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Protected Species 

A number of species have now become so rare that they are afforded protection through international/European and national law.  

Other species are considered to contribute to our ‘quality of life’ and although these species do not benefit from specific legal 

protection, they can be material considerations in the planning process. 

The CRoW Act 2000, the Wildlife and Countryside Act 1981 (as amended), The Protection of Badgers Act 1992 and the 

Conservation of Habitats and Species Regulations 2010 (as amended)  (hereafter referred to as the Conservation Regulations), 

form the main legislative framework for protection of habitats, wild animals and plants in England and Wales. The table below 

outlines the key forms of protection afforded to species. 

In addition to the general provisions of the Wildlife and Countryside Act, Schedules 1, 5 and 8 list species of bird, other animals 

and plants respectively, all of which are afforded enhanced protection.  Species including bats, great crested newts Triturus 

cristatus, dormouse Muscardinus avellanarius and otter Lutra lutra are fully protected under Schedule 5 of the Wildlife and 

Countryside Act and are also protected under Schedule 2 of the Conservation Regulations.  Badgers Meles meles are protected 

under the specific provisions of the Protection of Badgers Act 1992. Activities affecting protected species must usually be 

conducted under licence obtained from the appropriate statutory body.  

For all developments, it is the developer’s responsibility to ensure that all reasonable measures have been taken to avoid a 

breach of any of the wildlife legislation. 

Table A1: Key Protection Afforded to Species 

Designation Brief Description 

Council Directive 92/43/EEC on the 

Conservation of Natural Habitats and of 

Wild Fauna and Flora (The Habitats 

Directive, as amended) 

The Directive lists protection to habitats listed on Annex I, protection to European 

protected species in Annex II through the provision of a network of protected sites 

(SACs). This network is often referred to as Natura 2000. The provisions of the 

Habitats Directive were transposed into UK law by the Conservation of Habitats and 

Species Regulations 2010 (as amended).  Schedule 2 of the Regulations lists the 

European protected species of animals whilst Schedule 4 lists the European 

protected species of plants.   

Council Directive 79/409/EEC on the 

Conservation Of Wild Birds (The Birds 

Directive) 

Annex I of the Directive lists species for which special conservation measures are 

required. The Directive requires member countries to classify as Special Protection 

Areas (SPAs) the most suitable sites for these species and also for all regularly 

occurring migratory species.  It also includes provisions for the maintenance of the 

favourable conservation status of all wild bird species across their distributional 

range.     

Wildlife and Countryside Act, 1981, as 

amended  

The Wildlife and Countryside Act has a number of schedules listing species that are 

afforded enhanced legal protection: bird species requiring special protection are 

listed in Schedule 1, animal species requiring special protection are listed in 

Schedule 5 and plant species requiring special protection are listed in Schedule 8.  

The CRoW Act has strengthened this legal protection. 

Countryside & Rights of Way Act 2000 

(CRoW) Act 

The CRoW Act has strengthened the Wildlife and Countryside Act with enforcement 

powers and introduced a new offence of “reckless disturbance” that applies to both 

protected sites and species. The CRoW Act provides a statutory basis for 

biodiversity conservation to be undertaken as a matter of policy. 

Appendix A: Legislation 
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Protection of Badgers Act 1992 

The legislation concerning badgers has primarily arisen from an animal welfare 

perspective, largely to protect this species against the practice of badger baiting.  It is 

illegal to wilfully kill, injure or take a badger. Their setts are also protected against 

obstruction, destruction, or damage in any part, and the animals within a sett cannot 

be disturbed. Licences can be issued by Natural England for development activities 

that pose a risk of disturbance to an occupied badger sett. 

UK Post-2010 Biodiversity Framework 

This framework covers the period 2011 – 2020 and replaces the UK Biodiversity 
Action Plan (UK BAP); which was launched in 1994 with the main aim ‘To conserve 
and enhance biological diversity within the UK, and to contribute to the conservation 
of global biodiversity through all appropriate mechanisms’. In particular, due to 
devolution and the creation of country-level biodiversity strategies, much of the work 
previously carried out under the UK BAP is now focused at a country level.  
Additionally, international priorities have changed: the framework particularly sets out 
the priorities for UK-level work to support the Convention on Biological Diversity's 
(CBD's) Strategic Plan for Biodiversity 2011-2020 and its five strategic goals and 20 
'Aichi Targets', agreed at the CBD meeting in Nagoya, Japan, in October 2010; and 
the new EU Biodiversity Strategy (EUBS) in May 2011. 

The UK BAP lists of priority species and habitats remain, however, important and 
valuable reference sources.  Notably, they have been used to help draw up statutory 
lists of priorities in England, Scotland, Wales and Northern Ireland. 

Natural Environment and Rural 

Communities 2006 (NERC Act 2006) 

This Act created a new integrated agency “Natural England” to act as a champion for 

the natural environment and formally established a Commission for Rural 

Communities. The Act makes provision in respect for Biodiversity, pesticides harmful 

to wildlife and the protection of birds, and in respect of invasive non-native species. It 

alters enforcement powers in connection with wildlife protection, and extends time 

limits for prosecuting certain wildlife offences. It addresses a small number of gaps 

and uncertainties which have been identified in relation to the law on SSSIs. It also 

amends the functions and constitution of National Park Authorities, the functions of 

the Broads Authority and the law on rights of way. 

 

A number of plant species are listed under Schedule 9 of the Wildlife and Countryside Act 1981, as amended, which includes 

species such as Rhododendron ponticum, Japanese knotweed and giant hogweed. It is illegal to plant or to cause these plants to 

grow in the wild, and legal disposal methods for vegetation and soil subject to disturbance or clearance from a site must be used. 
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Photograph 1:  Internal photograph of building 1 Photograph 2: Internal photograph of building 1 

 

 

Photograph 3: External photograph of Hydraulic Engine 

House/Redundant Sub Station (Building 6) 

Photograph 4: External photograph of Hydraulic Engine 

House/Redundant Sub Station (Building 6) 

Appendix B: Photographs 
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Photograph 5: Internal photograph of Hydraulic Engine 

House/Redundant Sub Station (Building 6) 

Photograph 6: Internal photograph of Hydraulic Engine 

House/Redundant Sub Station (Building 6) 

 

 

Photograph 7: Internal photograph of Mill Street Goods Depot 

(Building 7) 

Photograph 8: Internal photograph of Mill Street Goods Depot 

(Building 7), at the eastern end of the ground floor 
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Photograph 9: Internal photograph of Mill Street Goods Depot 

(Building 7) 

Photograph 10: Internal photograph of Mill Street Goods Depot 

(Building 7), at the western end of the ground floor 

  

Photograph 11: Internal photograph of Mill Street Goods Depot 

(Building 7), basement 

Photograph 12: Internal photograph of Mill Street Goods Depot 

(Building 7), basement 
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Photograph 13: Internal photograph of Mill Street Goods Depot 

(Building 7), basement 

Photograph 14: Access walkway basement of Wolverhampton 

Rail Station (Building 5) 

  

Photograph 15: Southern sections/rooms basement of 

Wolverhampton Rail Station (Building 5) 

Photograph 16: Southern sections/rooms basement of 

Wolverhampton Rail Station (Building 5) 
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Photograph 17: Southern sections/rooms roof basement of 

Wolverhampton Rail Station (Building 5) 

Photograph 18: Southern sections/rooms basement of 

Wolverhampton Rail Station (Building 5) 

  

Photograph 19: Northern section/room showing rubble and 

whole in roof of Wolverhampton Rail Station (Building 5) 

Photograph 20: Northern section/room showing access to track 

of Wolverhampton Rail Station (Building 5) 
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Photograph 21: Northern section/rooms of Wolverhampton Rail 

Station (Building 5) 

Photograph 22: Entrance of basement of Wolverhampton Rail 

Station (Building 5) to the south east, showing connective 

doors to other rooms 

  

Photograph 23: Basement room of Wolverhampton Rail Station 

(Building 5) to the south east, showing an example of rubble 

and debris within rooms 

Photograph 24: Basement room of Wolverhampton Rail 

Station (Building 5) to the south east, showing gaps within 

mortar 
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Photograph 25: Basement room of Wolverhampton Rail Station 

(Building 5) to the south east, showing pipes and cables 

running through wall 

Photograph 26: Basement room of Wolverhampton Rail 

Station (Building 5) to the south east, showing pipes running 

into ceiling 

  

Photograph 27: The Railway Drive Bridge (B1) running over 

the A4150. 

Photograph 28: The Railway Drive Bridge (B1), showing 

Concrete plinth ceiling and central support 
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Photograph 29: The Railway Drive Bridge (B1), showing wire 

mesh where wall meets bridge plinths Photograph 30: The Public Walkway (B2)  over A4150 

  

Photograph 31:View underneath the Public Walkway (B2) 

 over A4150, showing metal girders and central support 

Photograph 32: View underneath the Public Walkway (B2), 

showing the gap between metal girders and wall. 
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Photograph 33: The Railway Drive Canal Bridge (B3) that runs 
over the Birmingham Canal, showing ceiling and walls 

Photograph 34: The Railway Drive Canal Bridge (B3) that runs 
over the Birmingham Canal, showing multi-story car park 

  

Photograph 35: The Corn Hill Canal Bridge (B4) running over 
the Birmingham Canal 

Photograph 36: The Corn Hill Canal Bridge (B4) running over 
the Birmingham Canal, showing arched ceiling 
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Photograph 37: The Corn Hill Canal Bridge (B4)  running over 
the Birmingham Canal, showing pipe and supporting girders to 
the east 

Photograph 38: The Corn Hill Canal Bridge (B4) running over 
the Birmingham Canal, showing mesh blocking entry to gap 
between wall and support girders 

  

Photograph 39: The Corn Hill Railway Bridge (B5) to the north 
running under the railway lines 

Photograph 40: The Corn Hill Railway Bridge (B5) to the north 
running under the railway lines, showing are in the south 
progressing to newer bridge section and water on walls 
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Photograph 41: The Corn Hill Railway Bridge (B5) to the north 
running under the railway lines, showing example of the holes 
approximately 2m high. 
 

Photograph 42: Missing vent in Multi-Storey Car Park (Building 

8) 

  

Photograph 43: Nesting Canada goose 
Photograph 44:Ivy covered wall south east of the Railway 

Drive Canal Bridge (B3) running over the Birmingham Canal 
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Photograph 45: Outside entrance of Wolverhampton Rail 

Station (Building 5) 
Photograph 46: Multi-Storey Car Park (Building 8) 

 

Photograph 47: Mill Street Garage (Building 2) Photograph 48: Section of Sack Warehouse (Building 3) 
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Photograph 49: Section of Sack Warehouse showing collapsed 

roof (Building 3) 
Photograph 50: Southern section of Old Steam Mill (Building 4) 

  

Photograph 51: Northern section of Old Steam Mill (Building 4) Photograph 52: Building 10 
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Photograph 53: Building 11 Photograph 54: Building 12 

  

Photograph 55: Chillington Street Sub-station 2 (Building 9) Photograph 56: Building 1 
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Photograph 57: Trees located close to Wolverhampton Rail 

Station (Building 5) 

Photograph 58: Trees located close to Wolverhampton Rail 

Station (Building 5) and alongside Multi-Storey Car Park 

(Building 8) 

  

Photograph 59: Trees and scrub running alongside A4150. 
Photograph 60: Amenity grassland alongside Multi-Storey Car 

Park (Building 8) 
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Photograph 61: Amenity grassland alongside Multi-Storey Car 

Park (Building 8) 
Photograph 62: Scrub close to Old Steam Mill (Building 4) 

 
 

Photograph 63: Scrub near to Sack Warehouse (Building 3) 
Photograph 64: Grass and scrub along canal, close to Mill 

Street Garage (Building 2) 
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Photograph 65: Amenity grassland next to canal and 

Chillington Street Sub-station 2 (Building 9) 

Photograph 66: Amenity grassland and canal north west of 

Chillington Street Sub-station 2 (Building 9) 

  

Photograph 67: Scrub next to Chillington Street Sub-station 2 

(Building 9) on Bilston road 

Photograph 68: Scrub next to north of Chillington Street Sub-

station 2 (Building 9) 
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Target Note 
Number 

Description 

TN1 Missing vent in multi-story car park 

TN2 Building with High bat Potential and black redstart potential 

TN3 Building with high bat potential 

TN4 Nesting Canada geese 

TN5 Building with high bat potential 

TN6 Mature Willows 

TN7 Moorhen nesting and ornamental planting 

TN8 Ivy covered retaining wall 

TN9 Nesting Canada geese 

TN10 Nesting Canada geese 

 

 

 

 

Appendix C: Target Notes 
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Schwegler 2M Bird Box 
 

Wooden nest box for blackbirds and 

thrush 

 
 

2GR Bird and Bat Box Wooden nest boxes suitable for 

song birds 

  

3S Bird Box for Starlings Kestrel nest box 

Appendix D: Example Nest Boxes 
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2F Bat Box by Schwegler 
Single & Double Chamber 

Bat Box 1FW Bat Hibernation Box 

  

2FN Special Bat Box by 

Schwegler Treble Crevice Bat Box 

 

 

1FF Bat Box by Schwegler 
Schwegler 1GS Brick Roost 

for under bridge usage 

Appendix E: Examples of Suitable 
Bat Boxes 
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Habitats 
 

Woodland 
 

Grassland 
 

• Ancient woodland 

• Upland Oak Woodland 

• Upland Mixed Ashwoods 

• Wet Woodland 

• Wood Pasture and Parkland 

• Lowland Mixed Deciduous Woodland 

 

• Lowland Meadows 

• Lowland Calcareous Grassland 

• Lowland Dry Acid Grassland 

• Purple Moor Grass and Rush 

Pastures 

• Coastal and Floodplain Grazing 

Marsh 

 
Wetland 
 

Built up areas 

• Mesotrophic Lakes  

• Eutrophic Standing Waters 

• Ponds 

• Reedbed 

• Lowland Fens 

• Lowland Raised Bog 

• Rivers 

• Canals 

 

• Inland Rock Outcrops and Scree 

Habitat 

• Open Mosaic Habitats on 

Previously Developed Land 

 

Managed greenspace 
 

Farmland  

• Gardens 

• Allotments 

• Parks and open space 

 

• Arable Field Margins  

• Hedgerows 

 

Heathland  
 

• Wet and dry lowland heath 

 
 

Species 
 
• Great Crested Newt 

• White-clawed Crayfish 

Austropotamobius pallipes 

• Water Vole  

• Black Redstart 

 

 

 

Appendix F: Birmingham and Black 
Country BAP Species 
and Habitats 
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Appendix 10.1: Construction Phase 
Assessment Methodology 



CONSTRUCTION PHASE ASSESSMENT METHODOLOGY 

STEP 1: Screen the Requirement for a Detailed Assessment 

Sensitive receptors were identified and the distance to the site and 

construction routes were determined according to the examples of sensitivity 

shown in Table 10.1.1.  According to the IAQM, an assessment will normally 

be required where there are sensitive receptors within 350  metres (m) of the 

boundary of a site and/or within 50 m of route(s) used by construction vehicles 

on the public highway, up to 500 m from the site entrance.  A human receptor, 

as considered within the IAQM guidance, is any location where a person or 

property may experience: 

• The annoyance effects of airborne dust or dust soiling e.g. 

dwellings, industrial or commercial premises such as a vehicle 

showroom, food manufacturers, electronics manufacturers, 

amenity areas and horticultural operations; or  

• Exposure to PM10 over a period relevant to the air quality 

objectives. 

Ecological receptors within 50 m of the boundary of the site or routes used by 

construction vehicles on the public highway, up to 500 m from the site 

entrance, also need to be identified.   

There are no ecological receptors which need to be considered as part of this 

assessment. 

Table 10.1.1: Examples of Dust Sensitive Receptors 
Sensitivity Dust Soiling Human Health Ecological 

High 

- Dwellings, 
- Museum and 

other culturally 
important 
collections,  

- Medium and long 
term car parks  

- Car showrooms. 

- Residential 
properties.  

- Hospitals,  
- Schools  
- Residential care 

homes 

- Locations with 
an international 
or national 
designation (e.g. 
SAC) and the 
designated 
features may be 
affected by dust 
soiling  

Medium 

- Parks  
- Places of work. 

- Office and shop 
workers, but will 
generally not 
include workers 
occupationally 
exposed to PM10, 
as protection is 
covered by 
Health and 
Safety at Work 
legislation. 

- Locations with a 
national 
designation (e.g. 
SSSI) where the 
features may be 
affected by dust 
deposition  



Table 10.1.1: Examples of Dust Sensitive Receptors 
Sensitivity Dust Soiling Human Health Ecological 

Low 

- Playing fields 
- Farmland 

(unless 
commercially-
sensitive 
horticultural),  

- Footpaths,  
- Short term car 

parks  
- Roads 

- Public footpaths,  
- Playing fields,  
- Parks  
- Shopping 

streets. 

- Locations with a 
local designation 
where the 
features may be 
affected by dust 
deposition local 
Nature Reserve 
with dust 
sensitive 
features. 

SAC: Special Area of Conservation; SSSI: Site of Special Scientific Interest 

STEP 2: Assess the Risk of Dust Effects 

The risk of dust arising in sufficient quantities to cause annoyance and/or 

health effects was determined for each activity (as defined in paragraph 

10.3.9), taking account of: 

• The scale and nature of the works, which determines the potential 
dust emission magnitude (small, medium or large) (Step 2A); and 

• The sensitivity of the area (low, medium or high) (Step 2B). 

These factors were then combined to give the risk of dust effects with no 

mitigation applied, as Negligible, Low, Medium or High. 

It should be noted that where detailed information was not available to inform 

the risk category, professional judgement and experience was used and a 

cautious approach adopted, in accordance with the guidance. 

Step 2A – Define the Potential Dust Emission Magnitude 

Demolition 

The classifications in Table 10.1.2 are based on examples of suitable criteria, 

although factors such as seasonality, building type, duration and scale were 

also taken into consideration. 

Table 10.1.1: Potential Demolition Dust Emission Classification 
Potential Dust Emission Classes Criteria 

Large 

Total Building Area: > 50,000 cubic 
metres (m3) 

Potentially dusty construction material 
(e.g. concrete) 
On-site crushing and screening 
Demolition activities: > 20 m above 
ground level 

Medium 

Total Building Area: 20,000 - 50,000 m3 

Potentially dusty construction material  
Demolition activities: 10 -  20 m above 
ground level 



Table 10.1.1: Potential Demolition Dust Emission Classification 
Potential Dust Emission Classes Criteria 

Small 

Total Building Area: < 20,000 m3 

Construction material with low potential 
for dust release 
Demolition activities: < 10 m above 
ground level,  
Demolition occurring in wetter months 

Earthworks 

Earthworks will primarily involve excavating material, haulage, tipping and 

stockpiling.  The classifications in Table 10.1.3 are based on examples of 

suitable criteria.  Factors such as existing land use, topography, seasonality, 

duration and scale were also taken into consideration. 

Table 10.1.2: Potential Earthworks Dust Emission Classification 
Potential Dust 

Emission Classes 

Criteria 

Large 

Total site area: >10,000 metres squared (m2) 

Potentially dusty soil type (e.g. clay) 
>10 heavy earth moving vehicle active at any one time 
Formation of bunds >8 m in height 
Total material moved >100,000 tonnes 

Medium 

Total site area: 2,500 - 10,000 m2 

Moderately dusty soil type (e.g. silt) 
5 -10 heavy earth moving vehicle active at any one time 
Formation of bunds 4 - 8 m in height 
Total material moved 20,000 – 100,000 tonnes 

Small 

Total site area: <2,500 m2 

Soil type with large grain size (e.g. sand) 
< 5 heavy earth moving vehicle active at any one time 
Formation of bunds < 4 m in height 
Total material moved <20,000 tonnes 
Earthworks during wetter months 

 

  



Construction 

The key issues when determining the potential dust emission magnitude 

during the construction phase include the size of the building(s)/infrastructure, 

method of construction, construction materials and duration of build.  The 

classifications in Table 10.1.4 are based on examples of suitable criteria.  

Factors such as seasonality, building type, duration and scale were also taken 

into consideration. 

Table 10.1.3: Potential Construction Dust Emission Classification 
Potential Dust 
Emission 
Classes 

Criteria 

Large 
Total building volume >100,000 m3 

Piling, on site concrete batching, sandblasting 

Medium 
Total building volume 25,000 – 100,000 m3 

Potentially dusty construction material (e.g. concrete) 
On-site concrete batching 

Small 
Total building volume <25,000 m3 
Construction material with low potential for dust release 
(e.g. metal cladding or timber) 

Track-out 

Track-out is the transport of dust and dirt from the construction/demolition site 

onto the public road network, where it may be deposited and then re-

suspended by vehicles using the local road network.  The classifications in 

Table 10.1.5 are based on examples of suitable criteria.  Factors such as 

vehicle size, speed, numbers, geology and duration were also taken into 

consideration.  

Table 10.1.4: Potential Track-out Dust Emission Classification 

Potential Dust 

Emission 

Classes 

Criteria 

Large 

50 HGV (>3.5 tonnes) outward movements in any one 
day 
Potentially dusty surface material 
Unpaved road length  > 100 m 

Medium 

25 – 100 HGV (>3.5t) outward movements in any one 
day 
Moderately dusty surface material  
Unpaved road length 50 – 100 m 

Small 
< 25 HGV (>3.5t) outward movements in any one day 
Surface material with low potential for dust release 
Unpaved road length < 50m 

 



Step 2B – Define the Sensitivity of the Area 

The sensitivity of the area takes account of the following factors: 

• The specific sensitivities of receptors in the area; 

• The proximity and number of those receptors; 

• In the case of PM10, the local background concentrations; and 

• Site specific factors, such as whether there are natural shelters, 
such as trees to reduce the risk of wind-blown dust. 

The sensitivity of the area is determined separately for dust soiling effects on 

people and properties (Table 10.1.6) and human health effects (Table 10.1.7).  

The site is not near any ecological sites and so this sensitivity was not 

determined.  The receptor sensitivity is determined in STEP 1, Table 10.1.1. 

Table 10.1.5: Sensitivity of the Area to Dust Soiling Effects on People 
and Property 
Receptor 

Sensitivity 
Number of 
Receptors 

Distance from the Source (m) 
< 20 < 50 < 100 < 350 

High 
>100 High High Medium Low 

10 – 100 High Medium Low Low 
1 -10 Medium Low Low Low 

Medium >1 Medium Low Low Low 
Low >1 Low Low Low Low 

 

Table 10.1.6: Sensitivity of the Area to Human Health Effects 

Recept
or 
Sensiti
vity 

Annual 
Mean PM10 
Concentrati
on 

Number 
of 
Recept
ors 

Distance from the Source (m) 

< 20 < 50 < 100 < 200 
< 

350 

High >32 µg/m3 
>100 High High High 

Mediu
m 

Low 

10 – 
100 

High High Medium Low Low 

1 - 10 High Medium Low Low Low 

28 – 32 µg/ 
m3 

>100 High High Medium Low Low 
10 – 
100 

High Medium Low Low Low 

1 - 10 High Medium Low Low Low 

24 – 28 µg/ 
m3 

>100 High Medium Low Low Low 
10 – 
100 

High Medium Low Low Low 

1 - 10 
Mediu

m 
Low Low Low Low 

<24 µg/ m3 
>100 

Mediu
m 

Low Low Low Low 

10 – Low Low Low Low Low 



Table 10.1.6: Sensitivity of the Area to Human Health Effects 
Recept
or 
Sensiti
vity 

Annual 
Mean PM10 
Concentrati
on 

Number 
of 
Recept
ors 

Distance from the Source (m) 

< 20 < 50 < 100 < 200 
< 

350 

100 

1 - 10 Low Low Low Low Low 
Medium  >10 High Medium Low Low Low 

1-10 
Mediu

m 
Low Low Low Low 

Low  >1 Low Low Low Low Low 

Step 2C - Define the Risk of Effects 

The dust emission magnitude determined at Step 2A should be combined with 

the sensitivity of the area determined at Step 2B to determine the risk of 

effects with no mitigation applied.  This Step is undertaken for each activity 

undertaken on site using the matrices in Tables 10.1.8 to 10.1.11. 

Table 10.1.7: Risk of Dust Effect - Demolition 
Sensitivity of 
Area 

Dust Emission Classification 

Large Medium Small 
High High Medium Medium 
Medium High Medium Low 
Low Medium Low Negligible 

 

Table 10.1.8: Risk of Dust Effects – Earthworks 
Sensitivity of 
Area 

Dust Emission Classification 

Large Medium Small 
High High Medium Low 
Medium Medium Medium Low 
Low Low Low Negligible 
 

Table 9.1.10: Risk of Dust Effects – Construction 

Sensitivity of 
Area 

Dust Emission Classification 
Large Medium Small 

High High Medium Low 
Medium Medium Medium Low 
Low Low Low Negligible 

 

Table 10.1.10: Risk of Dust Effects – Track-out 
Sensitivity of 
Area 

Dust Emission Classification 
Large Medium Small 

High High Medium Medium 

Medium Medium Low Negligible 
Low Low Low Negligible 



STEP 3: Identify the Need for Site-Specific Mitigation 

Based on the risk of effects determined in Step 2C, appropriate site-specific 

mitigation measures were outlined for each activity.  Appropriate mitigation 

measures are set out in the IAQM Guidance (IAQM, 2013).   

STEP 4: Define Effects and their Significance 

Finally the significance of the potential residual dust effects, i.e. after 

mitigation, was determined.  According to the IAQM Guidance (IAQM, 2013) 

the residual effects assumes that all mitigation measures (outlined in Step 3) 

to avoid or reduce effects are adhered to.   
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Appendix 10.2: Explanation of AAQuIRE 
Software 



EXPLANATION OF AAQUIRE SOFTWARE 

The AAQuIRE 6.2.1 software is a system that predicts Ambient Air Quality in 
Regional Environments and comprises a regional air quality model and 
statistical package. The Emission Factor Toolkit, released in August 2012, has 
been incorporated into the AAQuIRE software. 

AAQuIRE was developed by AECOM to meet three requirements in predictive 
air quality studies.  The first requirement was an immediate need for a system 
that produced results that could be interpreted easily by non-air quality 
specialists to allow for proper informed inclusion of air quality issues in wider 
fora, the main example being to allow consideration of air quality issues in the 
planning processes.  This was achieved by allowing results to be generated 
over a sufficiently large study area, and at an appropriate resolution, for the 
issue being considered.  The results are also presented in a relevant format, 
which is normally a statistic directly comparable with an air quality criterion or 
set of measured data being considered.  For example, the Air Quality Strategy 
(AQS) fine particulate matter (PM10) 24-hour objective level of 50 µg/m3 
(micrograms per meter cubed) is expressed as a 90th percentile of hourly 
means.  AAQuIRE can also produce results directly comparable with all 
ambient air quality standards. 

The second requirement was for a system to be based, initially, on existing 
and well-accepted and validated dispersion models.  This has two 
advantages.  The primary one is that it avoids the need to prove a new model 
against the accepted models and therefore enhances acceptability.  The 
second advantage is that when appropriate new models are developed they 
can be included in AAQuIRE and be compared directly with the existing 
models, and sets of measured data, using the most appropriate statistics. 

The final primary requirement for AAQuIRE was a consideration of quality 
assurance and control.  An important aspect of modelling is proper record 
keeping ensuring repeatability of results.  This is achieved within AAQuIRE by 
a set of log files, which record all aspects of a study and allow model runs to 
be easily repeated. The ways in which AAQuIRE and the models currently 
available within it operate are discussed below. 

The first step in operating AAQuIRE is to prepare the input data.  The 
following data are needed for the year and pollutant to be modelled: 

• Meteorological data expressed as occurrence frequencies for 

specified combinations of wind speed, direction, stability and 

boundary layer height; 

• Road system layout and associated traffic data within and 

immediately surrounding the study area; 

• Industrial stack locations and parameters; and 

• A grid of model prediction locations (receptors). 

 
The modelling is always carried out to give annual average results from which 
appropriate shorter period concentrations can be derived.  



The second stage is the generation of the model input files required for the 
study.  All the data collated in the first stage can be easily input into AAQuIRE, 
using the worksheets, drop down boxes and click boxes in the Data Manager 
section of the software.  Data from spreadsheets can be easily pasted into 
worksheets, so that any complicated procedures required for data 
manipulation can be achieved before entry into AAQuIRE.  Several diurnal 
and seasonal profiles can be defined for each separate source.  The relevant 
meteorological data can also be specified at this stage. 

The third stage is executing the models.  The study area will usually be 
divided up into manageable grids and run separately using the Run Manager 
in AAQuIRE.  The results from the separate files can be combined at a later 
stage.  Pollutant concentrations are determined for each receptor point and 
each meteorological category and are subsequently combined. 

The fourth stage is the statistical processing of the raw dispersion results to 
produce results in the relevant averaging period.  Traffic sources and 
industrial sources can be combined at this stage provided the same receptor 
grid has been used for both.  Background concentrations should also be 
incorporated at this stage. 

The final stage is presentation of results.  Currently the result files from the 
statistical interpretation are formatted to be used directly by the Surfer 
package produced by Golden Software Inc. Alternative formats are available 
to permit interfacing with other software packages.  On previous projects the 
results have been imported into a Geographical Information Systems (GIS) 
(e.g. ArcView and Map Info).  
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Appendix 10.3: Meteorological Data 



METEOROLOGICAL DATA 

The meteorological data used in the assessment was recorded at Birmingham 
meteorological station in 2012 as it is considered to be representative of the 
study area.   

The data consisted of the frequencies of occurrence of wind speed (2 metres 
per second (m/s) bands), wind direction (30° bands) and Pasquill stability 
classes. Pasquill stability classes categorise the stability of the atmosphere 
from A (very unstable) through D (neutral) to G (very stable). 

The meteorological data were used to produce a wind/stability rose 
(Figure10.2.1). This illustrates the wind direction and wind speed as a function 
of the proportion of the year.  

The prevailing weather conditions during 2012 were from the south and 
southwest, which is typical for much of the UK.   

 

Figure 10.2.1: Wind Rose, Birmingham, 2012 

 



Wolverhampton City Centre Metro Extension  Environmental Statement Volume 3: Figures and Appendices  
 

 

  

Appendix 10.4: Verification Procedures 



VERIFICATION PROCEDURE 

The model was verified by comparison with nitrogen dioxide (NO2) diffusion 
tubes operated by Wolverhampton City Council (WCC) in 2012.  The model 
under-estimated concentrations when compared to the monitoring data and so 
the modelled results for NO2 and fine particulate matter (PM10) were adjusted 
in accordance with the procedure detailed in technical guidance Local Air 
Quality Management Technical Guidance (LAQM.TG(09)) (Defra, 2009).   

Table 10.4.1: Comparison of Modelled and Monitored NO2 
Concentrations, 2012 

Site Name 
Monitor 

Type 
Monitored 
Total NO2 

Modelled 
Total 
NO2 

% Difference  
[(modelled-

monitored)/monitored] 

PIP1 DT 46.0 31.8 -31% 

PIP2 DT 38.0 31.6 -17% 

LIC1 DT 42.0 31.9 -24% 

LIC4/5/6 DT 40.0 31.7 -21% 

LS CM 46.0 31.8 -31% 

HOR DT 36.0 33.3 -7% 

CM = Continuous Monitor DT= Diffusion Tube 

An adjustment factor was calculated as follows: 

NOX (nitrogen oxides) [monitored, traffic contribution] = NOX [monitored] – NOX [background] 

NOX [modelled, traffic contribution] = NOX [modelled] – NOX [background] 

Adjustment Factor = NOX [monitored, traffic contribution] / NOX [modelled, traffic contribution 

An adjustment factor of 4.26 was calculated. 

The adjustment factor was subsequently applied to the modelled NOX 

concentrations, and background NOX added to give the adjusted NOX 
concentrations (NOX [model adjusted]) (Table 10.3.2): 

NOX [model adjusted, traffic contribution] = NOX [modelled, traffic contribution] x Adjustment Factor 

NOX [model adjusted] = NOX [model adjusted, traffic contribution] + NOX [background] 

The adjusted NOX concentrations were then converted to NO2 using version 
3.2 of the ‘NO2 to NOX’ calculator provided by the Air Quality Archive and in 
accordance with the technical guidance, LAQM.TG(09). 

In the absence of suitable PM10 data for verification, the road-NOX adjustment 
factor was also applied to the modelled road-PM10. This is in accordance with 
LAQM.TG(09), paragraph A3.244. 

 



Table 10.4.2: Determination of Modelled and Monitored Road NO2 and 

Modelled Road NOX 

Site ID 
Mon 
Total 
NO2 

Mon 
Road 
NOX 

Adj 
Bgd 
NO2 

Mon Road 
Contribution 
NO2 (total-

bgd) 

Mon Road 
Contribution 
NOX (total-

bgd) 

Modelled 
Road 

Contribution 
NOX 

(excluding 
bgd) 

PIP1 46.0 39.7 29.2 16.8 39.7 5.6 

PIP2 38.0 19.6 29.2 8.8 19.6 5.1 

LIC1 42.0 29.4 29.2 12.8 29.4 5.7 

LIC4/5/6 40.0 24.4 29.2 10.8 24.4 5.3 

LS 46.0 39.7 29.2 16.8 39.7 5.6 

HOR 36.0 15.0 29.2 6.8 15.0 8.9 

Mon= monitored, bgd = background adj=adjusted 

The adjusted modelled NO2 concentrations indicate that all modelled 

concentrations were within 14 % of the monitored concentration.  The 

exception to this was monitoring site HOR, located on Horseley Fields, which 

over estimated modelled concentrations by 26% (Table 10.3.3 and Figure 

10.3.1). 

Table 10.4.3: Determination of the Adjustment Factor and Total Adjusted 

NO2 

Site ID 

Adjustment 
Factor for 
Modelled 

Road 
Contribution 

Adjusted 
Modelled 

Road 
Contribution 

NOX 

Adjusted 
Modelled 

Total 
NO2 

Monitored 
Total NO2 

% 
Difference  

[(mod-
mon)/mon] 

PIP1 4.26 23.9 39.8 46.0 -14% 

PIP2 4.26 21.7 38.9 38.0 2% 

LIC1 4.26 24.2 39.9 42.0 -5% 

LIC4/5/6 4.26 22.5 39.2 40.0 -2% 

LS 4.26 23.8 39.7 46.0 -14% 

HOR 4.26 38.1 45.4 36.0 26% 

 



Figure 10.4 1 Total Modelled and Monitored NO2 (after adjustment of 
road NOX) 
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Appendix 11.1: Acoustic Terminology and 
Glossary 



ACOUSTIC TERMINOLOGY AND GLOSSARY 

Perception of Noise 

Between the quietest audible sound and the loudest tolerable sound there is a 

million to one ratio in sound pressure (measured in pascals, Pa). Because of 

this wide range, a noise level scale based on logarithms is used in noise 

measurement called the decibel (dB) scale. Audibility of sound covers a range 

of approximately 0 to 140 dB. 

The human auditory system does not respond uniformly to sound across the 

detectable frequency range and consequently instrumentation used to 

measure noise is weighted to represent the performance of the ear. This is 

known as the 'A weighting' and annotated as dB(A). 

Table 11.1.1: Typical Noise Levels and Subjective Evaluation 

Noise Level  dB(A) Description 

120 Threshold of pain 

95 Pneumatic drill (unsilenced); 7 m distance 

83 Heavy diesel lorry (40 km/h at 7 m distance) 

81 
Modern twin-engine jet (at take-off at 152 m 
distance)  

70 Passenger car (60 km/h at 7 m distance) 

60 Office environment 

50 Ordinary conversation 

40 Library 

35 Quiet bedroom 

0 Threshold of hearing 

All values are A-weighted sound pressure levels in dB re 2 x 10-5 Pa 

The noise level at a measurement point is rarely steady, even in rural areas, 

and varies over a range dependent upon the effects of local noise sources. 

Close to a busy motorway, the noise level may vary over a range of 5 dB(A), 

whereas in a suburban area this range may increase by up to 40 dB(A) or 

more due to the multitude of noise sources in such areas (e.g. cars, dogs, 

aircraft) and their variable occurrence. Furthermore, night-time noise levels 

are significantly reduced, by approximately 10 dB(A), compared to daytime 

levels. For considering environmental noise, it is necessary to consider how to 



quantify the existing noise (the ambient noise) to account for these transient 

variations. 

The noise index LA90,T is widely used for assessing background noise level. 

This describes the noise level exceeded for 90% of the measurement period, 

T, and generally reflects the noise level in the lulls between individual noise 

events. Over a one hour measurement, the LA90,1h will be the noise level 

exceeded for a total of 54 minutes during that period. 

The total noise or ambient noise at a location during a specific period is 

usually measured using the equivalent continuous A-weighted sound pressure 

level, LAeq, (as recommended by BS 7445). This is the single number that 

represents the sound energy measured over a given time period, T. LAeq,T is 

the sound level of a notionally steady sound having the same energy as a 

fluctuating sound over a specified measurement period, T. It is commonly 

used to express the energy level from individual sources that vary in level over 

an operational cycle. 

The LAmax,FAST,T measurement parameter is the maximum instantaneous 

sound pressure level attained during the measurement period T, measured on 

the ‘FAST’ response setting of the sound level meter. It is generally used to 

assess the likelihood of night-time sleep disturbance. 

In the UK the noise index traditionally used to assess the effects of road traffic 

noise is the LA10,18h. This is the arithmetic average of the 18 one hour noise 

indices LA10,1h, i.e. the arithmetic average of the noise level exceeded for 10% 

of each hourly period from 06:00 to midnight. This noise index has been 

shown to provide a reasonable correlation with resident’s disturbance from 

road traffic noise experienced in the homes.  

Human subjects, under laboratory conditions, are generally capable of 

noticing changes in steady levels of about 1 dB(A) or more. It is generally 

accepted that a change of 10 dB(A) in an overall, steady noise level is 

perceived to the human ear as a doubling (or halving) of the noise level. 

(These findings do not necessarily apply to transient, non-steady or 

intermittent noise sources). 

 



Glossary 

Noise Unwanted sound. 

Frequency (Hz) The number of cycles per second (i.e., the 

number of vibrations that occur in one 

second); subjectively this is perceived as 

pitch. 

Frequency 

Spectrum 

The relative frequency contributions that 

make up a noise. 

”A” Weighting 

(dB(A)) 

The human ear does not respond uniformly 

across the audible frequency range. The “A” 

weighting is commonly used to simulate the 

frequency response of the ear. 

Decibel (dB) The decibel is a logarithmic ratio of two 

values of a variable.  The range of audible 

sound pressures is approximately 2 x 10-5 Pa 

to 200 Pa.  Using decibel notation presents 

this range in a more manageable form, 0 dB 

to 140 dB.  

Sound 

Pressure Level 

(SPL, Lp)  

Equal to 20 times the logarithm to the base 

10 of the ratio of the root mean squared 

(RMS) sound pressure to the reference 

sound pressure.  In air the reference sound 

pressure is 2 x 10-5Pa. 

Mathematically: 

Sound Pressure Level (dB) =20 log10 {p(t) / 

P0} 

Where P0 = 2 x 10-5 Pa 

Sound Power 

Level (SWL, 

Lw) 

Equal to 10 times the logarithm to the base 

10 of the ratio of the sound power of the 

source to the reference sound power. In air 

the reference sound power is 1 x 10-12 Pa. 

Mathematically: 

Sound Power Level (dB) = 10 log10 {W / W0} 

Where W0 = 1 x 10-12 Pa 



Leq,T The equivalent continuous sound level.  It is 

the steady sound level which would produce 

the same energy over a given time period T 

as a specified time varying sound. 

Ambient Noise 

Level, LAeq,T 

The equivalent continuous A-weighted sound 

pressure level of the totally encompassing 

sound in a given situation at a given time 

that is usually composed of sound from 

many source near and far. 

Background 

Noise Level 

LA90,T 

The A-weighted sound pressure level of the 

residual noise at the assessment position 

that is exceeded for 90% of a given time 

interval, T, measured using the fast time 

weighting, F, and quoted to the nearest 

whole number. 

Reference Time 

Interval, Tr 

The specified interval over which an 

equivalent continuous A-weighted sound 

pressure level is determined. 

Specific Noise 

Level, LAeq,Tr 

The equivalent continuous A-weighted sound 

pressure level at the assessment position 

produced by the specific noise source over a 

given reference time interval. 

Rating Level, 

LAr,Tr 

The specific noise level plus any adjustment 

for any characteristic features of the noise. 

Level LA10,T The A-weighted sound pressure level 

exceeded for 10% of a given time interval, T, 

measured using the fast time weighting, F. 

Peak Particle Velocity 

PPV 

The highest instantaneous zero-peak vibration 

velocity measured over a certain period of time 

VDV The Vibration Dose Value is a measure of the total 

vibration experienced during a period.  Its units are 

m/s1.75 (or ms-1.75) and it is defined in 

BS6472:2008. 

 

The VDV is based on a fourth power relationship 

between exposure time and exposure level.  Many 

vibration meters are not able to measure 4th power 

data and can only give RMS (2nd power) results. 

 



Wolverhampton City Centre Metro Extension  Environmental Statement Volume 3: Figures and Appendices  
 

 

  

Appendix 11.2: Midland Metro Extensions – 
Noise and Vibration Policy 
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