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In November 2009, Mott MacDonald was commissioned to develop options for a bored tunnel road link 

across the river Thames to link Greenwich and Silvertown.  In June 2012 further studies were carried out to 

examine the bored tunnel and immersed tunnel crossings of the Thames at Silvertown. Refer to Mott 

MacDonald report; Silvertown Crossing Study - Rev002, dated 22
nd

 June2012.   

In the aforementioned report the proposed bored tunnel option provides a twin 2 lane traffic only connection 

between the A102 on Greenwich Peninsula and the Tidal basin roundabout on Silvertown Way. The 

running tunnels are of circular cross section connected by pedestrian cross passages to facilitate 

intervention in an emergency.  Internal clearances are generally provided in accordance with BD78/99. 

TfL has subsequently commissioned Mott MacDonald to carry out further development of the tunnel 

engineering to refine the bored tunnel option. As part of this work a number of questions raised by TfL are 

to be addressed.  In relation to the tunnel internal clearances TfL have requested clarification of the 

maintained headroom and the safety zone above the maintained headroom, and a review of the risks of 

vehicle strikes if the road surface undulates.  This report addresses those specific questions. 

 

1. Introduction 
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2. Basis of Design 

2.1 Scope of this report 

 
This report outlines the issues with regard to the bored tunnel internal clearances.  It summarises the 
design approach adopted and the rationale behind it.  It also investigates the impact that would arise from a 
notional increase of the internal diameter if a further 270mm clearance were to be added into the tunnel, in 
response to TfL comment no. 19 on the previous Silvertown Tunnel report of July 2012. 
 

The key areas addressed in this report are the following: 

 Design criteria 

 Carriageway dimensions according to current UK/EU practice  

 Possible impacts on diameter considering a notional increase in clearance  

 Risks of vehicle strike 

 

2.2 Design Criteria – Headroom Clearance 

2.2.1 Current UK/European practice 

The clearances of the bored tunnel cross section shall be carefully related to specific standards, geometry 

and procedures in order to achieve and maintain an equivalent level of safety, economy and efficiency.  A 

number of specifications on Geometric Design of Highways and Roads are published by the Highway 

Agency in order to facilitate continued effective and safe operation. The following Highway Agency 

standards are used for the design of geometrical configurations of road tunnels about cross section 

elements and should principally comply with the following documents:  

 TD 27/05 – Cross–Sections and Headrooms  

 BD 78/99 – Design of Road Tunnels  

 PIARC Road Tunnels Manual 

Although, compliance with the aforementioned standards are not strictly necessary for TfL’s road tunnels, 

TD 27/05 and BD 78/99 do represent the UK benchmark in overall terms for the acceptable level of safety. 

In addition to the above highway design standards, geometrical design for road tunnels must consider 

tunnel systems such as fire life safety elements, ventilation, lighting, traffic control, fire detection and 

protection, communication, etc. 

From an international perspective, the minimum headroom clearance depends on the maximum height of 

HGVs and varies from country to country. In the European Union generally the maximum height of HGVs is 

4.00m, but in the UK there is no legislation restricting vehicle height.  Up until 1997 the Road Vehicles 

(Construction and Use) Regulations 1986 limited vehicle heights to 4.57m.  Therefore the majority of HGV’s 

on the roads in the UK are less than 4.5m in height. However this is no longer a legal restriction and current 

practice for new UK road tunnels and bridges is to apply a ‘maintained headroom’ clearance of 5.03m 

according to TD27 Table 6.1.  This allows vehicles up to a height of 4.95m to travel unrestricted in the UK, 

with a 75mm safety zone between the top of the vehicle and the structure. 

Within tunnels it is normal practice to allow an additional safety zone of 250mm above the maintained 

headroom to give the installed mechanical and electrical systems additional protection from high vehicles 
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carrying compressible loads that have passed under the portal soffit, loose ropes, flapping tarpaulins etc.  

This is set out in BD78/99. 

It should be noted that the “new construction headroom” described in TD27/05 is not used in tunnels as it is 

not usual to build up the road surface over the life of the structure.  This is explained further below. 

2.3 Tunnel Cross Section Geometry  

The bored tunnel cross section is shown on drawing MMD-298348-TUN-206. Refer to Mott MacDonald 

report; Silvertown Crossing Study - Rev002, dated 22
nd

 June2012, the ‘maintained headroom’ is provided 

as opposed to the ‘new construction headroom’ due to the special requirements of road tunnels. Due to 

difficulties associated with movement of services and alteration of walkway levels, relaying of the road 

surface will be achieved through removal of the old surface, before placement of the new, and as such the 

additional 270mm allocated for this purpose within the new construction headroom is not required. 

In addition, the internal lining diameter of 11.0m is determined principally by the demands of the required 

traffic gauge. A minimum footway width of 1200mm is considered to allow a wheelchair to travel on the 

footway and turn through a right angle and enter a cross passage exit. All equipment of the tunnel shall be 

placed outside of the equipment gauge. To prevent damages of equipment mounted above the 

carriageway by flapping tarpaulins and “soft” equipment, an additional allowance of 250 mm is applied. A 

cladding system has been allowed for on the side walls to a height of 4m above the carriageway.. 

The dimensions of the bored tunnel cross section are as those shown on drawing MMD-298348-TUN-300 

and the dimensions are principally as follows: 

 Vertically 

 5.03m maintained headroom (TD 27/05 Table 6-1). 

 250mm clearance allowance for vehicle ‘bounce’, flapping lorry covers and the like (BD 78/99 Clause 

4.25). 

 Allowance for sag curve as per TD27/05 (70mm for the proposed alignment). 

 

 Horizontally 

 7.3m between kerb faces (TD 27/05 Figure 4-4a). 

 75mm battered kerb to ease access onto the footway in particular for wheel chair access. 

 1.2m verge with 2300mm headroom to allow wheelchairs to travel on the footway and to negotiate a 

90 degree turn into an emergency cross passage (BD 78/99 Table 4.5). 

 600mm horizontally from edge of kerb for full maintained headroom height to electrical and 

mechanical equipment. 

It is noted that the approach taken follows the same rationale as adopted for recent new-build road tunnels 

in the UK such as the A3 Hindhead tunnel (completed in 2010) and the New Tyne Crossing (completed in 

2012). 

 

2.3.1 Impact of using ‘New Construction Headroom’  

In TfL’s comments on the July 2012 report, concern was raised over “the reduction of the 270mm vertical 

safety zone, especially regarding any undulating road surface or changes in road surfacing over time, 

leaves no space for flapping tarpaulins etc. “ 
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It is noted that the 270mm is not intended to be a “safety zone” as such but an allowance for future 

construction.  The safety zone of 250mm is provided separately in accordance with BD78/99.  This is 

added to the 75mm safety zone between the maximum vehicle height and the maintained headroom, so 

the total clearance between vehicle and installed M&E systems is 325mm.  This is considered sufficient to 

accommodate loose or soft items on the top of high vehicles. 

Regarding the change of road surfacing over time, it is assumed that there will not be overlay and that 

when the road surface has to be replaced it will be planed out and re-laid to the original levels.  This is the 

normal approach in road tunnels and is considered to be the most cost effective rationale.  Therefore there 

is no need to allow for this additional headroom. Nevertheless, to illustrate the impact that an increase in 

headroom of 270mm would have on the tunnel an alternative tunnel cross section drawing has been 

prepared, ref drawing MMD-298348-TUN-301. 

The dimensions of the bored tunnel cross section  are principally as follows: 

 Vertically 

 5.30m (5.03m + 0.27m) maintained headroom (TD 27/05 - 6.2.1). 

 250mm clearance allowance for vehicle ‘bounce’, flapping lorry covers and the like (BD 78/99 Clause 

4.25 

 Allowance for sag curve as per TD27/05 of 70mm. 

 

 Horizontally 

 7.3m between kerb faces (TD 27/05 Figure 4-4a). 

 75mm battered kerb to ease access onto the footway in particular for wheel chair access (BD 78/99).  

 1.2m verge with 2300mm headroom to allow wheelchairs to travel on the footway and to negotiate a 

90 degree turn into an emergency cross passage (BD 78/99 Table 4.5). 

 600mm horizontally from edge of kerb for full maintained headroom height to electrical and 

mechanical equipment. 

For both cross-sections, the implications of Emergency points (EPs) and Electrical Distribution Panels have 

not been considered in detail in this stage of design. While it will be easier to allocate space for these 

provisions within the larger tunnel bore, the minimal depth of these provisions mean a suitable space 

allowance will be possible for both configurations using the space provided for the construction tolerance, 

cladding tolerance and within the curvature of the tunnel. 

A high level cost comparison of the implications of increasing the tunnel size has been undertaken. While it 

will be unlikely there would be any major labour or programme change, the diameter increase will have 

significant impact on the construction costs associated with spoil management and the TBM/Segments 

used: 

 % increase in construction cost 

Segments 5% 

Grout 5% 

Spoil disposal 10% 

TBM cost 5% 

Combined Total 6% 
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In summary, the impact would be as follows for the bored tunnel sections: 

Impact of increased headroom Base scheme +270mm headroom 

Diameter (O.D.) 12.1m 12.75m 

Concrete volume (approximate) 20450m3 22550 m3 

Excavated volume (approximate) 117850 m3 130850 

Increased cost - Approx. +£20m (6%) 
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2.4 Risks of vehicle strikes 

TfL have asked for the risk of vehicle strike to be clarified for the proposed internal tunnel clearances. This 

could arise from one of the following: 

 Vehicle mounting the kerb 

 Undulating road surface 

 Flapping tarpaulins or loose/soft materials on the top of high vehicles 

The following provisions are made to protect against this: 

Vertically 

 Maintained headroom is provided of 5.03m.  This gives 75mm safety to the top of the highest vehicle 

 250mm additional clearance above the maintained headroom is provided. 

This gives a safety zone of 325mm between the tops of the highest vehicles and installed equipment.  This 

is well in excess of height variation arising from undulating surfaces or from a vehicle mounting the kerb.  It 

is therefore considered adequate and in accordance with current good practice. 

Horizontally 

 The maintained headroom is provided for 600mm over the verge from the face of the kerb in 

accordance with BD78/99.   

This offers an appropriate safe zone in the event that a vehicle mounts the kerb and ensures the effect of 

an undulating road surface will not result in a vehicle strike to the tunnel wall or cladding.  The height to 

width ratio of a maximum height vehicle is approximately 2:1.  Therefore if the road surface were to locally 

thin by, say, 50mm, the corresponding horizontal movement at the top of the vehicle would be in the order 

of 100mm.  If the 150mm thick surfacing was removed entirely, the corresponding horizontal movement 

would be in the order of 300mm.  Therefore it can be seen that the 600mm clearance offers a high degree 

of protection from vehicle strikes. 

2.4.1 Assessment of risk 

Horizontal and vertical clearances have been provided that significantly limit the risk of a vehicle strike to 

the tunnel walls, tunnel cladding or to the overhead installed mechanical and electrical systems. 

Approximately 3.5% of the UK articulated vehicle traffic is double deck trailers with heights up to 4.95m 
(1)

, 

though it is not known how this
 
may change with EU current legislation and the corresponding decision 

made with EU and UK and European hauliers on their preferred trailer arrangement and heights.  The 

majority of vehicles using the tunnel will therefore be well below this height and therefore have increased 

clearance to the tunnel structure and installations.  In addition, proposed EU legislation may limit vehicle 

heights in the future thus further reducing risks of vehicle strikes.   

By adopting the requirements of BD78/99 and TD27/05 the risks are considered to be extremely low, if not 

negligible.   

1 Source:  Freight Transport Association 2010 
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3. Conclusions & Recommendations 

 

3.1 Conclusions  

The clearances included in the outline tunnel design are in accordance with current UK highway and tunnel 

standards. 

A safety zone is provided above the maintained headroom to accommodate flapping tarpaulins, loose or 

soft materials on top of high vehicles. 

The risk of vehicle strikes due to an undulating road surface is deemed to be negligible. 

Additional allowance of 270mm for future overlay road construction is not considered appropriate and so is 

not allowed for. 

3.2 Recommendations 

The internal clearances shown on drawing MMD-298348-TUN-300 should be adopted for the further 

development of the Silvertown Tunnel project. 
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Appendix A. Drawings 
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Appendix B.  Comments received from TfL 
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����
	 m n;
����0
��� ���%�=�

��!#���	� ��5��=�

��!#���	� ������3�	�S���	�� S�
��=�

��p�S�	��� =�

��;���<�=�

��q
	��� =�

��;���<�=�

��q
	���



����������	�
���	�
��
�������
������������
����	�����
����������������
���	�	��	�������������������
�������
����	�����
���������������
� �	�	��	���������
	�� ��	����
	�
	�� ��	�������!�"�� #$%&'(&)*+,�-�
������� �
��	�����
�

��	�
�	.�/��0�1� 233.�4�
�	����.��!���05��6	�7���8�"�2�!�2�!�9:��;<���";!=�������7�	�> ���	�?	�������	�
;��	�
������ @AB$$C)D'E)FGH'+)I'++JKL%M)%$)CHNH%(H+O AB$$C)P$%H)Q�������
�	���	��
��
�
� ����	 �RR	

	�����R�������7 ��S�R����
�	��	����
������2T������	�
	� �����
���
	��R��

 ������	�
���	�� ��S����R���������	����
�����T������	�
	� �����
���
	��R��

 ������	�
���	��� AB$$C)P$%H)U�������
�	�	1
	�
��R����	1
�	�	 R�����R�������	������
�	��	����
�� ��
�������T 
���
	��R��

 ������	�
���	���VWH&'LBHC)AXFYA#F)N$G)Z[Q\\]̂_)̀ab]cQc)dLBeHG&$f%_)g$%C$%)h)(GH'&HC)]bY]QYU]aQ)h)̀ZQiÛajk ��"�2!��3� :	
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1.1 Overview 

In November 2009, Mott MacDonald was commissioned to develop options for a bored tunnel road link 

across the river Thames to link Greenwich and Silvertown. In January 2011, further alignments were made 

to the preferred option, which comprised of a twin bore uni-directional 2-lane tunnel, not accessible to 

pedestrians or cyclists.  

In February 2013, Mott MacDonald was commissioned to assist with further development of the 

engineering designs of the proposed Silvertown Tunnel Crossing. This report presents the air quality 

assessment required under the current scope of works. 

1.2 Objectives 

Following discussion with Transport for London (TfL), it was determined that dispersion modelling would be 

required to quantitatively assess the potential impacts of emissions from the tunnel on air quality in the 

vicinity of the project. The results of this modelling will also feed in to the design of the tunnel ventilation 

system through an iterative process to determine appropriate vent shaft stack dimensions and ventilation 

fan specifications. 

The scope of air quality services under the current brief comprises the following: 

 Compile a baseline for ambient air quality conditions in the project area using existing monitoring data; 

 Identify any potentially sensitive receptors nearby, such as residential buildings, schools etc.; 

 Carry out atmospheric dispersion modelling of ventilation stacks and tunnel portals to quantify potential 

changes in ambient air quality concentrations (likely focussing on nitrogen dioxide (NO2) and 

particulates (PM10)) at nearby receptors; 

 Advise on the potential for significant emissions from the ventilation shafts and tunnel portals; and 

 Feed back into the design of the ventilation system if potential impacts are identified. 

1.3 Project Location 

The tunnel crossing is proposed to link the Greenwich Peninsula on the south bank of the river Thames to 

Silvertown way on the north bank. The south portal is located within the Royal Borough of Greenwich 

(RBG); the north portal is situated within the London Borough of Newham (LBN). 

The location of the proposed tunnel crossing is shown in Figure 1.1.  

 

1. Introduction 
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Figure 1.1: Location of proposed development 
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2.1 Introduction 

This section summarises the relevant international and national legislation and policy in relation to ambient 

air quality for the Silvertown Tunnel. 

2.2 Legislation 

2.2.1 European Union (EU) 

EU Framework Directive 96/62/EEC [Ref 1] on ambient air quality assessment and management came into 

force in November 1996 and had to be implemented by Member States by May 1998.  This Directive aimed 

to protect human health and the environment by avoiding, reducing or preventing harmful concentrations of 

air pollutants.  As a Framework Directive, it required the European Commission to propose ‘Daughter’ 

Directives which set air quality limit and target values, alert thresholds and guidance on monitoring and 

measurement for individual pollutants.  The four Daughter Directives are as follows: 

 Council Directive 1999/30/EC (the first Daughter Directive) relating to limit values for sulphur dioxide 

(SO2), nitrogen dioxide (NO2) and oxides of nitrogen (NOx), particulate matter (PM10) and lead in 

ambient air; 

 Directive 2000/69/EC (the second Daughter Directive) relating to limit values for benzene and carbon 

monoxide (CO) in ambient air; 

 Directive 2002/3/EC (the third Daughter Directive) relating to ozone (O3) in ambient air; and 

 Directive 2004/107/EC (the fourth Daughter Directive) relating to arsenic, cadmium, mercury, nickel and 

polycyclic aromatic hydrocarbons in ambient air. 

Directive 2008/50/EC on ambient air quality and cleaner air for Europe [Ref 2] was adopted in May 2008.  

This Directive merges the first three existing Daughter Directives and one Council Decision into a single 

Directive on air quality (it is anticipated that the fourth Daughter Directive will be brought within the new 

Directive at a later date).  It also sets new standards and target dates for reducing concentrations of fine 

particles.   

2.2.2 England 

The Air Quality Standards Regulations 2010 [Ref 3] came into force in June 2010; they implement the EU’s 

Directive 2008/50/EC on ambient air quality. 

Part IV of the Environment Act 1995 [Ref 4] requires that every local authority shall periodically carry out a 

review of air quality within its area, including likely future air quality.  As part of this review, the authority 

must assess whether air quality objectives are being achieved, or likely to be achieved within the relevant 

periods.  Any parts of an authority’s area where the objectives are not being achieved, or are not likely to 

be achieved within the relevant period must be identified and declared as an Air Quality Management Area 

(AQMA).  Once such a declaration has been made, Authorities are under a duty to prepare an Action Plan 

which sets out measures to pursue the achievement of the air quality objectives within the AQMA. 

The air quality objectives specifically for use by local authorities in carrying out their air quality management 

duties are set out in the Air Quality (England) Regulations 2000 [Ref 5] and the Air Quality (England) 

2. Legislation and Policy 
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(Amendment) Regulations 2002 [Ref 6].  In most cases, the air quality objectives are numerically 

synonymous with the limit values specified in the EU Directives although compliance dates differ.   

The Environment Act also requires that the UK Government produces a national ‘Air Quality Strategy’ 

(AQS) containing standards, objectives and measures for improving ambient air quality and to keep these 

policies under review.  Further details of the AQS are presented in Section 2.3.1. 

2.3 Policy 

2.3.1 UK Air Quality Strategy 

As described above, the Environment Act 1995 requires the UK Government to produce a national AQS.  

The AQS establishes the UK framework for air quality improvements. Measures agreed at the national and 

international level are the foundations on which the strategy is based.  The first Air Quality Strategy was 

adopted in 1997 [Ref 7] and replaced by the Air Quality Strategy for England, Scotland, Wales and 

Northern Ireland published in January 2000 [Ref 8].  The 2000 Strategy has subsequently been replaced by 

the Air Quality Strategy for England, Scotland, Wales and Northern Ireland 2007 [Ref 9]. 

The Environment Act 1995 requires that the Environment Agency has regard to the AQS in exercising its 

pollution control functions. Local Authorities are also required to work towards the Strategy’s objectives 

prescribed in regulations for that purpose.  The air quality objectives in the AQS are a statement of policy 

intentions and policy targets.  As such, there is no legal requirement to meet these objectives except in as 

far as they mirror any equivalent legally binding limit values in EU Directives and English Regulations. 

2.4 Summary 

This Section has identified the legislation and policy framework relevant to the assessment.  On the basis 

of the above, applicable numerical environmental quality standards are summarised in Table 2.1, hereafter 

referred to as air quality ‘objectives’.  It should be noted that these objectives only apply at locations where 

the members of the public might reasonably be exposed to pollutants for the respective averaging periods.  

Further details of this are provided in Section 3.7. 
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Table 2.1: Relevant Air Quality Objectives 

Pollutant Averaging 
Period 

Air Quality Objective Attainment Date 

Concentration Allowance 

Nitrogen Dioxide 
(NO2) 

1-hour 200 µg.m-3 
18 per calendar 

year(d) 
31 December 2005(a)(b) 

1 January 2010 (c) 

Annual 40 µg.m-3 
- 31 December 2005(a)(b) 

1 January 2010(c) 

Particulates 
(PM10) 

24-hour 50 µg.m-3 
35 per calendar 

year(e) 
31 December 2004(a)(b) 

1 January 2005(c) 

Annual 40 µg.m-3 
- 31 December 2004(a)(b) 

1 January 2005 (c) 

Notes: 
(a)

 Air Quality (England) Regulations 2000 as amended 
(b)

 Air Quality Strategy 2007. 
(c) 

EU Directive 2008/50/EEC on ambient air quality and cleaner air for Europe and The Air Quality Standards Regulations 

2010 
(d)

 Can be expressed as the 99.79
th
 percentile of 1 hour means. 

(e)
 Can be expressed as the 90.41

st
 percentile of 24 hour means. 

(f)
 Also a ‘Target’ of 15% reduction in annual mean concentrations at urban background between 2010 and 2020 
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3.1 Introduction 

This section sets out the approach that has been undertaken for the assessment of effects on air quality as 

a result of the proposed tunnel crossing.  

3.2 Scope of Assessment 

As outlined in Section 1.2, the scope of this project includes assessment of the impacts of emissions 

originating from within the tunnel only.  Atmospheric dispersion modelling has therefore been undertaken 

for tunnel portals and vent shafts only; the results of this assessment are intended only for use in informing 

ventilation design decisions and, in-keeping with the agreed scope of works, do not constitute a detailed air 

quality assessment of impacts from the entire scheme. 

3.3 Model Selection 

The assessment uses a suite of dispersion models called Atmospheric Dispersion Modelling System 

(ADMS). ADMS is a PC-based model of dispersion in the atmosphere of pollutants released from industrial 

and road traffic sources, produced and validated by Cambridge Environmental Research Consultants 

(CERC).  ADMS models these pollutants using point, line, area and volume sources. It is designed to allow 

for consideration of dispersion problems ranging from simple single isolated point sources to more complex 

road traffic emission sources over a large area and can include parameters such as variable meteorological 

conditions, complex road networks and street-canyon effects.  This model is widely used by local 

authorities throughout the United Kingdom for Review and Assessment purposes and is one of the 

dispersion models recognised for modelling within the Local Air Quality Management: Technical Guidance, 

published in 2009 [Ref 10]. 

The approach taken in this assessment involved modelling the impacts from vent station stacks and tunnel 

portals separately; a different model from the ADMS suite was used for each of these purposes. Vent 

stacks were modelled as point sources using ADMS. This choice of model allowed for the inclusion of vent 

station structures in the model, as these are likely to affect dispersion. Portal emissions were modelled 

using ADMS-Roads in order to take account of the change in emissions at distances away from the portal. 

The different scenarios modelled are explained in more detail in Section 3.8. 

3.4 Model Inputs 

3.4.1 Pollutants of Concern 

The pollutants considered within this assessment are those which are associated with road traffic 

emissions and have the potential to cause significant ambient air quality impacts. A brief description of 

these is provided in the following sections.  

3.4.1.1 Nitrogen Oxides (NOx) 

Oxides of nitrogen is a term used to describe a mixture of nitric oxide (NO) and nitrogen dioxide (NO2), 

referred to collectively as NOx.  These are primarily formed from atmospheric and fuel nitrogen as a result 

of high temperature combustion.  The main sources in the UK are road traffic and power generation. 

3. Approach and Methodology 
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During the process of combustion, atmospheric and fuel nitrogen is partially oxidised via a series of 

complex reactions to NO.  The process is dependent on the temperature, pressure, oxygen concentration 

and residence time of the combustion gases in the combustion zone.   

Most NOx exhausting from a combustion process is in the form of NO, which is a colourless and tasteless 

gas.  It is readily oxidised to NO2, a more harmful form of NOx, by chemical reaction with ozone and other 

chemicals in the atmosphere at high concentrations. 

3.4.1.2 Particulate Matter (PM) 

Particulate matter is a complex mixture of organic and inorganic substances present in the atmosphere.  

Sources are numerous and include power stations, other industrial processes, road transport, domestic 

coal burning and trans boundary pollution.  Secondary particulate, in the form of aerosols, attrition of 

natural materials and, in coastal areas, the constituents of sea spray, are significant contributors to the 

overall atmospheric loading of particulate.  In urban areas, road traffic is generally the greatest source of 

fine particulate matter, although localised effects are also associated with construction and demolition 

activity. Particulate matter is typically categorised according to particle size, for example the concentration 

of particles with a diameter less than 10µm is denoted as PM10. PM2.5 is a constituent of PM10; the 

assessment of PM10 therefore also includes these smaller particles. 

3.4.2 Ventilation Stack and Tunnel Portal Emissions 

Stack and portal discharge rates and pollutant emissions have been obtained from the Mott MacDonald 

tunnel ventilation design team. These values were calculated using the ‘1D’ model which can simulate  

tunnel pollution; the model takes account of traffic flows, vehicle fleet composition, emission factors and 

background concentrations of NOx and PM10. Vehicle emission rates provided were based on projected 

vehicle fleet compositions for 2026 (the design year of the proposed tunnel crossing). 

Background NOx and PM10 concentrations included in the 1D model were taken from a roadside monitoring 

site in 2010. A roadside site was chosen for this purpose as this is considered to best represent the type of 

air mass being brought into the tunnels through the ventilation system. Data from 2010 was used as data 

from 2011 has not yet been fully ratified. Data from this monitoring site, located adjacent to the Blackwall 

Tunnel Approach in the London Borough of Tower Hamlets, is presented in Table 3.1 below. The site is 

located at grid coordinates 538290, 181452 and is operated by TfL. A sensitivity test was carried out to 

determine the use of annual mean or 15 minute mean pollutant  concentrations. The difference in modelled 

impacts using these two different backgrounds in the emission calculations was small and it was concluded 

that the annual mean backgrounds were more representative of conditions. 

Table 3.1: Continuous Monitoring Data at Blackwall 

Year 
Annual Mean Concentration (µg/m3) 

NOx
 PM10

 

2010 173 29 

Source: LAQN 

The final stack and portal flowrates and pollutant emission rates used in this assessment are presented in 

Appendix A. 
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3.4.3 Meteorological Data 

The most important meteorological parameters governing the atmospheric dispersion of emissions are 

wind direction and wind speed as described below: 

 wind direction determines the sector of the compass into which the plume is dispersed; and 

 wind speed affects the distance the plume travels over time and can affect plume dispersion by 

increasing the initial dilution of pollutants and inhibiting plume rise. 

For meteorological data to be suitable for dispersion modelling purposes, a number of meteorological 

parameters need to be measured on an hourly basis.  These parameters include wind speed, wind 

direction, cloud cover and temperature.  There are only a limited number of sites where the required 

meteorological measurements are made. 

Three years of meteorological data from London City Airport meteorological station (2009 to 2011) were 

used in the initial model assessment. The year of meteorological data that is used for a modelling 

assessment can have a significant effect on source contribution concentrations. 2009 was shown to 

consistently produce the greatest impacts at sensitive receptors.  Data from this year was used for the main 

assessment and therefore results are likely to be conservative. 

Wind roses have been constructed for each of the three years of meteorological data considered in this 

assessment. These show a prevailing south-westerly wind. 

Figure 3.1: London City Airport Meteorological Station Windroses 
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3.4.4 Background Concentrations 

Only emissions directly related to the tunnel crossing (vent stacks or portals) have been explicitly included 

within the dispersion model.  Non-tunnel related emission sources have been accounted for within the 

assessment by assigning appropriate ‘background’ concentrations to receptor locations. A number of 

information sources are available on background concentrations and these are presented, along with the 

choice of background data, within the Baseline section (see Section 4 below). 

3.5 NO
x
 to NO

2
 Relationship 

Research undertaken on behalf of Defra has provided a spreadsheet based method to convert modelled 

annual mean NOx concentrations into NO2; the latest version of this (version 3.2) is available on the Defra 

AIR website [Ref 11] and has been used within this assessment. 

3.6 Predicted Short Term Concentrations 

For all discrete receptors assessed, annual mean concentrations of NO2 have been presented. Research 

has indicated that the hourly NO2 air quality objective of 200 µg m
-3

 (not to be exceeded more than 18 

times per year) is unlikely to be exceeded at roadside locations where the annual mean concentration is 

less than 60 µg m
-3

 [Ref 10].  In addition to this indicator, given that NO2 concentrations are always lower 

than the corresponding NOx concentration, the short term NO2 objective cannot be exceeded unless the 

maximum hourly NOx concentration is greater than 200 µg m
-3

. 

Annual mean and 24 hour maximum concentrations of PM10 have been modelled; Defra’s TG(09) guidance 

provides the following equation which can be used to calculate the number of exceedences of the 24 hour 

objective using annual mean concentrations: 

No. 24-hour mean exceedences = -18.5 + 0.00145 x annual mean
3
 + (206/annual mean)  
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3.7 Receptors 

The TG(09) guidance document [Ref 10] provides details of where the air quality objectives should and 

should not apply, as shown in Table 2.1. 

Table 3.2: Example of Where Air Quality Objectives Apply 

Averaging Period Objectives should apply at: Objectives should generally not apply at: 

Annual Mean All locations where members of the public 
might be regularly exposed. Building 

façades of residential properties, schools, 
hospitals, care homes etc. 

Building façades of offices or other places of 
work where members of the public do not have 

regular access. 

Hotels, unless people live there as the 
permanent residence. 

Gardens of residential properties. 

Kerbside sites (as opposed to locations at the 
buildings façades), or any other location where 

public exposure is expected to be short-term. 

24-Hour Mean and 8 hour 
Mean 

All locations where the annual mean 
objective would apply, together with 

hotels. 

Gardens of residential properties. 

Kerbside sites (as opposed to locations at the 
building’s façade), or any other location where 

public exposure is expect to be short-term. 

1-Hour Mean 

 

All locations where the annual and 24 
hour mean would apply. 

Kerbside sites (e.g. pavements of busy 
shopping streets). 

Any outdoor locations to which the public 
might reasonably be expected to spend 1-

hour or longer. 

Kerbside sites where the public would not be 
expected to have regular access. 

Source: Local Air Quality Management Technical Guidance 2009 (LAQM TG (09) [Ref 21] 

The influence of traffic on air quality is greatest close to roads.  Effects decrease with distance such that 

the influence of a particular road is generally not detectable above background concentrations beyond 200 

metres from the road [Ref 12].  Emissions from the ventilation stacks will typically result in elevated 

concentrations of pollutants in the direction of prevailing winds. Emissions from portals will typically result in 

higher concentrations in the direction of traffic flow, although dispersion may also be affected by the 

prevailing wind direction.  

Receptors included within the model have been selected to represent locations where the greatest changes 

in pollutant concentrations are likely to occur and also where total concentrations are likely to be highest. 

Concentrations were calculated at 26 discrete receptors, representing locations of relevant exposure (i.e. 

where the objectives apply).  Details are presented in Table 3.3 and shown in Figure 3.2. 

Table 3.3: Receptors included in the model 

Receptor Name Location Height(a)  Applicable Objective/Standard 

X Y Z(m)  

Annandale School 539696 179100 2 Short Term 

A2203/Salutation Rd 539567 178799 2 Long Term / Short Term 

Tunnel Ave 1 539512 178920 2 Long Term / Short Term 

Tunnel Ave 2 539539 178865 1 Long Term / Short Term 

Davern Road 1 539594 178632 2 Long Term / Short Term 
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Receptor Name Location Height(a)  Applicable Objective/Standard 

X Y Z(m)  

Davern Road 2 539618 178631 2 Long Term / Short Term 

Cinema 539826 178753 5 Short Term 

Sainsburys 540085 178635 1 Short Term 

Ecology Park 539948 179196 5 Short Term 

Dome 539226 179990 10 Short Term 

Faraday School 539519 180744 4 Short Term 

Halsville School 540067 181236 1 Short Term 

St Lukes School 539830 181272 2 Short Term 

Keir Hardie Rec 539868 181067 1 Short Term 

Holiday Inn North 539690 181113 2 Short Term 

Silvertown Way Flats 540089 180444 4 Long Term / Short Term 

Victoria Dock Road 2 539834 180872 3 Long Term / Short Term 

Victoria Dock Road 1 539910 180842 2 Long Term / Short Term 

Watersports Centre 540004 180628 2 Short Term 

Seagull Lane Flats 540105 180743 3 Long Term / Short Term 

Victoria Dock Road 3 539884 180848 3 Long Term / Short Term 

Soccerdome 539486 179676 3 Short Term 

JH Way Flat GF Balc 539727 179163 3 Long Term / Short Term 

Health Centre 1 539760 179049 2 Short Term 

Health Centre 2 539776 178987 1 Short Term 

Holiday Inn South 539615 178963 2 Short Term 

(a) Height is relative to base of stack, assumed to be approximately 2.5m above Ordnance Datum 
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Figure 3.2: Location of modelled receptors 

 

3.8 Model Approaches 

3.8.1 Overview 

Vehicle emissions could be released from the tunnel via two possible routes, subject to the design option 

chosen; 

1.  Via the Silvertown Portal and Greenwich Portal (‘Option 1’); or 

2.  Via the Silvertown Vent Station stack and Greenwich Vent Station stack (‘Option 2’) 

The design options of the tunnel ventilation system currently being considered means that emissions could 

not be released from the portals and vent stations.   

The specific methods and model input parameters for each of these are explained in more detail in the 

following sections. 
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3.8.2 Option 1: Pollutants Emitted from Vent Station Stack 

This approach assumes that all pollution within the tunnel is discharged through ventilation stacks; there 

are no emissions from the tunnel portals. The current designs include a vent station located immediately 

above the tunnel portal at both the Greenwich and Silvertown sides.  

Operational impacts from the tunnel ventilation stacks have been modelled for a range of stack heights. As 

shown in design drawings MMD-298348-TUN-216 and MMD-298348-TUN-217, the stacks are located 

within vent station buildings which have a height of 16m. The shortest stack height modelled was therefore 

16m. The stack heights modelled were incrementally increased by 1m up to a maximum of 25m. The vent 

station buildings (dimensions: 56m(L), 16m(W) and 16m(H)) were also included in the model. 

Following discussion with the tunnel ventilation design team, it was agreed that tunnel emissions would be 

modelled at ambient temperature. The annual mean temperature of the 2009 London City Airport 

meteorological data was 10
o
C so this value was conservatively used within the model. A sensitivity analysis 

was carried out running the model with hourly temperature values taken from the meteorological data. 

Predicted concentrations were slightly lower than using a constant ambient temperature; however the 

constant temperature of 10
o
C was used in order to be conservative. 

Only the ‘worst case’ emissions were modelled; using the time period with the highest mass emission rates 

and applying this to the whole day produces conservative results.. 

Table 3.4: Ventilation Stack Height modelling input parameters 

Property Unit 
Vent Station 

Silvertown Greenwich 

Stack location X, Y 539137, 179499 539937, 180557 

Stack height m 16 – 25 m 

Exit diameter m 7 

Exit temperature °C 10 

Volumetric flow rate m3/s 400 

NOx emission g/s 0.19 0.18 

PM10 emission g/s 0.03 0.04 

3.8.3 Option 2: Pollutants Emitted from Tunnel Portals  

3.8.3.1 Overview 

Emissions from tunnel portals were modelled using two different methods as there is no general consensus 

on the most accurate tunnel portal modelling approach. Both methods assume there are no ventilation 

stacks and that all ppollutants emitted within a tunnel are released at the tunnel portal in the direction of 

traffic flow. Therefore, pollutants are only emitted from the northbound portal at the Silvertown side and the 

southbound portal at the Greenwich side.  

3.8.3.2 Line Source Method 

This scenario assumes that cconcentrations of pollutants will decrease with increasing distance from the 

portal due to increasing dispersion.   The approach used in the Marina Coastal Expressway (MCE) study 

[Ref 13] and widely used in Australia, Asia and the United States is based on a methodology derived by 
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Ginzburg and Schattanek (1997) [Ref 14] —based on observations at a number of locations—which divides 

the plume from the tunnel portal in to three equal sections which contain 57%, 31% and 12% of the 

emissions respectively from the preceding tunnel section.  This approach has been adopted for this 

method. 

The plume length was estimated based on the same study.  The methodology provides estimates for 

minimum and maximum plume length based on the prevailing wind speeds of 1, 3 and 6m/s and the 

average speed of the vehicles in the tunnel.  For London City, the average wind speed is approximately 

3.8m/s and the average speed of vehicles in the tunnel has been assumed to be 50 kph (as provided by 

the design team). Based on the Ginzburg and Schattanek method, the minimum and maximum portal 

plume lengths were estimated to be 150 and 270m in length respectively and an approximate midpoint of 

210m was selected. This length also corresponded well with the distance from the tunnel portals to the 

points where the tunnel approach/exit roads are planned to converge with the surrounding road network. 

This therefore represented three 70m sections under the methodology employed in MCE. Each of these 

sections was modelled as a line source in ADMS-Roads, with decreasing proportions of the total portal 

emissions as proposed by the Ginzburg and Schattanek method. 

The ADMS model requires all emission rates for line sources to be presented in g/m/s.  Therefore the 

emission rates for each section were adjusted from the values shown in Appendix A.  Flowrates were also 

adjusted to 57%, 31% and 12% as the portal plume speed can be expected to decrease at increasing 

distances from the portal. To take account of the gradient of the tunnel approach/exit ramps, the three 70m 

sections (line sources) were input at increasing heights representing the midpoint of each 70m of ramp; 

Figure 3.3 shows a diagram illustrating this approach. A sensitivity analysis modelling the line sources at a 

constant ground level found fairly good agreement between the two methods, but it was assumed that the 

increasing line source height approach was more representative of the real world situation.  

Model input parameters for the line source method are presented in Table 3.5. 

Table 3.5:  Tunnel portal model – line source method input parameters 

Property Unit 
Silvertown Portal Section Greenwich Portal Section 

1 2 3 1 2 3 

Line source height (relative to base of 
tunnel) 

m 3.25 5.75 8.3 0.5 4.9 7.3 

Line source length m 70 

Line source width m 11 13.5 

Exit temperature °C 10 

Volumetric flow rate m3/s 169 92 35 185 101 39 

NOx emission g/m/s 0.00142 0.00077 0.00030 0.00132 0.00072 0.00028 

PM10 emission g/m/s 0.00025 0.00014 0.00005 0.00027 0.00015 0.00006 
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Figure 3.3: Diagram showing the modelled configuration of line sources at a tunnel portal 

 

 

3.8.3.3 Volume Source Method 

Emissions from tunnel portals were also modelled as a volume source using ADMS-Roads. This approach 

has previously been used by the Highways Agency for tunnel portal modelling. The volume sources 

representing each portal occupy the area from the tunnel portal to ground level (see Figure 3.4 below) and 

therefore represent a conservative approach as they assume a much larger emission area than is actually 

present. Emission rates were converted from g/s to g/m
3
/s based on the area of the portals and the length 

of the volume source. The length of each volume source was measured from geo-referenced CAD files; 

these lengths are shorter than the plume lengths applied in the line source method in order to account for 

the more diffuse shape of the volume source. A summary of the input parameters is presented in Table 3.6. 

Table 3.6: Tunnel portal model – volume source method input parameters 

Property Unit Silvertown Portal Greenwich Portal 

Volume source mid-point height (relative 
to base of tunnel) 

m 3.8 4.7 

Volume source length m 173.50 135.90 

Portal area m2 92 100 

Exit temperature °C 10 

NOx emission g/m3/s 0.0000110 0.0000120 

PM10 emission g/m3/s 0.0000019 0.0000025 
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Figure 3.4: Diagram showing the modelled configuration of the volume source at a tunnel portal 

 

3.9 Addressing Uncertainty 

Dispersion modelling has associated with it an inherent level of uncertainty, primarily as a result of: 

 Uncertainties with emissions data; 

 Uncertainties with recorded meteorological data, 

 Simplifications made in the model algorithms or post processing of the data that describe atmospheric 

dispersion or chemical reactions. 

This uncertainty has been addressed within the assessment by carrying out sensitivity analyses and using 

conservative assumptions wherever reasonable, as described above 

3.10 Significance Criteria 

A number of approaches can be used to determine whether the potential air quality effects of a 

development are significant.  However, there remains no universally recognised definition of what 

constitutes ‘significance’. 

Guidance is available from a range of regulatory authorities and advisory bodies on how best to determine 

and present the significance of effects within an air quality assessment.  It is generally considered good 

practice that, where possible, an assessment should communicate effects both numerically and 

descriptively. 

Any description of an impact of a development is informed by numerical results.  However, an element of 

professional judgement must also be involved.  To ensure that the descriptions of effects used within this 

assessment are clear, consistent and in accordance with recent guidance, definitions have been adapted 

from the Environmental Protection UK (EPUK) Development Control: Planning for Air Quality (2010 

Update) document [Ref 15].  Table 3.7 provides magnitude descriptors used for changes in NO2 and PM10 

concentrations as a result of the development. 
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Table 3.7: Definitions of Impact Magnitude for Changes in Annual Mean NO2 and PM10 Concentrations 

Magnitude of Change Annual Mean 

Large Increase / decrease >10% 

Medium Increase / decrease 5-10% 

Small Increase / decrease 1-5% 

Imperceptible Increase / decrease <1% 

Table 3.8 provides magnitude descriptors used for changes in the number of days in which daily PM10 

concentrations are greater than 50 µg/m³. 

Table 3.8: Definitions of Impact Magnitude for Changes in Number of Days with PM10 Concentration Greater than 50 

µg/m³ 

Magnitude of Change Number of days above 50 µg/m³ 

Large Increase / decrease >4 days 

Medium Increase / decrease 2-4 days 

Small Increase / decrease 1-2 days 

Imperceptible Increase / decrease <1 day 

The magnitude descriptor identified must be considered in the context of existing air quality conditions 

within the study area in order for the significance of that magnitude to be determined.  The most important 

aspects to consider are whether existing concentrations are above or below the relevant air quality 

objective and whether existing receptors are within an AQMA.  

Table 3.9 and Table 3.10 provide descriptors for the significance of air quality effects based on the 

magnitude descriptors.  EPUK recognises that the criteria presented here are a tool to assist in interpreting 

results and should be supplemented by professional judgement of the air quality assessment significance. 

Table 3.9: Air Quality Impact Descriptors for Changes to Annual Mean NO2 and PM10 Concentrations at a Receptor 

Absolute Concentrations in Relation to Objective / 
Limit Value 

Change in Concentration (a) 

Small Medium Large 

Increase with Scheme 

Above objective/limit value with scheme (>40 μg.m-3) Slight adverse Moderate adverse Substantial adverse 

Just below objective/limit value with scheme (36-40 μg.m-3) Slight adverse Moderate adverse Moderate adverse 

Below objective/limit value with scheme (30-36 μg.m-3) Negligible Slight adverse Slight adverse 

Well below objective/limit value with scheme (<30 μg.m-3) Negligible Negligible Slight adverse 

Source: EPUK Guidance [Ref15]. 

Note: (a) An imperceptible change would be described as ‘Negligible’. 

 Table 3.10: Air Quality Impact Descriptors for Changes to Number of Days with PM10 Concentrations Greater than 

50µg/m³ at a Receptor 

Absolute Concentrations in Relation to Objective / 
Limit Value 

Change in Number of Days (a) 

Small Medium Large 

Increase with Scheme 

Above objective/limit value with scheme (>35 days) Slight adverse Moderate adverse Substantial adverse 

Just below objective/limit value with scheme (32-35 
days) 

Slight adverse Moderate adverse Moderate adverse 
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Absolute Concentrations in Relation to Objective / 
Limit Value 

Change in Number of Days (a) 

Small Medium Large 

Below objective/limit value with scheme (26-32 days) Negligible Slight adverse Slight adverse 

Well below objective/limit value with scheme (<26 days) Negligible Negligible Slight adverse 

Source: EPUK Guidance [Ref 15]. 

Note: (a) An imperceptible change would be described as ‘Negligible’. 



 

298348///P1/A 06 March 2013 
F:\PROJECTS\298348 Silvertown Tunnel Air Quality\6 Deliverable\SilvertownAQ_P1_V1.doc 

19 
 

Silvertown Tunnel Crossing 
  

4.1 Overview 

Information on air quality in the UK is available from a variety of sources including Local Authorities, 

national network monitoring sites and other published sources. As stated in Section 1.3, the project will be 

situated across two local authorities: The London Borough of Newham (LBN) and the Royal Borough of 

Greenwich (RBG).The primary sources examined in this assessment include the LBN and RBG Review 

and Assessment documents, the London Air Quality Network (LAQN) and Defra Air.  

LBN’s most recent Review and Assessment document was the Updating and Screening Assessment 

produced in November 2012 [Ref 16]. LBN has currently declared one AQMA named the ‘Newham AQMA’; 

this covers main roads within the borough, including Silvertown Way. This AQMA was declared due to 

exceedences of the NO2 and PM10 annual mean objectives, primarily as a result of road traffic emissions. 

As shown in Figure 4.1, the Newham AQMA covers roads that will be affected by the proposed tunnel 

crossing; potential impacts of the development on air quality within this AQMA have therefore be 

considered.  

RBG last published an Air Quality and Action Plan Progress Report in October 2010 [Ref 17]. The report 

concluded that the objectives for NO2 and PM10 are being exceeded at various locations across the 

4. Baseline Air Quality 

Figure 4.1: Location of the Newham and Greenwich AQMAs in relation to the proposed development. 
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Borough. The whole of RGB’s administrative area is declared as an AQMA for NO2 and PM10; the area 

surrounding the proposed development is shown in Figure 4.1. 

4.2 Local Authority Review and Assessment and LAQN Monitoring 

Data 

Those monitoring sites considered sufficiently close to the proposed tunnel crossing to inform the baseline 

of ambient air quality are discussed below; their locations in relation to the proposed development are 

shown in Figure 4.2. Data from automatic monitors has not yet been ratified for the year 2012 so data is 

only presented for the years 2009 to 2011. 

4.2.1 London Borough of Newham 

Air quality is monitored across the LBN area through a network of monitoring sites consisting of two 

automatic sites and 22 diffusion tube sites.  Only one of these automatic monitoring sites can be 

considered representative of air quality around the tunnel portal. 

4.2.1.1 Automatic Monitoring 

Wren Close (located at grid reference 539889, 181469) is classified as an ‘urban background’ site; it is also 

part of the LAQN and has been in operation since 2003. The pollutants NOx, NO2 and PM10 are monitored 

at this site. 

Table 4.1: Continuous Monitoring Data at Wren Close (Urban Background) 

Year 
Annual Mean Concentration (µg/m3) 

NO2 NOx
 PM10

 

2009 38 60 24 

2010 39 61 22 

2011 39 55 27 

Source: LAQN 

Monitoring at Wren Close shows that ambient urban background concentrations are just below the annual 

air quality standard for NO2 and well below the annual standard for PM10. 

4.2.1.2 Non Automatic Monitors 

Diffusion tubes are located at 22 sites across the borough to monitor ambient NO2 concentrations, however 

only four of these are considered relevant for the proposed scheme. These diffusion tube locations and 

their results have been presented in Table 4.2.  

Table 4.2: LBN NO2 Diffusion Tube Monitoring Results 

Site Name Site Type X Y 
Data Capture for 

Monitoring Period 
2011 (%) 

Annual Mean NO2 
Concentration (µg/m3) 

2009 2010 2011 

Tant Avenue E16 Background 539747 181477 100% 40 47 38 

Beckton Arms, 
Hermit Rd 

Roadside 539906 181702 92% 96 84 92 

Canning Town Kerbside 539456 181499 75% 84 81 108 
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Site Name Site Type X Y 
Data Capture for 

Monitoring Period 
2011 (%) 

Annual Mean NO2 
Concentration (µg/m3) 

2009 2010 2011 
Roundabout 

Wren Close 
monitoring station 

Background 539701 181459 50% 49 49 37 

Source:  Received directly from LNB’s Air Quality Officer 

Notes: Bias adjusted with local factor  

4.2.2 Royal Borough of Greenwich 

Air quality is monitored across the RBG area through a network of monitoring sites consisting of nine 

automatic sites and 43 diffusion tube sites. The locations of all RBG monitoring sites discussed below in 

relation to the proposed development have been presented in Figure 4.2. 

4.2.2.1 Automatic Monitoring 

Of the nine automatic air quality monitors currently in operation in RBG, only three can be considered close 

enough to the proposed development to potentially inform the baseline. This includes two roadside sites 

and one industrial site; there are no urban background monitors in RBG. Pollutants monitored include NO2, 

PM10 and PM2.5. The details of these sites and the three most recent years of ratified data are presented in 

Table 4.3, Table 4.4 and Table 4.5.  

Table 4.3: Continuous Monitoring Data from the Millennium Village (Industrial) site located at 540169, 178999 

Year Annual Mean Concentration (µg/m3) 

NO2 NOx PM10 PM2.5 

2009 36 72 20 15 

2010 36 68 22 16 

2011 33 65 25 19 

Source: LAQN 

Table 4.4: Continuous Monitoring Data from the Woolwich Flyover (Roadside) site located at 540200, 178367 

Year Annual Mean Concentration (µg/m3) 

NO2 NOx PM10 PM2.5 

2009 82 256 37 19 

2010 73 220 33 16 

2011 67 212 35 17 

Source: LAQN 

Table 4.5: Continuous Monitoring Data from the Trafalgar Road (Roadside) site located at 538960, 177954 

Year Annual Mean Concentration (µg/m3) 

NO2 NOx PM10 

2009 48 93 21 

2010 47 96 22 

2011 42 78 23 

Source: LAQN 
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4.2.2.2 Non Automatic Monitors 

Diffusion tubes are located at 43 sites across the borough to monitor ambient NO2 concentrations. 8 of 

these are located in the vicinity of the proposed tunnel; these diffusion tube locations and their results have 

been presented in Table 4.2.  

Table 4.6: RBG NO2 Diffusion Tube Monitoring Results 

Code Site Type X Y 
Annual Mean NO2 (µg/m3) 

2009 2010 2011 

GW27 Charlton Village RS 541645 177874 52 57 49 

GW29 Woolwich Rd Charlton RS 541167 178512 71 67 51 

GW35 Woolwich Rd Greenwich RS 539527 178281 74 56 61 

GW36 Boord St RS 539320 179234 54 43 58 

GW50 Woolwich Flyover RS 540203 178367 75 71 64 

GW50 Woolwich Flyover RS 540203 178367 75 68 63 

GW50 Woolwich Flyover RS 540203 178367 75 74 60 

GW51 Bugsbys Way RS 539638 179024 51 49 44 

GW57 Trafalgar Road Greenwich RS 538968 177955 44 47 44 

GW57 Trafalgar Road Greenwich RS 538968 177955 44 46 41 

GW57 Trafalgar Road Greenwich RS 538968 177955 44 46 43 

GW61 Millennium Village RS 540175 179000 No data available 

Source: Direct Liaison with RGB’s Air Quality Officer 

Note: Bias adjusted using London wide factors for 2010 and 2011, 2011 data capture >90% 

 RS: Roadside 

 

 

 

 

 

 

 

Figure 4.2: Locations of Automatic and Non-Automatic Monitors relevant to the proposed development 
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4.3 Defra AIR 

Defra provides estimates of pollution concentrations for NOX, NO2, PM10 and PM2.5 across the UK for each 

1 kilometre grid square for every year from 2010 to 2030, based on 2010 derived background maps.  The 

maps include a breakdown of background concentrations by emission source, including road and industrial 

sources calibrated against 2010 UK monitoring data.  Six grid squares were identified that cover potential 

receptors included within this assessment (see Section 3.7).  Annual mean concentrations of NOX, NO2 

and PM10 (the pollutants of concern) have been presented in Table 4.7 for the year 2011 to enable 

comparison with the monitoring data presented in the preceding sections. 

2010 is considered to be a high pollution year due to the meteorological conditions that prevailed and as a 

result, the 2010 Defra background maps are generally considered to predict higher than average 

concentrations.  This is acknowledged by Defra who have carried out analysis across the UK Automatic 

Urban and Rural Network (AURN) monitoring network and concluded that on average NOX concentrations 

are 15% higher and NO2 estimated to be 10% higher than other recent years.  Defra highlight that if 

required, removal of the 2010 high pollution year can be carried out for assessments using their ‘NO2 

Background Sector Tool’ [Ref 18]. This accounts for the higher than average 2010 concentrations by 

scaling the maps. However, monitoring data presented in the above sections indicates that for these sites, 

2010 concentrations were not significantly higher than other years. Therefore, in order to ensure the 
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assessment is conservative (i.e. representing worst case conditions), this adjustment has not been applied 

to the predicted NOx and NO2 concentrations in Table 4.7.   

Table 4.7: Defra Annual Mean Background Concentrations (µg/m
3
) for the year 2011 

Grid Square NOx NO2 PM10 

X Y (µg/m3) (µg/m3) (µg/m3) 

539500 180500 40.6 77.4 22.6 

540500 180500 35.6 62.8 20.3 

539500 181500 42.7 79.0 23.0 

539500 179500 36.9 66.4 21.8 

539500 178500 36.4 65.4 21.6 

540500 178500 36.5 65.8 21.8 

Source: Defra Air Website  
(a)

 From 2001 

4.4 Summary 

The baseline air quality review has shown that annual mean NO2 concentrations at roadside sites typically 

exceed the annual mean air quality objective. Concentrations at urban background sites tend to be close 

to, but just under, the annual mean NO2 objective. PM10 concentrations at all monitored sites are below the 

relevant objectives.  

As discussed in Section 3.4.4, pollution that is not explicitly included in the model is accounted for by 

adding modelled contributions to pollutant concentrations to the appropriate ‘background’ levels. Data for 

this purpose was taken from the Wren Close urban background monitoring site in LBN as this is considered 

the most representative of the background (ambient) air quality in the vicinity of the project. 
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5.1 Overview  

The following sections provide a brief summary of the modelling results. For further information, see the 

results tables in Appendix B. 

5.2 Option 1: Pollutants Emitted from Vent Station Stack 

A stack height of 16m is recommended, as the results of this modelling showed there was minimal 

improvement in concentrations at sensitive receptors with increasing stack height above this. The height of 

the stacks is essentially constrained by the height of the ventilation station structures, which are 16m high. 

The stacks therefore need to just protrude slightly from the roof of these structures. 

A stack height of 16m does not lead to any exceedences of the applicable air quality standards for NO2 or 

PM10. Only one receptor, the Watersports Centre, was predicted to have a ‘slight adverse’ impact for NO2. 

All other receptors had negligible impacts. 

5.3 Option 2: Pollutants Emitted from Tunnel Portals  

5.3.1 Line Source Method 

The results of the line source portal modelling method showed there were no predicted exceedences at any 

of the modelled receptors. However, four receptors were predicted to have ‘slight adverse’ impacts from 

NO2. Other receptors had ‘negligible’ impacts. All receptors had negligible impacts for PM10.  

5.3.2 Volume Source Method 

The portal volume source modelling showed a predicted exceedence of the annual mean NO2 objective at 

one receptor with relevant exposure. No exceedences of the short term NO2, annual mean PM10 or 24 hour 

PM10 objectives were predicted using this method. Seven receptors were predicted to have a ‘slight 

adverse’ impact for NO2 and one was ‘moderate adverse’. All other receptors had negligible impacts for 

NO2 and all receptors had negligible impacts for PM10. 

 

5. Model Results 
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Model results indicate that the impact on air quality at sensitive receptors would be worse if tunnel 

emissions were dispersed through portals rather than ventilation stacks, as the incidence of ‘slight adverse’ 

impacts from NO2 was shown to increase. 

Although the contributions of tunnel emissions (either through stacks or portals) to overall ambient 

concentrations are small compared to the background there are a number of reasons why a stack is the 

preferred option: 

 Background concentrations are high and both tunnel portals are situated in Air Quality Management 

Areas (AQMAs) designated for poor air quality; 

 There are many different methods for modelling tunnel portals and the sensitivity tests undertaken as 

part of this assessment produced varied results. Some of the methods showed modelled concentrations 

exceeding air quality objectives and others did not. Therefore, based on these results alone, it is not 

possible to say with a high level of confidence whether portal emissions are likely to cause exceedences 

of air quality objectives or not; and 

 Road traffic on surrounding roads has not been included in the models; actual impacts of the ‘scheme’ 

as a whole are therefore expected to be higher than those modelled. This suggests there would be an 

even greater chance of portal emissions causing exceedences of air quality objectives.  

A stack height determination showed that stacks need only be as high as the ventilation station structures, 

which have a height of 16m above ground level. Increases in stack height above 16m were shown to have 

a negligible effect on decreasing pollutant concentrations. 

6. Conclusion 
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Appendix A. Emissions data provided by 
Mott Tunnels Roads model 
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Figure A.1: Shaft flowrate and total pollutant emissions from stack 

 

Source: Tunnel Ventilation Design Team using Mott Tunnel Roads model 

Purpose:
Calculate emissions in g/s from the ventilation stacks. Shaft flowrate iterated to achieve reverse flow greater than 0.45m/s achieved at portals so all emissions from stack. 

Background pollution level is for 2011 (MM Air Quality & Carbon Team source attached).

A B C D E F G H I J K L M N

Time Direction Pollutant

Tunnel 

Airspeed at 

Portal

Shaft 

Flowrate

Background 

pollution

Emitted 

pollution from 

stack due to 

vehicles

Emitted 

pollution from 

stack due to 

background 

pollution

Total emitted 
pollution from 

stack

Source → Roads Roads PIARC PIARC Roads Roads = F * H or G * I Appendix 2 = E * J / 106 = K * J / 106 = L + M

Units → m/s m3/s g/m3 g/m2
ppm x10-3m-1 ug/m3 ug/m3

g/s g/s g/s
CO -0.86 400 1200 0.21855877 262.3 301.0792025 0.105 0.120 0.225
NOx -0.86 400 1900 0.16310976 309.9 170.66 0.124 0.068 0.192
PM -0.86 400 0.213 0.26191562 0.26191562 55.7 29.23 0.022 0.012 0.034
CO 0.48 350 1200 0.25797859 309.6 301.0792025 0.108 0.105 0.214
NOx 0.48 350 1900 0.15452497 293.6 170.66 0.103 0.060 0.162
PM 0.48 350 0.213 0.32043648 0.32043648 68.2 29.23 0.024 0.010 0.034
CO -0.88 400 1200 0.18954118 227.4 301.0792025 0.091 0.120 0.211
NOx -0.88 400 1900 0.15594047 296.3 170.66 0.118 0.068 0.187
PM -0.88 400 0.213 0.23506224 0.23506224 50.0 29.23 0.020 0.012 0.032
CO 0.51 400 1200 0.17024213 204.3 301.0792025 0.082 0.120 0.202
NOx 0.51 400 1900 0.14114678 268.2 170.66 0.107 0.068 0.176
PM 0.51 400 0.213 0.28222951 0.28222951 60.0 29.23 0.024 0.012 0.036
CO -0.57 250 1200 0.18314555 219.8 301.0792025 0.055 0.075 0.130
NOx -0.57 250 1900 0.09128657 173.4 170.66 0.043 0.043 0.086
PM -0.57 250 0.213 0.17861168 0.17861168 38.0 29.23 0.010 0.007 0.017
CO 0.49 350 1200 0.25841412 310.1 301.0792025 0.109 0.105 0.214
NOx 0.49 350 1900 0.15322381 291.1 170.66 0.102 0.060 0.162
PM 0.49 350 0.213 0.31765428 0.31765428 67.6 29.23 0.024 0.010 0.034

Key

green output from MM Roads Results are for free flowing 50km/h traffic in both directions.

blue calculated

black given data & inputs

Northbound
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Figure A.2: Tunnel flowrate and total pollutant emissions from portal 

Purpose:
Calculate emissions in g/s from the portals. No ventilation shafts so all emissions are from portals.

Background pollution level is for 2011 (MM Air Quality & Carbon Team source attached).

A B C D E F G H I J K L M N

Time Direction Pollutant

Tunnel 

Airspeed at 

Exit Portal

Tunnel 

Flowrate

Background 

pollution

Emitted 

pollution from 

portal due to 

vehicles

Emitted 

pollution from 

portal due to 

background 

pollution

Total emitted 
pollution from 

portal

Source → Roads Roads PIARC PIARC Roads Roads = F * H or G * I Appendix 2 = E * J / 106 = E * K / 106 = L + M

Units → m/s m3/s g/m3 g/m2
ppm x10-3m-1 ug/m3 ug/m3

g/s g/s g/s
CO 3.241 297.56 1200 0.29368049 352.4 301.0792025 0.105 0.090 0.194
NOx 3.241 297.56 1900 0.21917348 416.4 170.6559611 0.124 0.051 0.175
PM 3.241 297.56 0.213 0.35193777 0.35193777 74.9 29.23252371 0.022 0.009 0.031
CO -2.815 281.26 1200 0.32028559 384.3 301.0792025 0.108 0.085 0.193
NOx -2.815 281.26 1900 0.19185422 364.5 170.6559611 0.103 0.048 0.151
PM -2.815 281.26 0.213 0.39791954 0.39791954 84.7 29.23252371 0.024 0.008 0.032
CO 3.244 297.81 1200 0.25483522 305.8 301.0792025 0.091 0.090 0.181
NOx 3.244 297.81 1900 0.20965566 398.3 170.6559611 0.119 0.051 0.169
PM 3.244 297.81 0.213 0.31605962 0.31605962 67.2 29.23252371 0.020 0.009 0.029
CO -3.265 326.19 1200 0.20834917 250.0 301.0792025 0.082 0.098 0.180
NOx -3.265 326.19 1900 0.17271236 328.2 170.6559611 0.107 0.056 0.163
PM -3.265 326.19 0.213 0.34553573 0.34553573 73.5 29.23252371 0.024 0.010 0.034
CO 1.985 182.23 1200 0.25117722 301.4 301.0792025 0.055 0.055 0.110
NOx 1.985 182.23 1900 0.12519969 237.9 170.6559611 0.043 0.031 0.074
PM 1.985 182.23 0.213 0.24495177 0.24495177 52.1 29.23252371 0.009 0.005 0.015
CO -2.796 279.35 1200 0.32302168 387.6 301.0792025 0.108 0.084 0.192
NOx -2.796 279.35 1900 0.19154133 363.9 170.6559611 0.102 0.048 0.149
PM -2.796 279.35 0.213 0.39716193 0.39716193 84.5 29.23252371 0.024 0.008 0.032

Key

green output from MM Roads Results are for free flowing 50km/h traffic in both directions.

blue calculated

black given data & inputs

Pollutant Density In tunnel end pollution level due to vehicles
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Source: Tunnel Ventilation Design Team using Mott Tunnel Roads model 
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B.1. Option 1: Pollutants Emitted from Vent Station Stack 

Table B.1: Annual mean NO2 concentrations (µg/m
3
) (including background (BG))  at sensitive receptors for the range of modelled stack heights 

  Receptor Location   Annual Mean NO2 concentration (including background) at Stack Height (m)... 

 Receptor name X(m) Y(m) Z(m) 16 17 18 19 20 21 22 23 24 25 

Annandale School 539696 179100 2 38.63 38.63 38.63 38.63 38.63 38.63 38.63 38.63 38.63 38.63 

A2203/Salutation Rd 539567 178799 2 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 

Tunnel Ave 1 539512 178920 2 38.63 38.63 38.63 38.63 38.62 38.62 38.62 38.62 38.62 38.62 

Tunnel Ave 2 539539 178865 1 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 

Davern Road 1 539594 178632 2 38.62 38.62 38.62 38.62 38.62 38.61 38.61 38.61 38.61 38.61 

Davern Road 2 539618 178631 2 38.62 38.62 38.62 38.62 38.62 38.61 38.61 38.61 38.61 38.61 

Cinema 539826 178753 5 38.62 38.62 38.62 38.61 38.61 38.61 38.61 38.61 38.61 38.61 

Sainsburys 540085 178635 1 38.61 38.61 38.61 38.61 38.61 38.61 38.61 38.61 38.61 38.61 

Ecology Park 539948 179196 5 38.63 38.63 38.63 38.63 38.63 38.63 38.62 38.62 38.62 38.62 

Dome 539226 179990 10 38.67 38.67 38.66 38.66 38.66 38.66 38.66 38.66 38.66 38.66 

Faraday School 539519 180744 4 38.65 38.64 38.64 38.64 38.64 38.64 38.64 38.64 38.64 38.64 

Halsville School 540067 181236 1 38.64 38.64 38.64 38.64 38.64 38.64 38.64 38.64 38.64 38.64 

St Lukes School 539830 181272 2 38.63 38.63 38.63 38.62 38.62 38.62 38.62 38.62 38.62 38.62 

Keir Hardie Rec 539868 181067 1 38.64 38.64 38.64 38.64 38.64 38.64 38.64 38.64 38.64 38.63 

Holiday Inn North 539690 181113 2 38.63 38.63 38.63 38.63 38.63 38.63 38.63 38.62 38.62 38.62 

Silvertown Way Flats 540089 180444 4 38.73 38.72 38.72 38.71 38.71 38.7 38.7 38.7 38.69 38.69 

Victoria Dock Road 2 539834 180872 3 38.66 38.66 38.66 38.66 38.65 38.65 38.65 38.65 38.65 38.65 

Victoria Dock Road 1 539910 180842 2 38.68 38.68 38.68 38.67 38.67 38.67 38.67 38.67 38.66 38.66 

Watersports Centre 540004 180628 2 39.11 39.08 39.12 39.02 38.99 38.97 38.94 38.91 38.88 38.86 

Seagull Lane Flats 540105 180743 3 38.84 38.83 38.85 38.82 38.81 38.80 38.80 38.79 38.78 38.78 

Appendix B. Model Results – Annual Mean NO2 Data Tables 
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  Receptor Location   Annual Mean NO2 concentration (including background) at Stack Height (m)... 

Victoria Dock Road 3 539884 180848 3 38.67 38.67 38.67 38.67 38.66 38.66 38.66 38.66 38.66 38.65 

Soccerdome 539486 179676 3 38.75 38.75 38.75 38.75 38.74 38.74 38.74 38.74 38.73 38.73 

JH Way Flat GF Balc 539727 179163 3 38.63 38.63 38.63 38.63 38.63 38.63 38.63 38.63 38.63 38.63 

Health Centre 1 539760 179049 2 38.63 38.63 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 

Health Centre 2 539776 178987 1 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 

Holiday Inn South 539615 178963 2 38.63 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 38.62 

Table B.2: Annual mean NO2 impacts (µg/m
3
) with a stack height of 16m 

Receptor Name BG Only Stack + BG Concentration Change Magnitude of Change Comparison with AQO Significance of Change 

Annandale School 38.6 38.63 0.032 Imperceptible Just Below Negligible 

A2203/Salutation Rd 38.6 38.62 0.022 Imperceptible Just Below Negligible 

Tunnel Ave 1 38.6 38.63 0.032 Imperceptible Just Below Negligible 

Tunnel Ave 2 38.6 38.62 0.022 Imperceptible Just Below Negligible 

Davern Road 1 38.6 38.62 0.022 Imperceptible Just Below Negligible 

Davern Road 2 38.6 38.62 0.022 Imperceptible Just Below Negligible 

Cinema 38.6 38.62 0.022 Imperceptible Just Below Negligible 

Sainsburys 38.6 38.61 0.012 Imperceptible Just Below Negligible 

Ecology Park 38.6 38.63 0.032 Imperceptible Just Below Negligible 

Dome 38.6 38.67 0.072 Imperceptible Just Below Negligible 

Faraday School 38.6 38.65 0.052 Imperceptible Just Below Negligible 

Halsville School 38.6 38.64 0.042 Imperceptible Just Below Negligible 

St Lukes School 38.6 38.63 0.032 Imperceptible Just Below Negligible 

Keir Hardie Rec 38.6 38.64 0.042 Imperceptible Just Below Negligible 

Holiday Inn North 38.6 38.63 0.032 Imperceptible Just Below Negligible 

Silvertown Way Flats 38.6 38.73 0.132 Imperceptible Just Below Negligible 

Victoria Dock Road 2 38.6 38.66 0.062 Imperceptible Just Below Negligible 

Victoria Dock Road 1 38.6 38.68 0.082 Imperceptible Just Below Negligible 

Watersports Centre 38.6 39.11 0.512 Small Just Below Slight Adverse 

Seagull Lane Flats 38.6 38.84 0.242 Imperceptible Just Below Negligible 
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Receptor Name BG Only Stack + BG Concentration Change Magnitude of Change Comparison with AQO Significance of Change 

Victoria Dock Road 3 38.6 38.67 0.072 Imperceptible Just Below Negligible 

Soccerdome 38.6 38.75 0.152 Imperceptible Just Below Negligible 

JH Way Flat GF Balc 38.6 38.63 0.032 Imperceptible Just Below Negligible 

Health Centre 1 38.6 38.63 0.032 Imperceptible Just Below Negligible 

Health Centre 2 38.6 38.62 0.022 Imperceptible Just Below Negligible 

Holiday Inn South 38.6 38.63 0.032 Imperceptible Just Below Negligible 

B.2. Option 2: Pollutants Emitted from Tunnel Portals - Line Source Method 

Table B.3: Annual mean NO2 impacts (µg/m
3
) with portal emissions modelled as a line source 

Receptor Name BG Only Portals + BG Concentration Change Magnitude of Change Comparison with AQO Significance of Change 

Annandale School     38.6 38.7 0.1 Imperceptible Just Below Negligible 

A2203/Salutation Rd  38.6 38.7 0.1 Imperceptible Just Below Negligible 

Tunnel Ave 1         38.6 38.7 0.1 Imperceptible Just Below Negligible 

Tunnel Ave 2         38.6 38.7 0.1 Imperceptible Just Below Negligible 

Davern Road 1        38.6 38.6 0.0 Imperceptible Just Below Negligible 

Davern Road 2        38.6 38.6 0.0 Imperceptible Just Below Negligible 

Cinema               38.6 38.6 0.0 Imperceptible Just Below Negligible 

Sainsburys           38.6 38.6 0.0 Imperceptible Just Below Negligible 

Ecology Park         38.6 38.7 0.1 Imperceptible Just Below Negligible 

Dome                 38.6 38.7 0.1 Imperceptible Just Below Negligible 

Faraday School       38.6 38.8 0.2 Imperceptible Just Below Negligible 

Halsville School     38.6 38.7 0.1 Imperceptible Just Below Negligible 

St Lukes School      38.6 38.7 0.1 Imperceptible Just Below Negligible 

Keir Hardie Rec      38.6 38.7 0.1 Imperceptible Just Below Negligible 

Holiday Inn North    38.6 38.7 0.1 Imperceptible Just Below Negligible 

Silvertown Way Flats 38.6 38.9 0.3 Imperceptible Just Below Negligible 

Victoria Dock Road 2 38.6 38.9 0.3 Imperceptible Just Below Negligible 

Victoria Dock Road 1 38.6 39.1 0.5 Small Just Below Slight Adverse 

Watersports Centre   38.6 39.7 1.1 Small Just Below Slight Adverse 
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Silvertown Tunnel Crossing 
  

Receptor Name BG Only Portals + BG Concentration Change Magnitude of Change Comparison with AQO Significance of Change 

Seagull Lane Flats   38.6 39.0 0.4 Small Just Below Slight Adverse 

Victoria Dock Road 3 38.6 39.0 0.4 Small Just Below Slight Adverse 

Soccerdome           38.6 38.9 0.3 Imperceptible Just Below Negligible 

JH Way Flat GF Balc  38.6 38.7 0.1 Imperceptible Just Below Negligible 

Health Centre 1      38.6 38.7 0.1 Imperceptible Just Below Negligible 

Health Centre 2      38.6 38.7 0.1 Imperceptible Just Below Negligible 

Holiday Inn South    38.6 38.7 0.1 Imperceptible Just Below Negligible 

B.3. Option 2: Pollutants Emitted from Tunnel Portals - Volume Source Method 

Table B.4: Annual mean NO2 impacts (µg/m
3
) with portal emissions modelled as a volume source 

Receptor Name BG Only Portals + BG Concentration Change Magnitude of Change Comparison with AQO Significance of Change 

Annandale School     38.6 38.9 0.3 Imperceptible Just Below Negligible 

A2203/Salutation Rd  38.6 38.8 0.2 Imperceptible Just Below Negligible 

Tunnel Ave 1         38.6 38.9 0.3 Imperceptible Just Below Negligible 

Tunnel Ave 2         38.6 38.9 0.3 Imperceptible Just Below Negligible 

Davern Road 1        38.6 38.8 0.2 Imperceptible Just Below Negligible 

Davern Road 2        38.6 38.8 0.2 Imperceptible Just Below Negligible 

Cinema               38.6 38.7 0.1 Imperceptible Just Below Negligible 

Sainsburys           38.6 38.7 0.1 Imperceptible Just Below Negligible 

Ecology Park         38.6 38.8 0.2 Imperceptible Just Below Negligible 

Dome                 38.6 38.9 0.3 Imperceptible Just Below Negligible 

Faraday School       38.6 39.1 0.5 Small Just Below Slight Adverse 

Halsville School     38.6 38.9 0.3 Imperceptible Just Below Negligible 

St Lukes School      38.6 38.8 0.2 Imperceptible Just Below Negligible 

Keir Hardie Rec      38.6 38.9 0.3 Imperceptible Just Below Negligible 

Holiday Inn North    38.6 38.8 0.2 Imperceptible Just Below Negligible 

Silvertown Way Flats 38.6 39.3 0.7 Small Just Below Slight Adverse 

Victoria Dock Road 2 38.6 39.4 0.8 Small Just Below Slight Adverse 

Victoria Dock Road 1 38.6 40.0 1.4 Small Above Standard Slight Adverse 
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Silvertown Tunnel Crossing 
  

Receptor Name BG Only Portals + BG Concentration Change Magnitude of Change Comparison with AQO Significance of Change 

Watersports Centre   38.6 40.9 2.3 Medium Above Standard Moderate Adverse 

Seagull Lane Flats   38.6 39.7 1.1 Small Just Below Slight Adverse 

Victoria Dock Road 3 38.6 39.8 1.2 Small Just Below Slight Adverse 

Soccerdome           38.6 39.6 1.0 Small Just Below Slight Adverse 

JH Way Flat GF Balc  38.6 38.9 0.3 Imperceptible Just Below Negligible 

Health Centre 1      38.6 38.9 0.3 Imperceptible Just Below Negligible 

Health Centre 2      38.6 38.8 0.2 Imperceptible Just Below Negligible 

Holiday Inn South    38.6 38.9 0.3 Imperceptible Just Below Negligible 
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A new tunnel under the River Thames is proposed in East London, between 

Silvertown and North Greenwich. An analysis of the proposed Silvertown tunnel 

was performed to determine the ventilation requirements during normal, 

congested and incident operations.  

External and internal pollution limits determined the necessary capacity for normal 

tunnel operations. The critical velocity determined the in-tunnel jet fan requirement 

for a fire scenario. 

A one dimensional bulk flow analysis was used to assess the effect of the 

ventilation system. Normal and congested traffic operations were simulated in 

Mott MacDonald’s Roads program. Fire scenarios were simulated in Mott 

MacDonald’s Hotflow program. 

Simulations for normal operations showed that an extraction rate of 400 m3/s 

would be required to prevent any pollution emission from the portals. The tunnel 

was also modelled without an extraction system and pollution emissions from the 

portals were determined. 

Congested operations simulations showed that the ventilation stacks alone could 

not maintain safe in tunnel pollution levels in all scenarios. Operation of jet fans 

was able to reduce in tunnel limits to significantly below safe recommended levels. 

Fire simulations found that twenty installed jet fans per bore providing 1356 N 

thrust each were needed to control the movement of smoke from a design fire size 

of 100 MW.  
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1-D 

A.M. 

One dimensional 

Ante meridiem 

CO Carbon monoxide 

CP Cross passage 

DEFRA Department for Environment, Food & Rural Affairs 

EE Emergency Exit 

HGV Heavy goods vehicle 

LDV Light duty vehicle 

NO Nitrogen oxide 

NO2 Nitrogen dioxide 

NOx Nitrogen oxides 

PC Private Car 

PIARC World Road Association 

PM 

P.M. 

Particulate matter 

Post meridiem 

  

  

1 Abbreviations 
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2.1 Background 

In 2012 Mott MacDonald undertook tunnel engineering design for the Silvertown tunnel crossing study. 

This study considered both bored and immersed tube tunnel options. 

In February 2013 Mott MacDonald was commissioned to further develop the engineering design of the 

bored tunnel option for the proposed Silvertown Tunnel. Part of the scope of this work was the 

development of the mechanical and electrical design, including the tunnel ventilation systems. This report 

presents the tunnel ventilation analysis undertaken to size the ventilation equipment. 

This report will form an appendix to the Silvertown Tunnel - Further development of Tunnel Engineering for 

Bored Tunnel Solution, hereafter referred to as the main report. [1] 

2.2 Purpose 

The purpose of this study was to size the capacity of the ventilation system for normal, congested and 

incident operations.  

Predictions of pollution emissions from the tunnel were also required as part of the air quality modelling 

study (appendix D.7 of the main report). The environmental impact results from this study were used in 

conjunction with the ventilation modelling analysis to size the tunnel ventilation requirements for normal 

operations. 

Predictions of in-tunnel pollution levels were used to ensure that the tunnel ventilation system was able to 

keep pollution levels below the minimum levels required for tunnel users’ safety.  

Smoke control simulations were required to determine the necessary jet fan size and locations to provide 

tenable conditions upstream of a fire. 

2.3 Scope 

This study covered the 1-D modelling of the tunnel for in tunnel pollution levels. It covered two different 

ventilation options. It did not cover external pollution dispersion, or the determination of the ventilation 

stack height, both of which are modelled as part of the air quality modelling study [2].  

The smoke control modelling was performed with a 100MW fire only. This was the design fire size 

proposed for the Silvertown tunnel in the fire life safety section of the main report. 

This study determined ventilation capacity (e.g. air flow rates) only. Plant room space proofing and fan 

selection will be undertaken as part of the design in the main report. 
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3.1 Tunnel Geometry 

The Silvertown tunnel will be a two lane twin bore tunnel under the River Thames between North 

Greenwich on the South side and Silvertown on the North side. The Southern end of the tunnel will consist 

of approximately 200m of cut and cover tunnel. A central bored section 1km in length will extend under the 

river. The Northern end will be a further 200m of cut and cover section. The two bores will be connected by 

cross passages for emergency use. These will normally be shut and only opened for evacuation in the 

event of a fire. 

The vertical alignment of the Silvertown tunnel is shown in figure 3.1. 

Figure 3.1: Vertical Alignment of the Silvertown Tunnel 

 

Source: Appendix A of the main report [1] 

The section types are described below in table 3.1. The cross section areas of the cut and cover will vary 

along the tunnel. All values were calculated from the drawings contained in appendix A of the main report. 

Table 3.1: Tunnel section types 

Location Mean length Mean area Mean perimeter Friction factor 
Gradient 

(northbound) 

 
m m2 m - % 

Greenwich cut & cover 
100 99.9 45.4 0.0065 -1.000 

115 99.9 45.4 0.0065 -2.600 

Bored section 

465 64.1 31.5 0.0062 -2.600 

200 64.1 31.5 0.0062 -1.848 

360 64.1 31.5 0.0062 4.000 

Silvertown cut & cover 170 91.8 41.4 0.0067 4.000 

3 System description 

South Portal                                                                                                                      North Portal 
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3.2 Ventilation system 

3.2.1 Option 1: Ventilation stacks 

An extraction system consisting of extract fans located in a ventilation stack would be located close to the 

exit portals. The system would provide sufficient flow to ensure inflow at the exit portals, so that all 

pollutants would be emitted to atmosphere from the ventilation stacks and not the portals.  

3.2.2 Option 2: No ventilation stacks 

The second option would involve no extraction system at the portals. In free flowing traffic pollutants would 

be emitted from the exit portals to atmosphere by the flow induced by the piston effect of free flowing 

traffic. 

3.2.3 Jet fans 

Both options would contain jet fans for longitudinal ventilation. These would be used to control smoke 

during a fire scenario, in order to provide tenable conditions upstream of a fire. They would also operate 

during congested traffic to reduce pollution levels in the tunnel. 
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4.1 Tunnel Ventilation Analysis 

The analysis used Mott MacDonald’s in-house software to simulate performance of the ventilation system 

through a one dimensional (1-D) model of the tunnel. The software components are Roads and Hotflow.  

The Roads program is used to calculate pollution levels throughout a tunnel network. It can calculate the 

air velocities in any 1-D network of tunnels by solving the unsteady compressible equations for 

conservation of mass and momentum. The method of characteristics is used to solve these equations 

through time. Traffic is added to this 1-D model as sources of momentum within the tunnel network. 

Pollution levels are calculated based on emission rates per vehicle at each time step. The aerodynamic 

part of the Roads program is identical to the rail tunnel program within Mott MacDonald’s in-house tunnel 

software which has been extensively validated over the last thirty years. 

The Hotflow software is used to calculate the effect of a fire on air and heat flow through a tunnel network 

using steady state methods to calculate air flows. Hotflow calculates transient heat conduction in the lining 

near the tunnel wall, and transient distribution of heat and combustion products in the air passing through 

the tunnels. 

A model of the tunnel was created in the Roads software using the latest available drawings as detailed in 

the main report appendix A. The model included the Northbound and Southbound bores, extract flows at 

proposed stack locations and tunnel jet fans. Traffic flows were added to the model according to predicted 

traffic flow rates and predicted pollution standards for 2026. The World Road Association’s (PIARC) 2012 

data for emission standards from vehicles in tunnels was used to calculate each vehicle’s emissions. [3] 

A series of cases was set up to simulate traffic flows under normal operation. The Roads software was 

used to calculate the carbon monoxide, nitrogen oxides and particulate matter emissions from the vehicles. 

Cases both with and without forced extraction were modelled. In extraction cases the model was iterated to 

obtain a minimum inflow in excess of 0.5 m/s. The results were used to calculate the necessary flow rate to 

prevent emissions from the portals. The height of the stack will be determined by the air quality modelling 

analysis and has no effect on the ventilation modelling. 

The Roads model was modified for use by the Hotflow program to simulate fire scenarios. The modified 

model included cross passages between the bores which were opened during a fire. Jet fans were 

modelled along the tunnel at regular intervals. Jet fans induced flow in the direction of traffic movement. 

A series of cases was set up with a 100 MW fire located at different points along the tunnel. The number of 

jet fans and their thrust were iterated to ensure that the critical velocity was exceeded at all fire locations. 

The results gave the requirements and spacing of the jet fans necessary to achieve satisfactory smoke 

control for the design fire size. 

The jet fan arrangement determined from the Hotflow model was then simulated in the Roads model during 

congested operation. The piston effect is reduced or non-existent when traffic is stationary. Therefore fans 

are required to force air through the tunnel towards the exit portal. The different cases were used to 

4 Methodology 
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simulate the effect of the jet fans on reducing in tunnel pollution levels to confirm that pollution levels 

remained within accepted limits. 

4.2 Roads model 

The Roads model consists of two bores which are not connected. Each bore contains a ventilation stack to 

represent the extraction system. The Southbound bore is 20m longer than the Northbound bore due to 

tunnel curvature. This arrangement is shown in figure 4.1. 

Figure 4.1: Roads model  

 

 

  

Ventilation stack 
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4.3 Hotflow model 

The Hotflow model consists of two bores of equal length connected by three cross passages and one 

emergency exit. This arrangement is shown in figure 4.2. For modelling purposes the emergency exit in the 

cut and cover section is treated as a cross passage. The average length of the tunnel bores in the Roads 

model is used as the length of each bore in the Hotflow model. This is because the Hotflow software 

requires the model to have compatible 3D geometry to take account of gradient. The ventilation stacks 

were closed during fire cases and not modelled. A 15 Pa adverse portal pressure was applied to the 

Silvertown end for Northbound cases and to the North Greenwich end for Southbound cases. 

Figure 4.2: Hotflow model  
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This section describes the performance criteria used to assess the simulations. 

5.1 In-tunnel pollution limits 

In tunnel pollution limits were defined by PIARC [3]. A case was considered unacceptable if any of the 

limits shown in Table 5.1 were exceeded. 

Table 5.1: In tunnel pollution limits 

Traffic situation  Pollutant  

 CO NO2 PM 

 ppm ppm 10-3 m-1 

Free flowing 50 – 100 km/h 70 1 5 

Congested traffic stopped on all lanes 70 1 7 

Threshold values for tunnel closure 200 1 12 

Source: PIARC – Road Tunnels: Vehicle Emissions and Air Demand for Ventilation 2012, Table 3 & 2.5.3 

5.2 Critical velocity 

The jet fans must be able to induce sufficient flow to prevent smoke back layering. This is determined by 

the critical velocity, which is calculated using the Kennedy formula. [4] It was assumed that the blockage 

ratio due to vehicles was very low and therefore the free tunnel area was taken to be the cross section 

area. The critical velocities which must be exceeded at each fire location are given below in table 5.2. 

Table 5.2: Critical velocities for 100 MW fire 

Fire location Critical velocity 

 Northbound Southbound 

 m/s m/s 

North Greenwich cut & cover 3.28 2.98 

Bored tunnel 3.28 3.48 

Silvertown cut & cover 2.98 3.40 

 

5 Performance Criteria 
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6.1 Traffic 

Predictions for traffic flows were made in the Network and Development Forecasting Report. [5] The £1 toll 

option 5b was used as the case with the largest predicted flows, which is shown in table 6.1. Four buses 

per hour were added to the HGV values to account for anticipated bus routes through the tunnel. 

Table 6.1: Predicted number of vehicles per hour 

Type 

Predicted number of vehicles per hour 

AM Inter peak PM 

Northbound Southbound Northbound Southbound Northbound Southbound 

PC 1258 1551 1015 1023 708 1546 

LDV 112 190 81 198 54 202 

HGV 134 63 156 199 9 56 

Total 1504 1804 1252 1420 771 1804 

The vehicle flows were split according to EURO vehicle emissions standard. The predicted vehicle splits in 

2026 were taken from data provided by the Department for Environment, Food and Rural Affairs (DEFRA) 

[6] and are shown in Figure 6.1. Emissions factors for each vehicle type were sourced from PIARC. [3] 

Figure 6.1: Predicted EURO standard split for 2026 

 

Source: DEFRA Emissions Factor Toolkit version 5.2c 
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6 Design input data and assumptions 
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Vehicles were split across two lanes per bore. The number of vehicles of each EURO standard was always 

rounded up to the nearest integer because vehicles must be added to Roads as integers. Therefore slightly 

more vehicles were modelled than predicted in the May 2010 report, as shown in table 6.2. 

Table 6.2: Modelled number of vehicles per hour 

Type 

Modelled number of vehicles per hour 

AM Inter peak PM 

Northbound Southbound Northbound Southbound Northbound Southbound 

PC 1263 1554 1019 1027 712 1550 

LDV 116 194 86 201 59 207 

HGV 134 63 156 199 9 56 

Total 1513 1811 1261 1427 780 1813 

For stationary traffic a maximum vehicle density of 165 vehicles per lane per kilometre was imposed. [3] 

The vehicles types were split according to the proportions for free flowing traffic. 

6.2 Pollution 

Pollution emission rates in the PIARC report are given in grams/second of NOX, which consists of NO and 

NO2. NO by itself is not considered harmful, but NO2 is noxious. Pollution level limits were imposed for NO2 

only. It was assumed for this study that NOX is formed of 25% NO2 and 75% NO. [3] 

Background pollution levels were received from the air quality modelling study. [2] These are shown in 

Table 6.3. 

Table 6.3: Background Pollution levels 

Pollutant Background level 

 ug/m3 ppm 10-3 m-1 

Carbon monoxide 301.1 0.2509 N/A 

Nitrogen oxides 170.7 0.0898 N/A 

Particulate matter 29.2 N/A 0.1374 

Source: Air quality Modelling Technical Appendix [2] 
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A description of the different Roads cases simulated is described in table 7.1. 

Table 7.1: Roads simulation cases 

Case Time Stack Status Traffic speed Jet fans 

     

   km/h  

C11 A.M. peak Open 50 No 

C12 Inter peak Open 50 No 

C13 P.M. peak Open 50 No 

C21 A.M. peak Closed 50 No 

C22 Inter peak Closed 50 No 

C23 P.M. peak Closed 50 No 

C31 A.M. peak Open 0 No 

C41 A.M. peak Open 0 Yes 

C51 A.M. peak Closed 0 Yes 

A description of the different Hotflow cases simulated is described in table 7.2 and shown in figure 7.1. 

Table 7.2: Hotflow simulation cases 

Case Fire location CPs open 

Bore Chainage 

m from South Portal 

N1 Northbound 150 None 

N2 Northbound 870 CP1 & CP2 

N3 Northbound 1316 CP2 & CP3 

S1 Southbound 150 EE1 & CP1 

S2 Southbound 890 CP3 

S3 Southbound 1316 None 

 

7 Design Cases 
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Figure 7.1: Fire cases 
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8.1 External pollution 

The results in this section were primarily for use by the air quality modelling study. [2] The pollution mass 

flow rate and emission velocity are shown in table 8.1 and table 8.2 for option 1 and option 2 respectively. 

Tunnel airspeeds are positive in the direction of traffic flow. 

Table 8.1: Pollution emissions for option 1 

Time Direction Pollutant Portal airspeed Stack flow rate Stack emission 

   m/s m3/s g/s 

A.M. Peak 

Northbound 

CO -0.86 400 0.225 

NOX -0.86 400 0.192 

PM -0.86 400 0.034 

Southbound 

CO -0.48 350 0.214 

NOX -0.48 350 0.162 

PM -0.48 350 0.034 

Inter Peak 

Northbound 

CO -0.88 400 0.212 

NOX -0.88 400 0.187 

PM -0.88 400 0.032 

Southbound 

CO -0.51 400 0.202 

NOX -0.51 400 0.176 

PM -0.51 400 0.036 

P.M. Peak 

Northbound 

CO -0.57 250 0.130 

NOX -0.57 250 0.086 

PM -0.57 250 0.017 

Southbound 

CO -0.49 350 0.214 

NOX -0.49 350 0.162 

PM -0.49 350 0.034 

The results from option 1 show that the portal extraction flow rate should be 400 m
3
/s per bore. A typical 

fan arrangement for each stack to provide this flow would consist of five 2.5m diameter axial fans with a 

flow rate of 100 m
3
/s and a motor rating of 121 kW. [7] One axial fan would be for redundancy. 

  

8 Results 
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Table 8.2: Pollution emissions for option 2 

Time Direction Pollutant Portal airspeed Tunnel flow rate Portal emission 

   m/s m3/s g/s 

A.M. Peak 

Northbound 

CO 3.24 297.56 0.194 

NOX 3.24 297.56 0.175 

PM 3.24 297.56 0.031 

Southbound 

CO 2.82 281.26 0.193 

NOX 2.82 281.26 0.151 

PM 2.82 281.26 0.032 

Inter Peak 

Northbound 

CO 3.24 297.81 0.181 

NOX 3.24 297.81 0.169 

PM 3.24 297.81 0.029 

Southbound 

CO 3.27 326.19 0.180 

NOX 3.27 326.19 0.163 

PM 3.27 326.19 0.034 

P.M. Peak 

Northbound 

CO 1.99 182.23 0.110 

NOX 1.99 182.23 0.074 

PM 1.99 182.23 0.015 

Southbound 

CO 2.78 279.35 0.192 

NOX 2.78 279.35 0.149 

PM 2.78 279.35 0.032 

The results for option 2 show that without the portal extract stack there was a flow out of the tunnel in the 

direction of travel due to the piston effect. Therefore all of the pollution emissions flowed out at the exit 

portals. The mass flow rate of pollutants emitted was very similar in both options 1 and 2. The vehicles 

modelled within the tunnel were unchanged. The difference was due to an increased flow rate of air in 

option 1 due to the ventilation stack. 

8.2 In-tunnel pollution 

8.2.1 50 km/h free flow traffic 

For 50 km/h traffic flow the jet fans did not operate. Two cases were run for each time period; one with 

ventilation stacks and one without. Concentration levels given include background levels. Table 8.3 shows 

the predicted maximum in-tunnel pollutant levels for free flowing traffic with the ventilation stack flow rates 

as shown in table 7.1. 

Table 8.3 shows the predicted maximum in-tunnel pollutant levels for free flowing traffic. 
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Table 8.3: Maximum in tunnel pollutant level for 50km/h free flowing traffic, jet fans off. 

Time Stack NO2 CO PM 

Northbound Southbound Northbound Southbound Northbound Southbound 

ppm ppm ppm ppm x10-3 m-1 x10-3 m-1 

Limit - 1 1 70 70 5 5 

Background - 0.022 0.022 0.251 0.251 0.137 0.137 

A.M. peak Yes 0.074 0.068 0.529 0.558 0.471 0.519 

Inter peak Yes 0.072 0.064 0.492 0.451 0.437 0.470 

P.M. peak Yes 0.052 0.068 0.488 0.560 0.369 0.518 

A.M. peak No 0.077 0.071 0.545 0.572 0.489 0.536 

Inter peak No 0.075 0.066 0.506 0.460 0.453 0.484 

P.M. peak No 0.054 0.070 0.503 0.575 0.383 0.535 

The results for free flowing traffic show that the maximum in tunnel levels were significantly below the 

pollution limits. They also show that the addition of the ventilation stack extraction had very little impact on 

the maximum pollutant level inside the tunnel. The stack flow rates were as shown in table 8.1. 

8.2.2 Congested traffic 

For congested cases traffic was at a standstill. Case C31 used the maximum stack extraction only. Case 

C41 used the maximum stack extraction and jet fans. Case C51 used the maximum number of jet fans 

only and all pollution was emitted at the exit portals. Concentration levels given include background levels. 

Table 8.4: Maximum in tunnel pollution levels for different ventilation scenarios for AM peak congested traffic. 

Case Stack Jet 
fans 

NO2 CO PM 

Northbound Southbound Northbound Southbound Northbound Southbound 

  ppm ppm ppm ppm x10-3 m-1 x10-3 m-1 

Limit - - 1 1 70 70 7 7 

Background - - 0.022 0.022 0.251 0.251 0.137 0.137 

C31 Yes No 1.426 0.902 3.322 3.486 1.195 0.750 

C41 Yes Yes 0.223 0.135 0.690 0.664 0.289 0.216 

C51 No Yes 0.228 0.138 0.702 0.674 0.293 0.218 

The results show that the extract stack alone was unable to keep nitrogen dioxide levels below the limit for 

the Northbound case. The jet fans were able to maintain in tunnel levels significantly below the limits. 

Depending on traffic levels a proportion of the jet fans operating would be able to maintain in tunnel 

pollution levels below the limits. 
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8.3 Fire cases 

Three fire cases were assessed in each bore. The number of fans and their thrust value were iterated until 

the critical velocity was exceeded. The extract stack was not open during incident cases and all flow was 

emitted at the exit portals. Three jet fans were assumed to be inactive for the fire simulations. This was 

because the two closest to the fire could be damaged by the heat and one other was assumed to be 

unavailable due to maintenance. 

It was found that there was a very large fan requirement to exceed the critical velocity in the cut and cover 

sections. This was because the cut and cover sections had a much larger cross sectional area than the 

bored section. Therefore the area of the cut and cover sections were reduced. This was achieved by 

reducing the width of the pavement to the minimum indicated on the drawings. In reality this could be 

achieved through panelling, which would maintain a near constant cross section area of the tunnel. The 

reduced cut and cover section area was 72.5 m
2
. No other changes were made to the model. 

The reduced area required for fire purposes was not observed to have a significant effect on the bulk 

airflow through the tunnel. The air flow rate was reduced by less than 5%. Therefore the pollution results 

from the Roads simulations remain valid. 

Predicted tunnel air flow rates during incident scenarios (assuming the reduced cut and cover area of 

72.5m
2
) are shown in table 8.5. 

Table 8.5: Predicted tunnel airflows for incident cases 

Bore Chainage 
from South 

Portal 

CPs open Number of 
jet fans 

operating 

Jet fan 
thrust 

Critical 
velocity 

Velocity 
achieved 

Margin 

  

 m  N m/s m/s m/s 

Northbound 150 None 17 1356 3.28 3.64 0.36 

Northbound 870 CP1 & CP2 17 1180 3.28 4.95 1.67 

Northbound 1316 CP3 17 1180 2.98 3.44 0.46 

Southbound 150 EE1 & CP1 17 1180 2.98 3.67 0.69 

Southbound 890 CP3 17 1180 3.48 5.18 1.70 

Southbound 1316 None 17 1356 3.40 3.62 0.22 

In both bores the margin was smallest for a fire in the cut and cover section towards the entrance to the 

tunnel. This was because the fire was located at the top of a long section of tunnel with downhill gradient. 

The worst case fire scenario suggests that twenty fans with a 1356 N thrust rating will be required per bore. 

A typical fan providing this thrust would be a 1.12m diameter fan with a 33.9 m/s outlet velocity and a 44.4 

kW motor rating. [8] 
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Normal operations for ventilation option 1 required an extract rate of 400 m
3
/s per bore at the exit portals to 

prevent pollutants being released from the portals. A typical fan arrangement for each stack to provide this 

flow would consist of five 2.5m diameter uni-directional axial fans each with a flow rate of 100 m
3
/s and 

estimated motor rating of 121 kW. One fan would be for redundancy. 

Fire simulations found that twenty installed jet fans per bore with a 1356 N thrust rating each were required 

to exceed critical velocity. Three fans were assumed to be out of operation. A typical fan providing this 

thrust would be a 1.12m diameter fan with a 33.9 m/s outlet velocity and a 44.4 kW motor rating. 

During normal operations no pollution limits were exceeded in the tunnel for either option 1 or 2. During 

congested operations the portal extract system was not sufficient to maintain in tunnel pollution below 

recommended levels. The number of installed jet fans defined above was found to be more than sufficient 

to keep in tunnel limits at safe levels. 

 

 

9 Conclusions 
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Mr R Oza 
Mott MacDonald 
8-10 Sydenham Road 
Croydon 
Surrey 
CR0 2EE 
 
 
9th May 2013 
Our Ref: 401303379/QID170715 
 
Dear Mr Oza 
 
Site Address: (PTSA) Off Dock Road, 
 
Thank you for your recent enquiry regarding the above premises. 
of London Power Networks PLC the licensed distributor of electricity for the above address 
trading as UK Power Networks.    
 
I am pleased to be able to provide you with a budget estimate for the work
4.5MVA 11kV connection. 
It is important to note that this budget estimate is intended as a guide only. It may have been 
prepared without carrying out a site visit or system studies. No enquiry
the availability of consents or the existence of any ground conditions that may affect the works. 
It is not an offer to provide the connection and nor does it reserve any capacity on UK Power 
Networks’ electricity distribution system.
 
1. Budget estimate 
 
The budget estimate for this work is:
£2,000,000.00 (exclusive of VAT) if the Point Of Connection (POC) is at our 
Primary Substation at Camel Road London. E16 2DD
 
2. Budget estimate assumptions
 
This budget estimate is based on the following assumptions:

• The most appropriate Point of Connection (POC) is as described above. 

• A viable cable or overhead line route exists along the route we have assumed between 
the Point of Connection (POC) and your site. 

• In cases where the Point of Connection (POC) is to be at High Voltage, that a 
substation can be located on your premises at or close to the position we have
assumed. 

• Where electric lines are to be installed in private land UK Power Networks will require 
an easement in perpetuity for its electric lines and in the case of electrical plant the 
freehold interest in the substation site, on UK Power Networks terms, without charge 
and before any work commences.

• You will carry out, at no charge to UK Power Networks, all the civil wo
boundary, including substation bases, substation buildings where applicable and the 
excavation/reinstatement of cable trenches.

Registered Office:                               Company: 
Newington House                                UK Power Networks
237 Southwark Bridge Road            (Operations) Limited                 
London SE1 6NP 
          
Registered in England and Wales No: 3870728 

         

 

Off Dock Road, London, EE3 

Thank you for your recent enquiry regarding the above premises. I am writing to you on behalf 
London Power Networks PLC the licensed distributor of electricity for the above address 

 

to provide you with a budget estimate for the work to provide a 

It is important to note that this budget estimate is intended as a guide only. It may have been 
prepared without carrying out a site visit or system studies. No enquiry has been made as to 
the availability of consents or the existence of any ground conditions that may affect the works. 
It is not an offer to provide the connection and nor does it reserve any capacity on UK Power 
Networks’ electricity distribution system. 

The budget estimate for this work is: 
(exclusive of VAT) if the Point Of Connection (POC) is at our Silvertown 

el Road London. E16 2DD  

2. Budget estimate assumptions 

based on the following assumptions: 

The most appropriate Point of Connection (POC) is as described above.  

A viable cable or overhead line route exists along the route we have assumed between 
the Point of Connection (POC) and your site.  

Point of Connection (POC) is to be at High Voltage, that a 
substation can be located on your premises at or close to the position we have

Where electric lines are to be installed in private land UK Power Networks will require 
tuity for its electric lines and in the case of electrical plant the 

freehold interest in the substation site, on UK Power Networks terms, without charge 
and before any work commences. 

You will carry out, at no charge to UK Power Networks, all the civil works within the site 
boundary, including substation bases, substation buildings where applicable and the 
excavation/reinstatement of cable trenches. 

                       
UK Power Networks 

(Operations) Limited                  

  

I am writing to you on behalf 
London Power Networks PLC the licensed distributor of electricity for the above address 

to provide a 

It is important to note that this budget estimate is intended as a guide only. It may have been 
has been made as to 

the availability of consents or the existence of any ground conditions that may affect the works. 
It is not an offer to provide the connection and nor does it reserve any capacity on UK Power 

vertown 

 

A viable cable or overhead line route exists along the route we have assumed between 

Point of Connection (POC) is to be at High Voltage, that a 
substation can be located on your premises at or close to the position we have 

Where electric lines are to be installed in private land UK Power Networks will require 
tuity for its electric lines and in the case of electrical plant the 

freehold interest in the substation site, on UK Power Networks terms, without charge 

rks within the site 
boundary, including substation bases, substation buildings where applicable and the 
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• Unless stated in your application, all loads are assumed to be of a resistive nature. 
Should you intend to install equipment that may cause disturbances on UK Power 
Networks’ electricity distribution system (e.g. motors; welders; etc.) this may affect the 
estimate considerably. 

• All UK Power Networks’ work is to be carried out as a continuous programme of work 
that can be completed substantially within 12 months from the acceptance of the formal 
offer. 

 
Please note that if any of the assumptions prove to be incorrect, this may have a significant 
impact on the price in any subsequent quotation. You should note also that UK Power 
Networks’ formal connection offer may vary considerably from the budget estimate. If you 
place reliance upon the budget estimate for budgeting or other planning purposes, you do so 
at your own risk.  
 
If you would like to proceed to a formal offer of connection then you should apply for a 
quotation, Please refer to our website http://www.ukpowernetworks.co.uk/internet/en/help-and-

advice/documents/the_connection_process.pdf for ‘The connection process’ which details our 
application process. To help us progress any future enquiry as quickly as possible please 
quote the UK Power Networks Reference Number from this letter on all correspondence. 
 
If you have any questions about your budget estimate or need more information, please do not 
hesitate to contact me. The best time to call is between the hours of 9am and 4pm, Monday to 
Friday.  
 
Yours sincerely 

 
 
 
 
 

Chris Clements 
Project Designer(Prelims) 
Tel: 020 7055 4082 
Email: christopher.clements@ukpowernetworks.co.uk 
 
  



 
Mr R Oza 
Mott MacDonald 
8-10 Sydenham Road 
Croydon 
Surrey 
CRO 2EE 
 
 
9th May 2013 
Our Ref: 401303570/QID170808 
 
Dear Mr Oza 
 
Site Address: (PTSB) Off Millenium
 
Thank you for your recent enquiry regarding the above premises. 
of London Power Networks PLC the licensed distributor of electricity for the above address 
trading as UK Power Networks.    
 
I am pleased to be able to provide you with a budget estimate 
connection.It is important to note that this budget estimate is intended as a guide only. It may 
have been prepared without carrying out a site visit or system studies. No enquiry has bee
made as to the availability of consents or the existence of any ground conditions that may 
affect the works. It is not an offer to provide the connection and nor does it reserve any 
capacity on UK Power Networks’ electricity distribution system.
 
1. Budget estimate 
 
The budget estimate for this work is:
£3,750,000.00 (exclusive of VAT) if the Point Of Connection (POC) is at our 
Primary Substation, London SE3 8SA
 
2. Budget estimate assumptions
 
This budget estimate is based on the following 

• The most appropriate Point of Connection (POC) is as described above. 

• A viable cable or overhead line route exists along the route we have assumed between 
the Point of Connection (POC) and your site. 

• In cases where the Point of Connection (P
substation can be located on your premises at or close to the position we have
assumed. 

• Where electric lines are to be installed in private land UK Power Networks will require 
an easement in perpetuity for its electric 
freehold interest in the substation site, on UK Power Networks terms, without charge 
and before any work commences.

• You will carry out, at no charge to UK Power Networks, all the civil works within the site 
boundary, including substation bases, substation buildings where applicable and the 
excavation/reinstatement of cable trenches.

• Unless stated in your application, all loads are assumed to be of a resistive nature. 

Registered Office:                               Company: 
Newington House                                UK Power Networks
237 Southwark Bridge Road            (Operations) Limited                 
London SE1 6NP 
          
Registered in England and Wales No: 3870728 

         

 

lenium Way, London, EE1 

Thank you for your recent enquiry regarding the above premises. I am writing to you on behalf 
London Power Networks PLC the licensed distributor of electricity for the above address 

 

able to provide you with a budget estimate to provide a 4.5MVA 11kV 
It is important to note that this budget estimate is intended as a guide only. It may 

have been prepared without carrying out a site visit or system studies. No enquiry has bee
made as to the availability of consents or the existence of any ground conditions that may 
affect the works. It is not an offer to provide the connection and nor does it reserve any 
capacity on UK Power Networks’ electricity distribution system. 

The budget estimate for this work is: 
(exclusive of VAT) if the Point Of Connection (POC) is at our Farjeon Road 

rimary Substation, London SE3 8SA. 

2. Budget estimate assumptions 

This budget estimate is based on the following assumptions: 

The most appropriate Point of Connection (POC) is as described above.  

A viable cable or overhead line route exists along the route we have assumed between 
the Point of Connection (POC) and your site.  

In cases where the Point of Connection (POC) is to be at High Voltage, that a 
substation can be located on your premises at or close to the position we have

Where electric lines are to be installed in private land UK Power Networks will require 
an easement in perpetuity for its electric lines and in the case of electrical plant the 
freehold interest in the substation site, on UK Power Networks terms, without charge 
and before any work commences. 

You will carry out, at no charge to UK Power Networks, all the civil works within the site 
ndary, including substation bases, substation buildings where applicable and the 

excavation/reinstatement of cable trenches. 

Unless stated in your application, all loads are assumed to be of a resistive nature. 

                       
UK Power Networks 

(Operations) Limited                  

  

I am writing to you on behalf 
London Power Networks PLC the licensed distributor of electricity for the above address 

to provide a 4.5MVA 11kV 
It is important to note that this budget estimate is intended as a guide only. It may 

have been prepared without carrying out a site visit or system studies. No enquiry has been 
made as to the availability of consents or the existence of any ground conditions that may 
affect the works. It is not an offer to provide the connection and nor does it reserve any 

Farjeon Road 

 

A viable cable or overhead line route exists along the route we have assumed between 

OC) is to be at High Voltage, that a 
substation can be located on your premises at or close to the position we have 

Where electric lines are to be installed in private land UK Power Networks will require 
lines and in the case of electrical plant the 

freehold interest in the substation site, on UK Power Networks terms, without charge 

You will carry out, at no charge to UK Power Networks, all the civil works within the site 
ndary, including substation bases, substation buildings where applicable and the 

Unless stated in your application, all loads are assumed to be of a resistive nature. 
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Should you intend to install equipment that may cause disturbances on UK Power 
Networks’ electricity distribution system (e.g. motors; welders; etc.) this may affect the 
estimate considerably. 

• All UK Power Networks’ work is to be carried out as a continuous programme of work 
that can be completed substantially within 12 months from the acceptance of the formal 
offer. 

 
Please note that if any of the assumptions prove to be incorrect, this may have a significant 
impact on the price in any subsequent quotation. You should note also that UK Power 
Networks’ formal connection offer may vary considerably from the budget estimate. If you 
place reliance upon the budget estimate for budgeting or other planning purposes, you do so 
at your own risk.  
 
If you would like to proceed to a formal offer of connection then you should apply for a 
quotation, Please refer to our website http://www.ukpowernetworks.co.uk/internet/en/help-and-

advice/documents/the_connection_process.pdf for ‘The connection process’ which details our 
application process. To help us progress any future enquiry as quickly as possible please 
quote the UK Power Networks Reference Number from this letter on all correspondence. 
 
If you have any questions about your budget estimate or need more information, please do not 
hesitate to contact me. The best time to call is between the hours of 9am and 4pm, Monday to 
Friday.  
 
Yours sincerely 

 
 
 
 

Chris Clements 
Project Designer (Prelims) 
Tel: 020 7055 4082 
Email: christopher.clements@ukpowernetworks.co.uk 
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