 42

Engine Starting and Car Pulling Away 139 77 130 -16 3 64 49

Calculated Sound Level at Receptor (LAeq,1hour)

Existing Residual Sound Level at Receptor (LAeq,1hour)

Cumulative Ambient Sound Level at Receptor (LAeq,1hour)

Difference

51

AM Peak

PM Peak

54

3

50

49

53

4

51



31500 - West Cambridge Proposed Carpark Assessment Hours Seconds

Receptor 53 Madingley 1 3600

1 3600

Car Park Event Number of Events SEL
Average 

Distance to 
Receptor (m)

Distance 
Correction

Location 
Correction

Corrected 
SEL

Calculated Sound 
Level at Receptor 

(LAeq,1hour)

Car Pass-by and Park 266 74 50 -12 3 65 53

Engine Starting and Car Pulling Away 52 77 50 -12 3 68 49

Calculated Sound Level at Receptor (LAeq,1hour)

Existing Residual Sound Level at Receptor (LAeq,1hour)

Cumulative Ambient Sound Level at Receptor (LAeq,1hour)

Difference

Car Park Event Number of Events SEL
Average 

Distance to 
Receptor (m)

Distance 
Correction

Location 
Correction

Corrected 
SEL

Calculated Sound 
Level at Receptor 

(LAeq,1hour)

Car Pass-by 48 74 50 -12 3 65 46

Engine Starting and Car Pulling Away 139 77 50 -12 3 68 54

Calculated Sound Level at Receptor (LAeq,1hour)

Existing Residual Sound Level at Receptor (LAeq,1hour)

Cumulative Ambient Sound Level at Receptor (LAeq,1hour)

Difference

2

PM Peak
54

57

59

2

57

59

AM Peak
55
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Appendix 12.9 Access route noise 
calculations 



BS4142 Assessment Weekday Daytime

Seconds

Assessment Period 3600

BS4142 Assessment Delivery Noise - Delivery 

Period
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R
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ri
v
in

g
 a

w
a

y

Sound Exposure Level (SEL) 68 83 76 88 93 94 97 92 95 88 76 83 89 94 68

Source Measurement Distance 1 1 1 4 3 1 1 4 1 4 1 1 1 1 1

Number of Events 1 1 1 1 14 14 14 14 14 3 1 1 1 1 1

Average Distance to Receptor (m) 20 70 70 70 70 70 70 70 70 70 70 70 70 70 20

Distance Loss -26 -37 -37 -25 -27 -37 -37 -25 -37 -25 -37 -37 -37 -37 -26

Reflections 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Acoustic Feature Correction 0 3 0 0 0 0 0 0 0 0 0 3 0 6 0

Acoustic Screening 0 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 0 0

Rating Level )dB Laeq,1hour) 6 8 -2 22 37 28 31 38 29 27 -2 8 11 27 6

Combined Rating Level (dB Laeq, 1hour)

Background Noise Level

Comparison

42

47

-5
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