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This document has been written in conjunction with air quality specialists at Royal 
HaskoningDHV 
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1. Executive Message  

Port of Dover is pleased to submit its first Port Air Quality Strategy to the Department for Transport.  Where 
the context requires, reference to Port of Dover in this report is a reference to Dover Harbour Board (owner 
and operator of the Port of Dover) and its’ subsidiaries, including but not limited to Port of Dover Cargo 
Limited, Dover Developments Limited, Core Operational And Services Team Limited. 

This document sets out our approach to the compilation of an inventory of air pollutant emissions, which 
has provided a greater understanding of the various operations that contribute to the overall emissions 
within the Port of Dover, and of the respective responsibilities for their releases.  We have proposed a series 
of measures over the short, medium and longer term which will lead to a reduction in these emissions.  This 
represents our contribution to working towards improving local air quality for our local community, 
customers and employees, and to the Government’s environmental ambitions for the maritime sector.   

As we set out in our Statement of Intent in December 2019, the Board and our internal Environment Team 
are fully committed to our drive for a sustainable future, and to the implementation of our Port Air Quality 
Strategy. 
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2. Introduction 

The UK Government published its updated Clean Air Strategy in January 2019, which included a commitment 
to ‘driving down emissions from ships and reducing the impact of emissions from the maritime sector on 
the environment and public health’.  In July 2019, the Clean Maritime Plan was released, comprising a 
package of policy measures and including technical guidance on producing a Port Air Quality Strategy 
(PAQS).  The Port of Dover (PoD) is one of 23 listed port operators with a nominal throughput of >1mega 
tonnes per annum (mtpa) of cargo, and which therefore is required to deliver an Air Quality Plan. 

This document provides the Dover PAQS in response to the request by Department for Transport (DfT).  
The PAQS includes the background context to the air quality issue, including the main pollutants of concern, 
air quality conditions within and in close proximity to Dover Port, and existing measures that have been 
adopted to reduce emissions from port related activities.  An Air Quality Action Plan is provided in Section 
7, containing measures and options for reducing emissions of air pollutants at the Port.   

The Air Quality Action Plan was informed by an Atmospheric Emissions Inventory (AEI), which has quantified 
emissions associated with port related activities.   The provision of a robust AEI has enabled analysis of the 
contribution of different air pollutant emission sources at the Port of Dover, and has informed the degree 
of control or influence which PoD has over the activities which give rise to these emissions.   The PAQS 
concludes with emission reduction targets, and commitments to future monitoring and reporting 
procedures. 

The initial deadline for submission of the PAQS to the DfT was 11 July 2020.  The Covid-19 pandemic has 
resulted in a significant disruption to port operations, and in recognition of the challenges being faced, DfT 
and Department for Environment, Rural and Food Affairs (DEFRA) extended the deadline for submission of 
the PAQS until 31 December 2020.   PoD is pleased to submit its PAQS to the DfT in December 2020. 

2.1 DEFRA Air Quality Strategy and context; 

DEFRA released its Clean Air Strategy in January 20191, which included a commitment to reducing the 
impact of emissions from the maritime sector.  The Clean Air Strategy recognises that the UK’s efforts in 
tackling shipping emissions have been through exerting influence at an international level, via negotiating 
international limits to pollutant emissions from shipping, particularly through the introduction of the North 
Sea Emissions Control Area (ECA)1.   

2.2 DfT Port Air Quality Strategies 

In parallel to the Clean Air Strategy, the DfT released its strategic ambitions document ‘Maritime 2050: 
Navigating the Future’, in January 2019, which first indicated the requirement for major ports in England to 
publish Air Quality Strategies.   

The DfT subsequently released the Clean Maritime Plan2 in July 2019, which provided a route map setting 
out more detail for how the UK may transition to a future of zero emission shipping.  The Clean Maritime 
Plan included the commitments detailed within the DEFRA Clean Air Strategy, whilst recognising the 

                                            
1 Department for Environment, Food and Rural Affairs (DEFRA), 2019.  Clean Air Strategy 2019, available at 
https://www.gov.uk/government/publications/clean-air-strategy-2019 
2 Department for Transport (DfT), 2019.  Maritime 2050, Navigating the Future.   
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potential for clean growth and a collaborative approach from both industry and Government. The package 
of measures also included technical guidance for Ports to carry out Air Quality Strategies and the 
expectations of associated Air Quality Plans, which has been followed in the compilation of this PAQS. 

2.3 The Port of Dover of Intent 

The PAQS guidance document required the submission to the DfT by each of the major ports of a Statement 
of Intent (SOI), providing a senior level commitment in relation to air quality and to demonstrate that there 
is a plan in place to deliver a Port Air Quality Strategy.  Dover submitted its SOI to the DfT on 20 December 
2019, setting out its commitment to the process, outlining the approach to the PAQS and underlying AEI 
methodology, its intentions for consultation and for the Action Plan to be a living document. 

No feedback has been received from the DfT following this submission, and therefore the Dover Port PAQS 
was compiled in accordance with the proposals set out in the SOI. 

2.4 Consultation / Stakeholder Engagement  

There is a range of potential influence that the Port is able to exert over the various sources of pollutants 
associated with the port operations, and engagement with our customers, partners and Government will be 
a part of the PAQS process.  The understanding and involvement ofvarious operators at the Port is essential 
if the various emissions reduction options are to achieve the maximum benefit for the local environment.  

The PoD has worked with its stakeholders to gather the information that has assisted the AEI to be 
completed using data from a wide variety of sources, and this collaboration will continue as our strategy is 
implemented.  

2.5 The Main Pollutants of Concern and General Sources 

Air pollution can have adverse effects on both human health and ecosystems.   Air quality surrounding ports 
is affected by a range of primary emission sources, including shipping, road transport, industry, commercial 
and domestic activities. 

These activities are all contributors to local air pollution, which include emissions of nitrogen oxides (NOx), 
fine particulates (usually expressed as the PM10 or PM2.5 airborne size fraction), sulphur dioxide (SO2) and 
carbon monoxide (CO), which are the main pollutants of concern in this PAQS.  Less significant emissions 
such as hydrocarbons are associated with un-combusted fuel in engines and evaporative fugitive releases 
from storage and transfer. Good management and controls embedded within PoD’s operational 
management systems will ensure that such emissions are minimised. Carbon dioxide (CO2) and other 
greenhouse gases (GHGs), as a national/global rather than a local air quality issue, will not be the main 
focus of the Plan, but it is recognised that any adopted fuel or energy efficiency measures will also result in 
a reduction of GHG emissions.  The consideration of wider environmental benefits associated with adoption 
of the PAQS is discussed in Section 10. 

Exposure to elevated concentrations of these pollutants gives rise to various effects on human health, 
primarily due to impacts on the respiratory system but also with secondary effects on the circulatory, 
coronary systems and other organs.  Effects can be acute (realised by short-term exposure) or chronic (due 
to long-term accumulation of the repeated exposure).  Ecological systems (terrestrial and marine species 
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and habitats) can also be adversely affected by direct air pollutant concentrations and by dry or wet 
deposition impacts. 

Activities which account for high levels of emissions are different for each pollutant, but in general terms in 
the UK, the combustion of solid and liquid fuels tends to give rise to significant sources of emissions to air.  
In the UK, emissions from solid fuel combustion (mainly coal) have declined since the second half of the 
20th century, when there was a marked shift to natural gas used in power plants.  In the more recent period, 
renewable energy facilities (mainly wind, with some solar, wave and tidal projects) have reduced that fossil 
fuel demand. In contrast, due to an increase in the movement of goods and personal travel, road traffic 
emissions from the combustion of petrol and diesel have become significant sources.  This has been 
counteracted by technology improvements and tighter regulations resulting in better emissions efficiency 
from individual vehicles.  The shipping and aviation sectors are transitioning in a similar manner.  

2.6 Air Quality Standards 

Air quality standards relate to pollutant concentrations in ambient air, set on the basis of medical and 
scientific evidence of how each pollutant affects human health.   

European Union (EU) legislation forms the basis for UK air quality policy.  The EU Air Quality Framework 
Directive 96/62/EC on Ambient Air Quality Assessment and Management entered into force in September 
19963.  This was a framework for tackling air quality through setting European-wide air quality limit values 
in a series of Daughter Directives, prescribing how air quality should be assessed and managed by the 
Member States.  Directive 96/62/EC and the first three Daughter Directives were combined to form the new 
EU Directive 2008/50/EC4 on Ambient Air Quality and Cleaner Air for Europe, which came into force in June 
2008. 

The 1995 Environment Act5 required the preparation of a national Air Quality Strategy (AQS) which set air 
quality standards and Objectives for specified pollutants.  The Act also outlined measures to be taken by 
local planning authorities in relation to meeting these standards and Objectives (the Local Air Quality 
Management (LAQM) system). 

The UK AQS was originally adopted in 19976 and has been reviewed and updated in order to take account 
of the evolving EU Legislation, technical and policy developments and the latest information on health 
effects of air pollution.  The strategy was revised and reissued in 2000 as the AQS for England, Scotland, 
Wales and Northern Ireland7.  This was subsequently amended in 20038 and July 20079.   

                                            
3 European Parliament (1996) Council Directive 96/62/EC on Ambient Air Quality Assessment and Management. 
4 European Parliament (2008) Council Directive 2008/50/EC on Ambient Air Quality and Cleaner Air for Europe. 
5 HMSO (1995) ‘The Environment Act 1995 (c.25)’, London: TSO. 
6 Department of the Environment (DoE) (1997) ‘The UK National Air Quality Strategy’, London: HMSO. 
7 Department of the Environment, Transport & the Regions (DETR) (2000) ‘UK Air Quality Strategy’.  London:HMSO. 
8 DETR (2003) ‘UK Air Quality Strategy- Addendum’.  London:HMSO. 
9 Department for Environment, Food and Rural Affairs (Defra) (2007) ‘The Air Quality Strategy for England, Scotland, Wales and 
Northern Ireland’, London:HMSO. 
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The Government published its Clean Air Strategy in January 201910 (Defra, 2019a), which reset the focus 
for the first time since the 2007 AQS revision.  The Clean Air Strategy identifies a series of ‘new’ air quality 
issues, including biomass combustion, shipping emissions, and releases from agricultural activities.   

The UK air quality standards and Objectives are set out in a series of Regulations 11, 12, 13.  Air Quality 
Objectives incorporate target dates and averaging periods, which take into account economic 
considerations, practicability and technical feasibility.  Where an air quality Objective is unlikely to be met 
at any location, local authorities must designate those areas as Air Quality Management Areas (AQMAs) and 
take action, along with others, to work towards meeting the Objectives.   

 

 

  

                                            
10  Defra (2019a) Clean Air Strategy 2019. London: HMSO. 
11 HMSO (2000) ‘Statutory Instrument 2000 No.  928, The Air Quality (England) Regulations 2000’, London:HMSO. 
12 HMSO (2002) ‘Statutory Instrument 2002 No.  3043, The Air Quality (England) (Amendment) Regulations 2002’, London:HMSO. 
13 HMSO (2010) ‘Statutory Instrument 2010 No.  1001, Air Quality Standards (England) Regulations, 2010’.  London:HMSO. 
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3. Dover Port 

The Port of Dover is a cross-Channel port situated in Dover, south-east England.  It is the nearest English 
port to France, and is one of the world’s busiest passenger ports.  In 2018, almost 12 million passengers 
and 2.5 million commercial road haulage vehicles passed through the port, and there were over 17,000 
vessel calls.  Along with Eurotunnel, the Port provides one of the two main modes of transport for road 
vehicles travelling between the UK and Europe.   

Currently, there are two ferry operators at the Port of Dover, P&O Ferries and DFDS Seaways, which run 
cross-Channel services to Calais and Dunkirk.  Ferry services operate from the eastern docks area of the 
Port of Dover.  In addition, the Port also operates a cargo and cruise terminal, which now both operate 
from the Western Docks.  The location of the Port of Dover is shown in Figure 1. 

The cargo terminal moved from the Eastern Docks to the Western Docks in 2019.   

Figure 1: Location Map of the Port of Dover 

The Port’s resilience has been demonstrated during the COVID-19 pandemic, remaining open for business 
throughout and ensuring essential goods are flowing for the nation’s benefit. As the UK enters a post-Brexit 
era, the Port of Dover is working with a host of major commercial businesses across key sectors as well as 
leading academic institutions across the UK and local authority and local enterprise partnerships in Kent and 
the West Midlands to deliver on the Government’s key future trade agenda. Led by Port of Dover, the group 
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is working to support British exports, increasing global trade and delivering sustainable logistics by 
developing the UK’s first Global Trade & Innovation Zone and zero emissions logistics corridors through an 
innovative Freeports concept. 

4. Local Air Quality 

The Port of Dover is situated within the administrative region of Dover District Council.  The primary air 
emissions within the area are from road traffic, shipping, commercial and domestic sources.   

Dover District Council currently has two AQMA’s within the region, both of which were declared due to 
elevated concentrations of nitrogen dioxide (NO2).   The A20 AQMA encompasses the A20 from near the 
entrance roundabout of the Eastern Docks to the Limekiln roundabout, and was initially declared in 2004.  
In addition, an AQMA was declared in 2007 on a section of High Street in Dover.  A study was carried out 
in 2018 by Dover District Council, which concluded that exceedances of the annual mean NO2 air quality 
Objective were still evident in both AQMAs.   The location of the AQMAs in relation to Dover Port is shown 
in Figure 2. 

There was an AQMA at the Eastern Dock of Dover Port, which was declared in 2002 for exceedances of the 
15-minute air quality Objective for sulphur dioxide (SO2).  The AQMA was revoked in 2014, due to 
improvements in the sulphur content of fuel, driven by legislative changes. 

Dover District Council (DDC) undertakes air quality monitoring as part of its Local Air Quality Management 
(LAQM) duties.  The monitoring data shows that in general, local air quality has been improving in recent 
years within the administrative area.   In 2019, there was one exceedance of the annual mean Objective 
for NO2, located at a monitoring site on High Street in Dover.  There are no monitoring stations within the 
Port Estate, or at locations where emissions from marine related activities would be the dominant source.  
Monitoring of SO2 was previously carried out at the Eastern Docks, but was discontinued in 2014 when the 
AQMA for SO2 was revoked. 

In response to the declared AQMAs, the Council published an AQAP in 2007 (Dover District Council, 2007), 
designed to improve the pollutant concentrations identified in the AQMA areas through a series of measures. 
Of relevance to the Port of Dover is measure 8 - transfer of freight from road to rail. This measure aims to 
reduce the dependency of Heavy Goods Vehicles (HGVs) for freight movements associated with the Port of 
Dover, by encouraging rail freight services.  

Also, there are indications from recent monitoring data that the removal of roundabouts on the A20 
approach road through Dover has had a beneficial effect on local air quality.  The introduction of ‘A20 Dover 
TAP’ provides for port traffic to be held on the A20 outside Dover and then ‘trickled’ through the AQMA area 
of the A20 to the port. This has resulted in some significant improvements to nitrogen dioxide levels around 
Snargate Street.  The latest DDC report submitted to Defra (Air Quality Annual Status Report, July 2020), 
reports on the progress of 20 measures which were set out in its 2007 Air Quality Action Plan (AQAP), and 
an update is presently being developed by the Council.   
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Figure 2: AQMAs declared by Dover District Council 

  
A20 AQMA High Street/Ladywell AQMA 
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5. Our Existing Measures 

Port of Dover is committed to pro-actively managing and delivering a sustainable port operation that will 
minimise environmental impacts and promote good practice.  In line with existing environment policies, Port 
of Dover has already adopted many actions to reduce emissions from port related operations, which are 
listed in Table 1. 

Table 1: Existing Emission Reduction Measures Implemented at Dover Port 

Source Measure 
Road Traffic  Adoption of a traffic management improvement project, which created 4km of additional 

lanes, implementation of a buffer zone to remove bottlenecks within the Port and on the 
A20, re-route traffic flows through the port, removal of redundant and inefficient 
infrastructure and intelligent management of traffic through variable messaging and lane 
control. 

 Removal of roundabouts on the A20 through Dover, resulting in more efficient and free 
flowing traffic. 

 Adoption of TAP which is a system where during busy periods at the Port, traffic is held 
at the Western Heights roundabout, therefore reducing congestion and idling traffic in the 
centre of Dover. 

 Removal of weighbridges to further facilitate free moving traffic conditions. 
 Adoption of measures to encourage visitors at the port, particularly the ferry terminal, to 

reduce idling. 

Port Estate  Relocation of the cargo terminal from the Eastern Docks to a brand new facility at the 
Western Docks.  The transition included both infrastructure and equipment upgrades 
designed to increase energy efficiency. 

 In the new cargo terminal building, forklift trucks are powered by LPG, pallet trucks are 
electric, and replacement of diesel fuelled reach stackers is being investigated.  

 Cargo warehouse management system which links to the HGV booking system to increase 
the efficiency of movements around the port. 

Renewable Energy  A significant investment of £1.2 million has been made into onsite renewable energy 
production in the form of solar photo voltaic arrays.  Two arrays of 0.26MW and 1MW 
have been installed on the Passenger Handling Building and the Cargo Terminal West 
respectively.  The 0.26MW array has been fully operational since June 2019 and the Cargo 
Terminal West array has been fully operational since July 2020. Since the 0.26MW array 
has been operational it has produced 382MWh of energy (up to 14/10/2020). 

 Removal of oil fired boilers where possible. 

Energy Efficiency  LED Replacement Programme across the Port. A number of lighting projects have been 
completed throughout 2019.  An extensive external lighting review of 150 lights, included 
some replacement to efficient LED alternatives. Improvements to lighting on berth 
passenger access ramps and roadways was made through analysis of unnecessary 
activation of motion sensors.  The outcome of the project was that numerous lights were 
turned off as they were found to be superfluous and a replacement programme was 
carried out on light fittings on two berths.  This totalled 96 exchanges of road deck lights, 
with 5ft fluorescent light fittings to 22w LED energy efficient units. 
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Source Measure 
 A project has been undertaken to optimise the use of HVAC air controllers in offices by 

installing wall mounted temperature sensors within the air controllers, rather than using 
the sensors within the ceiling mounted units. 

Emission Reduction 
Programmes  Dover Port was an integral component of the PASSAGE project, designed by Kent County 

Council and Pas-de-Calais County Council.  The PASSAGE project was run over two phases 
between April 2016 – March 2020, and aimed to develop a low-carbon transition in 6 
European straits, which included the Strait of Dover, including consideration of port 
activities, maritime traffic and hinterland traffic.  The outcomes of the study were 29 
actions across different areas of the Dover Strait, which include the development of low 
carbon transport hubs, an energy and low emissions strategy and lobbying for increased 
regulation of emissions from maritime transport. 

Monitoring  A diesel exhaust emission exposure limits study was commissioned in 2018 across the 
eastern docks. 

Management 
Systems  Port of Dover maintains an Integrated Management System, certified to ISO9001, ISO 

14001 and OHSAS18001 to identify and control environmental aspects, impacts, health 
and safety risks and risks to deliver of service of operations, and deliver health and safety, 
environment and quality objectives and targets. 

 

The Port of Dover won a Carbon Trust - Best in Carbon Management Award in 2017, which recognised the 
reduction of carbon emissions by 17% in a two year period.  Since 2006, the Port has been committed to 
an energy management programme aiming to reduce energy consumption by 5% per year.  This has 
included the implementation of emissions quantification, investment in renewable energy and energy 
efficiency and enhancement of a staff culture of environmental awareness and sustainability.  Overall 
reduction is 47% since 2006. 
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6. Baseline Emissions Inventory 

A baseline AEI was compiled to establish an understanding of existing air emissions at the Port of Dover, 
their relative source contributions and operational responsibility.  This approach was endorsed during 
consultation between the British Ports Association (BPA) and DfT, and aligns with the PAQS guidance which 
was subsequently published.  The AEI provides a useful basis for understanding the various emissions 
sources, mapping those release activities, and informs the emissions reduction strategy as part of the Port’s 
Air Quality Action Plan. 

The AEI is a bottom-up approach to understand all potential air release sources from port operations.  A 
summary of the methodology is provided in below.  The AEI was compiled by specialist consultants Royal 
HaskoningDHV, on behalf of PoD. 

6.1 AEI Methodology  

6.1.1 Background of Atmospheric Emission Inventories in the UK 
The principles of collation of air pollutant emission sources within a defined geographical area were 
formulated in the 1960s.  A seminal project was the London SO2 inventory, prepared by the former Greater 
London Council in 197914.   

Current AEI methodologies were developed in the 1990s, at the onset of the Local Air Quality Management 
regime in the UK.  The 1990 White Paper This Common Inheritance set out the rationale for a national Air 
Quality Strategy, and the first release of this Strategy in 1997 was accompanied by a series of technical 
supporting documents, including an approach to urban emissions inventory compilation.  At this time the 
Department of the Environment (DoE) / Department of the Environment, Transport and the Regions (DETR) 
had instigated its ‘Ten Cities’ Programme, in which urban air pollutant inventories were collated for ten 
prominent cities or regions across the UK.   

The studies were intended to inform subsequent dispersion modelling of pollutant emissions, in order to 
assess where air quality levels might breach the Government’s Objectives, and thereby to determine the 
boundaries of statutory Air Quality Management Area designations.  This programme also provided an 
insight into the need for a more detailed understanding of various industrial and transport activities, the 
relevance of applying published emission factors to these activities, and to the overall validity of a regional 
AEI.  A wider range of updated emission factors have been developed since this period via various UK and 
European studies, which were used in the baseline emissions inventory. 

  

                                            
14 Ball, DJ, and Radcliffe, SW (1979).  An Inventory of Sulphur Dioxide Emissions to London’s Air.  Research Report 23, Greater 
London Council Scientific Branch, London. 
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6.1.2 Port of Dover AEI Approach 
A stepwise approach for compiling the AEI is provided below. 

  Determine Scope Identify the emission sources to be included and the geographical 
boundary of the AEI for a representative baseline year 

 Data Collection 
and Activity Data 

Collect, review and evaluate data from the baseline year and operating 
information for each main source group 

Apply Emission 
Factors 

Obtain and apply emission factors from representative and appropriate 
sources.   An emission factor is the rate of pollutant release associated 
with an activity, such as fuel combustion.   

Generate Emission 
Estimates 

Calculate emissions from the agreed scope of activities for the main 
pollutants released from port related activities 

Grid Allocation and
Mapping 

Spatially allocate emissions and display on a 100 m x 100 m grid to 
aggregate emissions from all sources and identify combined pollutant 
emissions across the port estate 

 

Key details for each of these steps are set out below. 

6.1.2.1 Determine Scope 
The AEI focused on the main pollutants of health concern arising from port-related activities, largely 
associated with fossil fuel combustion, which are: 

 Oxides of nitrogen (NOx); 
 Particulate matter (PM10 and PM2.5); 
 Sulphur dioxide (SO2); and 
 Carbon monoxide (CO). 

 
A baseline year of 2018 was used, as this was the latest year for which a full dataset for the majority of 
emission sources considered in the AEI was available.  It also provides the most suitable baseline year 
against which emission reduction measures recommended in the PAQS can be evaluated, in future updates 
to the Air Quality Plan. 

The boundary of the AEI included the Eastern and Western Docks, and the marine area of jurisdiction up 
to 1km from the breakwaters.  A map of the AEI boundary is provided in Figure 3. 
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Figure 3:  Port of Dover AEI Boundary  
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Emissions were categorised into three main source groups; shipping and associated marine-based 
operations, road traffic and other landside fuel consumption.   

In addition, emission sources were also arranged into three levels of ‘influence’ that PoD has over each of 
the activities. Whilst certain air emissions will be due to operations within the Port’s control, the AEI of 
pollutant releases includes activities which are only within a potential indirect influence of PoD as the Port 
operator, and many which are associated with third party activities and for which emission reduction 
planning is unlikely to be available.  The Port facilities provide infrastructure for its customers to import and 
export goods and to transport people (staff and tourists) and as such the AEI has been established with 
recognition of these different levels of control which PoD has over port-related operations.  The 
management categories are explained below: 

1. Control – Emissions associated with activities that PoD can directly control, including emissions 
from owned assets and buildings, such as cranes, heating plant and vehicles; 

2. Influence – Activities which PoD can influence, but does not have direct control over.  For example, 
most HGVs visiting the Port are owned and operated by private haulier companies, but PoD can 
implement measures and policies which minimise queuing, engine idling times and encourage the 
use of less polluting vehicles; and 

3. Appreciation – Emissions associated with port-related activities but are outside PoD’s limits of 
control or influence.  An example of this is emissions from visiting vessels, where pollutant emissions 
are regulated by national and international legislation and regulations. 
 

A summary of the emission sources considered in the baseline AEI, according to the source groups and PoD 
level of control, is provided in Table 2. 

Table 2: Emission Sources Included in the Atmospheric Emissions Inventory 

Source Group 
Level of Control 

Control Influence Appreciation 

Shipping  Berthed vessels 
Vessels in transit on approach 
or departure, and manoeuvring 
alongside the berth 

Road Vehicles  
‘External’ road vehicle 
movements (staff and HGV 
movements) 

 

Fuel Consumption 

PoD owned plant and 
equipment, such as generators 
and heating plant, road 
vehicles, landside equipment, 
terminal tractors.  
Tugs, dredgers and harbour 
patrol vessels. 

Third-party owned plant and 
equipment (e.g. P&O) such as 
terminal tractors, vehicles and 
forklifts. 
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Third Party Tenants 

The PAQS Guidance states that ‘comprehensive engagement with all tenants, shipping operators and other 
stakeholders may not be possible by December 2019, however stakeholder engagement is encouraged. 
Those relevant should be identified in the initial strategy and engaged with before publication of the final 
document’. 

The main third-party tenants at Port of Dover include the two ferry operators, P&O Ferries and DFDS 
Seaways, who provided fuel consumption data associated with their activities for use in the AEI.  
Furthermore, two additional third-party tenants at the Western Docks were contacted for information 
regarding their operations and emission sources, but no response has been received to date15.   

6.1.2.2 Data Collection and Activity Data 

A summary of the data collection process and activity data for each source group is detailed below.    

Shipping 
The ‘shipping’ source group included emissions from vessels visiting the Port of Dover.  A dataset containing 
details of each vessel call to the Port during 2018 was collated, which formed the basis for the shipping 
emission calculation.  Over 17,000 vessel calls were recorded at the Eastern and Western docks in 2018, 
the vast majority of which were ferries.  In addition, there were approximately 4,000 vessel movements to 
the marina, which largely consisted of leisure craft. The dataset contained the vessel name, type and size, 
the destination berth as well as the duration of the berthing period for each vessel.   

Emissions from these shipping operations were calculated in the AEI, which included the area 1km from the 
outer breakwater, manoeuvring within the breakwater and whilst berthed at the port.   

The approach detailed in the Port Emissions Toolkit, published by the GloMEEP Project Coordination Unit 
was used to calculate pollutant release from shipping at the Port of Dover (GloMEEP, 201816).  Emissions 
were calculated from three shipping modes, which are defined according to operation of propulsion and 
auxiliary engines: 

 Reduced Speed Zone (RSZ) – where ships are primarily using propulsion engines but moving at 
lower speeds on entry or departure from the Port.  In the AEI, this RSZ area was assumed to be the 
area 1km from the breakwater; 

 Manoeuvring – where ships are moving into the berth, using both propulsion and auxiliary engines.  
Manoeuvring was assumed to take place within the outer breakwater on approach and departure 
from the berths; and 

 Hotelling – where ships are situated at the berth, and run auxiliary engines to provide power to 
the vessel. 

 

                                            
15 Clearly 2020 has been a challenging year for all UK ports and associated businesses, and once the commercial effects of the 
pandemic have subsided, further engagement is proposed. 
16 Global Maritime Energy Efficiency Partnerships Project (GloMEEP) (2018) Port Emissions Toolkit, Guide No. 1, Assessment of Port 
Emissions. GEF-UNDP-IMO GloMEEP Project and IAPH 



Port of Dover Air Quality Strategy 2020 
 

 

Page 18 of 44 
 

Pollutant emissions were calculated for each of the main vessel types (ferry, cargo, cruise and leisure craft) 
visiting Dover Port, and for each destination berth at the Port. 

The shipping source group did not include emissions from dredgers and tugs, as these were considered to 
be associated with port-related plant and equipment, and therefore were included as part of the ‘Fuel 
Consumption’ source group. 

Road Traffic 
Emissions from road traffic vehicles travelling through the Port and using its infrastructure were included in 
the AEI.  Vehicle movements in 2018 associated with the ferry, cargo and cruise terminals were collated.  
Furthermore, the number of staff vehicles were estimated based on the total number of PoD and third-party 
tenant employees working at the Port in 2018. 

Road vehicles visiting the ferry terminal were provided separately for the car, coach and HGV vehicle types.  
It was assumed that all vehicles visiting the cargo terminal, with exception of staff movements, were HGVs.  
Vehicle movements to the cruise terminal include private car, taxi, and some coaches, buses or minibuses. 

Vehicle movements around the Eastern Docks, which in 2018 included the ferry and cargo terminals, were 
distributed on the traffic lanes to each terminal.  To ensure that vehicle movements were representative of 
conditions at the port, varying speed assumptions were adopted at different areas at the port.  Free-flowing 
traffic was assumed to travel at the port speed limit of 20 mph, which included most traffic lanes travelling 
between different areas at the port.  Traffic speeds were assumed to be 10 mph at areas where vehicles 
are likely to queue or travel at low speeds, including the buffer zone before passport control, and in the 
area prior to the check in booths.  In addition, emissions from cold starts were included in the AEI within 
the waiting areas, where vehicles are held prior to boarding.  The inputs to the road traffic component at 
the Eastern Docks are shown in Figure 4. 
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Figure 4 – Inputs to the Road Traffic Source Group 

Fuel Consumption 
Fuel consumption figures in 2018 from mobile and static plant and equipment at the Port of Dover were 
provided by PoD.  This included consumption from heating plant and generators, port related equipment 
such as cranes, terminal tractors and forklifts and road vehicles such as the bus which takes foot passengers 
across the Port.  

6.1.2.3 Apply Emission Factors 
Emission factors were obtained from various reference and best practice sources, as detailed below. 

Shipping 
Emission factors associated with fuel combustion from shipping were obtained from the Port Emissions 
Toolkit, published by the GloMEEP Project Coordination Unit.  Port of Dover is situated within the Baltic and 
North Sea Emission Control Area, where the maximum sulphur content of fuel oil is 0.1%.  Emission factors 
provided in the Port Emissions Toolkit assume fuel has a sulphur content of 2.7%, therefore a reduction 
factor of 27 was applied to represent the sulphur fuel content within the areas in and around the Port. 
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Road Traffic 
Emission factors for exhaust emissions of NOx, PM10 and PM2.5 from road traffic vehicles were obtained from 
the Emission Factors Toolkit (EFT) provided by DEFRA17.   The EFT derives pollutant emissions from a range 
of input data including traffic flows, fleet composition and vehicle speeds.  SO2 and CO emission factors for 
road traffic vehicles are not available in the EFT, and factors for these pollutants were obtained from the 
UK National Atmospheric Emission Inventory18 (NAEI). 

Fuel Consumption 
Emission factors were obtained from the NAEI to determine pollutant emissions from the use of plant and 
equipment at the Port of Dover.   Emission factors for fuel oil from ‘stationary’ and ‘mobile industrial sources’ 
were obtained for each pollutant, to represent emissions from cranes and forklift trucks respectively. 

Generate Emission Estimates 
Pollutant emissions were estimated by applying the relevant emission factors to the respective activity data 
to provide an estimate of pollutant emissions during 2018.  Emissions were calculated from the Port Estate 
as a whole, and separately for each source group and ‘control level’ PoD has over the activities, as specified 
in Table 2. 

Pollutant emissions were compiled within the Emissions Inventory Toolkit (EMIT), developed by Cambridge 
Environmental Research Consultants (CERC).  EMIT allows for a simple method to calculate, store and 
amend data, and permits the generation of emission totals across the Port Estate as a whole and separate 
sub-groups and classifications. 

6.1.2.4 Grid Allocation and Mapping 
Emissions from each of the identified sources in the AEI were spatially allocated across the Port using 
ArcMap GIS software.  The shapefiles were then imported to the EMIT database, where emissions for each 
100m x 100m grid square across the Port Estate were calculated.   

6.2 Emission Totals and Disaggregation 

Emission totals for the three main source groups in the AEI are provided in Table 3. 

Table 1: AEI Results by Each Source Group 

Emission Source 
Pollutant Emissions (Tonnes/year) 

NOx PM10 PM2.5 SO2 CO 

Shipping 712 70.2 65.8 21.7 22.8 

Road Vehicles 20.3 0.6 1.0 0.0 5.5 

Fuel Consumption 30.8 1.2 1.3 9.1 3.1 

Total 762.9 72.0 68.2 30.9 31.4 
 

                                            
17 DEFRA (2019) Emissions Factors Toolkit v9 User Guide, May 2019, available at https://laqm.defra.gov.uk/review-and-
assessment/tools/emissions-factors-toolkit.html 
18 UK National Atmospheric Emissions Inventory, available at https://naei.beis.gov.uk/data/ 



Port of Dover Air Quality Strategy 2020 
 

 

Page 21 of 44 
 

The results in Table 1 highlight that shipping activities were the largest emission source for all of the 
pollutants in the study.   Emissions from shipping contributed over 90% of total NOx, PM10 and PM2.5 
emissions at the Port, and approximately 70% of the CO and SO2 totals.  The road vehicles contribution 
gave the lowest of the three main source groups in the AEI.   

It is noted that the boundary of the AEI includes the Port Estate and marine areas of jurisdiction.  Therefore, 
although the road vehicles contribution was the lowest of the three main source groups in the AEI, it is 
recognised that these emissions are likely to be the most significant source of local air pollutant 
concentrations at off-site urban locations, including within the AQMAs near to the Port and further into the 
hinterland. 

Further analysis of emissions from the three main source groups is provided below. 

6.2.1 Shipping 
Emissions from shipping were calculated for each terminal (ferry, cargo, cruise and leisure) at the Port of 
Dover, which are detailed in Table 4. 

Table 4: Shipping Emissions Associated with Vessel Calls at Each Terminal 

Vessel Type 
Emissions (Tonnes per Year) 

NOx PM10 PM2.5 SO2 CO 
Leisure 8.3 0.25 0.24 0.52 0.22 
Cargo  24.5 2.7 2.5 0.82 0.76 
Cruise 88.4 9.7 9.1 3.0 2.7 
Ferry 591 57.6 54.0 17.4 19.1 
Total 712 70.2 65.8 21.7 22.8 

Vessel calls to the ferry terminal represent the largest source of emissions from shipping at the Port of 
Dover.  This is expected given the large majority of vessel calls in 2018 were ferries.   

Pollutant emissions were also calculated separately for the three different shipping modes of operation; 
Reduced Speed Zone, manoeuvring and hotelling, and the breakdown is shown in Table 5. 

Table 5: Shipping Emissions by Activity Mode 

Shipping Mode 
Pollutant Emissions (Tonnes per Year) 

NOx PM10 PM2.5 SO2 CO 

Reduced Speed Zone 368  34.3  32.1  10.8  12.1 

Manoeuvring 70.9  5.3  4.9  1.6  2.2 

Hotelling 273  30.6  28.7  9.4  8.5 

Total 712  70.2  65.8  21.7  22.8 
 

Emissions from the Reduced Speed Zone and hotelling modes are the largest source contributors for 
shipping activities within the boundary of the AEI.   
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6.2.2 Road Traffic 
Pollutant emissions from each type of road vehicle visiting the port, and by each terminal are provided in 
Table 6 and Table 7. 

Table 6: Road Vehicle Emissions by Vehicle Type 

Vehicle 
Emissions (Tonnes per Year) 

NOx PM10 PM2.5 

Cars 2.51 0.25 0.15 
LGVs 0.65 0.03 0.02 

HGVs 16.27 0.72 0.44 

Bus / Coach 0.91 0.03 0.02 

Total 20.34 1.03 0.63 
 
Table 7: Road Vehicle Emissions by Location or Activity 

Location or Activity 
Emissions (Tonnes per Year) 

NOx PM10 PM2.5 

Cargo 0.06 0.00 0.06 
Staff 0.97 0.10 0.97 

Cruise <0.01 <0.01 <0.01 

Ferry 19.31 0.92 19.31 

Total 20.34 1.03 0.63 
 

The AEI highlights that the majority of emissions from road vehicles within the boundary of the Port of 
Dover arise from HGV movements on and off ferries. 

In addition, emissions were calculated from different areas of traffic conditions at the port, such as free 
flowing outbound and inbound traffic lanes, areas where queueing or slow moving traffic would be expected 
and the waiting areas prior to road vehicles boarding the ferries, as highlighted in Figure 4.  The 
contributions of these areas to overall NOx, PM10 and PM2.5 from the road traffic source are presented in 
Figure 5. 
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Figure 5: Pollutant Emissions from Different Traffic Conditions 

Figure 5 highlights that the pollutant emission contributions are greater for the mapped areas of free-
flowing traffic, but this reflects the longer path and greater fuel use. Within the two areas where queueing 
traffic is likely, the buffer zone and check in lanes, fuel efficiency will be reduced, and NOx emissions are 
approximately 40% of the total for the road vehicle component.  Emissions from vehicles in the waiting 
areas are less than 10% of the total for each pollutant, which is reflective of the no idling policy which PoD 
has introduced. 

6.2.3 Fuel Consumption 
NOx emissions from each of type of plant and equipment considered in the AEI are provided in Figure 6. 
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Figure 6: NOx Emissions from Plant and Equipment at the Port of Dover 

Figure 6 highlights that emissions from tugs were the largest source of emissions from the fuel 
consumption source group, with over 20 tonnes of NOx in 2018.  These sources were grouped according 
to their type of operation or function, as shown in Table 8 and Figure 7. 

Table 8: Fuel Consumption Emissions by Group 

Group Sources 
Emissions (Tonnes per Year) 

NOx PM10 PM2.5 
Power / Heating Generator, Heating, Boilers 3.1 0.2 0.2 
Vessels Dredger, Tugs 23.8 0.9 0.8 
Landside Equipment Plant, Crane, Stevedores (tugs) 3.3 0.2 0.2 
Workshop Workshop 0.0 0.0 0.0 
Vehicles Vehicles 0.6 0.0 0.0 

Total  30.8 1.3 1.2 
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Figure 7: NOx Emissions from each Fuel Consumption Group in the AEI 

The results show that vessels which operate at the Port (tugs and dredgers) have the highest volume of 
pollutant emissions from the fuel consumption group in the AEI.  Landside equipment such as cranes and 
stevedores, and power and heating sources are responsible for approximately 3 tonnes of NOx per year. 

6.2.4 PoD Tiers of Control 
Table 9 shows the pollutant emissions associated with the notional ‘levels of control’ which the Port of 
Dover has over the various activities. 
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Table 9: Emissions Associated with ‘Control Levels’ 

Level of 
Control Activities 

Pollutant Emissions (Tonnes per year) 

NOx PM10 PM2.5 SO2 CO 

Control PoD owned plant and equipment, tugs 
and dredger 29.2 1.2 1.1 9.1 2.6 

Influence 
Berthed vessels, road vehicles travelling 
through the port, third party owner 
plant and equipment 

294 31.4 29.8 9.5 14.5 

Concern / 
Appreciation Vessels in transit 439 39.6 37.1 12.3 14.3 

 

The values in Table 9 indicate that the majority of pollutants released from activities at the Port of Dover 
are not within PoD’s direct control, but are within the Influence and Appreciation tiers of management.     
Emissions directly under the control of PoD account for less than 10% of emissions for the pollutants 
considered in the AEI, with the exception of SO2.  This is demonstrated in Figure 8. 

 

Figure 8: Proportion of Pollutant Emissions Under Each PoD Tier of Control 

Figure 9 shows the outputs from the AEI as total annual NOx emissions on a 100m x 100m grid across the 
port estate, displayed as a mass of pollutant released per year. 
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Figure 9: NOx Emissions by 100m x 100 m Grid Across the Port Estate 
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Figure 9 highlights that the grid squares with the highest NOx emission totals correlate with berth locations, 
and in particular shipping areas around the Eastern Docks.  In 2018, the baseline year for the AEI, the ferry 
and cargo terminal were both located at the Eastern Docks.  The opening of the new cargo terminal in 2019 
will result in a slight change to the spatial distribution of emission sources in the AEI, however emissions 
from ferries would still be expected to be the dominant source. 

With regard to the emission total values, it should be noted that there are no benchmark standards for 
annual air pollutant emissions on an area basis.  The health-based air quality Objectives in the UK are 
established for levels of exposure i.e. a concentration of a pollutant in air.  The purpose of the AEI approach 
is to understand which activities give rise to air pollutant releases and their relative contribution of all the 
potential emissions sources, in order to inform the emissions reduction plan. 

Resulting air quality, from the dispersion of the air pollutant emissions, is complex, as releases are diluted 
with distance from the source and are subject to wind dispersion, a feature which is affected by buildings 
and topography, with the added complexity of atmospheric chemical interactions, and a background air 
pollution level generated by other more distant emissions.  This matter is considered further in Section 11 
on future monitoring options. 

6.3 Atmospheric Emissions Inventory Summary 

The key findings of the AEI are summarised below: 

 Shipping activity is the largest source group within the boundary of the Port of Dover; 
 Within the shipping component, emissions from ferries is the dominant source; 
 HGVs passing through the ferry terminal is the largest source of pollutant emissions from the road 

traffic source group; 
 Fuel consumption by tugs and dredgers are the largest contributors to emissions from port related 

plant and equipment; and 
 The majority of emissions are under the Influence or Appreciation levels of control for PoD. 
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7. Air Quality Action Plan 

This section sets out the principles of an Air Quality Action Plan that will be adopted by PoD to work towards 
reducing emissions associated with port related activities.   The proposed measures have been expressed 
as short term (0 – 3 years), medium term (3 – 10 years) and long term (10+ years) actions in accordance 
with the PAQS guidance.   

The Air Quality Action Plan includes measures for the following main activities: 

 Vessel operations; 
 Road traffic 
 Shoreside operations; and 
 Commercial and corporate. 
 

For each of these activities, measures are separated under ‘Direct’, ‘Indirect’ and ‘Encourage or Influence’ 
categories (aligned with the categories of ‘control’, ‘influence’ and ‘appreciation’ as discussed earlier).  
Where possible, the potential emission reduction opportunities are quantified, based on the outcomes of 
the AEI for the baseline year. 

PoD is committed to minimising the environmental impact of port related activities, and recognises that the 
suite of measures listed in the Air Quality Action Plan may also have wider benefits to other environmental 
aspects, such as noise, GHG emissions and water quality.  Further consideration to wider environmental 
benefits is provided in Section 10. 

7.1 Vessel Operations 

The AEI highlighted that emissions from shipping are the largest source within the boundary of the Port of 
Dover.   Within the shipping component, emissions from ferries are responsible for 83% of emissions, as 
shown in Figure 10. 

 
Figure 10: Emissions Contribution by Vessel Type. 
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It is recognised that in general, external factors such as national and international regulation have the 
greatest influence over emissions from the shipping sector.  The Port of Dover lies within the North Sea 
Sulphur Emissions Control Area, and all local and visiting vessels are already obliged to use ultra-low 
emissions fuel types or abatement to meet the emissions standards.  In addition, the IMO has agreed to 
the introduction of a NOx emissions control area for the North Sea from 2021, which will reduce the limit 
on NOx emissions from new ships by around 75%.   

PoD regularly consults with the main operators at the Port, in particular the ferry companies P&O Ferries 
and DFDS.  P&O Ferries are considering the adoption of new ferries to replace some of the current fleet 
which operate between Dover and Calais, with a hybrid ferry already on order.   

Feasibility studies have been carried out to investigate the potential for provision of shoreside power (‘cold-
ironing’) which vessels could use at the Port of Dover.  The studies highlighted that there are significant 
engineering issues and costs, particularly with local grid capacity which may prevent the widespread 
adoption of shoreside power at the Port of Dover.   

Measures that will be adopted by PoD to reduce emissions associated with vessel operations are provided 
in Table 10. 

Table 10: Emission Reduction Measures Related to Vessel Operations 

Source / 
Activity 

Proposed Actions 

Direct Indirect Encourage and Influence 

Short-term (0 – 
3 years) 

Review the criteria for the 
Safety, Environment and 
Awareness (SEA) award for 
cruise vessels to include 
recognition of lower emission 
vessels. 

  Continue to work together with 
all ferry operators to harmonise 
schedules to reduce times of 
peak demand. 

Liaise with ferry companies and 
encourage the replacement of 
old vessels with newer models. 

Medium-term (3 
– 10 years) 

Transition port owned vessels 
(tugs, dredgers and pilot boats) 
to alternative fuels where 
possible 

  
  

Liaise with cargo communications 
to schedule to reduce times of 
peak demand, and to reduce tug 
emissions from idling. 

Work with stakeholders to 
identify potential for introducing 
a variable charging scheme 
based upon vessel emissions 
performance in-Port. 

Analyse the findings of electric 
and hybrid vessels 
implementations to inform vessel 
replacement program.  

Long-term (10+ 
years) 

Implementation of identified 
electric and hybrid vessels 
replacement programme for 
tugs. 

 Investigate the feasibility of ferry 
operators adopting low emission 
fuels, such as Liquefied Natural 
Gas (LNG), hydrogen, ammonia. 
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The International Maritime Organisation (IMO) and MARPOL has established NOx emission standards for 
marine diesel engines, which are commonly referred to as Tier standards.   Vessels with engines built prior 
to 1999 fall under the Tier 0 standard.  Vessel engines built since 2016 need to comply with Tier III emission 
limits, which depending on the engine maximum operating speed, can reduce NOx emissions by over 80% 
when compared to Tier 0 or Tier I.   The adoption of one frequently calling ferry vessel with engines which 
meet the Tier III emission limits, compared to a Tier 0 engine could save up to 57 tonnes of NOx per year19.  

As the use of alternative fuels in shipping at the Port is still at options appraisal or pilot study stage, the 
extent that they will be adopted by tenants and shipping companies is currently unknown.  The adoption of 
alternative fuels by shipping vessels is also dependent on technological and economic factors within the 
sector.   

PoD will engage with stakeholders to continue to pursue the adoption of alternative fuels in shipping, and 
analyse the findings of pilot studies, such as may be published by sector groups or by other ports in the UK 
and Europe.  PoD is also considering the adoption of hybrid powered harbour patrol launch and tugs when 
the current fleet are due to be replaced in 2025 / 2026. 

The adoption of low to zero emission fuels for harbour craft such as tugs and dredgers at the Port of Dover 
could save up to around 20-24 tonnes of emissions at the Port of Dover per year. 

7.2 Road Traffic 

Road traffic emissions are responsible for 2.7% of emissions within the AEI study area and the boundary 
of the port.  This is partly in reflection of the work already carried out by PoD to reduce queuing and increase 
the efficiency of vehicles passing through the port.  However, it is recognised that emissions from road 
vehicles are likely to have wider impacts in the hinterland.  Furthermore, road traffic emissions are 
considered to be the principal source of emissions within the AQMA, although the adoption of the TAP 
procedures has reduced congestion within the A20 AQMA.   

The Port of Dover is the busiest ferry port in Europe, and has approximately 5 million vehicles which pass 
through the port each year.  Therefore, PoD has limited influence over reducing emissions associated with 
port related road vehicles activities. 

PoD does however recognise that the wider transport system greatly influences emissions arising from 
vehicles, and therefore will engage with local stakeholders to adopt programmes which seek to reduce 
emissions. A list of emission reduction measures related to road traffic are presented in Table 11. 

 
 

 

 
 

                                            
19 Calculated from emissions released in the 2018 baseline emissions inventory from the Pride of Canterbury, which was built in 
1991. 
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Table 11: Emission Reduction Measures Related to Road Vehicles 

Source / 
Activity 

Proposed Actions 

Direct Indirect Encourage and Influence 

Short-term (0 – 
3 years) 

Explore alternative travel to work 
options and develop a green 
travel policy for port workers. 
 

Work with stakeholders, 
Highways England and Dover 
District Council to implement a 
more stringent no idling policy 
for both freight and passenger 
vehicles. This could be achieved 
through the greater use of 
overhead signs to message the 
no idling policy. 
  

Investigate feasibility of 
establishing remote freight 
consolidation centre, with electric 
tug forwarding to/from Port. 

Conduct a study of traffic routes 
and flows to optimise free flow 
and lower emissions.  An 
outbound controls project is 
underway which is reviewing 
how traffic is handled to optimise 
flow.   

Work with operators to smooth 
freight arrival times and reduce 
dwell times. 

Work with local authority and 
freight companies to assist 
improving air quality in the A20 
AQMA. 

Medium-term (3 
– 10 years) 

  
  

Work with highways England to 
reduce queueing traffic and 
interconnect with highways. 
  

Investigate opportunities for 
modal shift from freight traffic to 
rail. 

Long-term (10+ 
years) 

 
  

  Consider partnerships with 
freight operators and local 
authorities to encourage 
operators to accelerate the 
adoption of Euro VI HGVs and 
alternative power trains. 

 

As reflected in Table 9, PoD has limited direct control with respect to implementing measures to reduce 
emissions from road vehicles.   

The Port of Dover is working with a host of major commercial businesses across key sectors as well as 
leading academic institutions across the UK and local authority and local enterprise partnerships in Kent and 
the West Midlands to deliver on the Government’s key future trade agenda. Led by Port of Dover, the group 
is working to support British exports, increasing global trade and delivering sustainable logistics by 
developing the UK’s first Global Trade & Innovation Zone and zero emissions logistics corridors through an 
ambitious and innovative Freeports concept and bid. The development of such corridors will consider the 
alternative fuel, infrastructure and system requirements necessary as well as leading-edge new technologies 
for the movement of goods. 

7.3 Shoreside Operations 

Shoreside operations in the context of the AEI include emissions from plant and equipment such as cranes, 
forklifts and heating plant.  This also includes road vehicles which operate within the port boundaries, such 
as PoD or tenant owned vehicles. Measures to reduce emissions from shoreside operations are provided in 
Table 12.  
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Table 12: Emission Reduction Measures Related to Shoreside Operations 

Source / 
Activity 

Proposed Actions 

Direct Indirect Encourage and Influence 

Short-term (0 – 
3 years) 

Conduct a feasibility study for 
electric vehicle charging points 
for port stakeholder vehicles.  

  
  
  
  
  

Explore working with tenants and 
other in-port third parties to 
transition to electric/hybrid 
vehicles, where possible. 

Continue program to review and 
convert from fossil fuel-fired 
heating systems to lower 
emission systems. 

Explore with partners, possibility 
of zero emissions logistics 
corridor to connect port with 
Hinterland. 

Set up a task group to review 
red diesel use around the port 
estate and plan to replace with 
low emission alternatives where 
possible.  

Investigate opportunities for 
modal shift from freight traffic to 
rail. 
  

Replace Cargo Terminal in the 
Eastern Docks with new energy 
efficient terminal. 

Consider feasibility of retro-fitting 
emissions controls to port plant 
& vehicles. 

Medium-term (3 
– 10 years) 

Use feasibility findings to install 
electric vehicle charging points 
on the port estate. 

Conduct a feasibility study for 
Onshore Power supply on berths. 

Consider running demonstration 
project for shore side power with 
suitable partner shipping line(s). 

Review and consider the 
introduction and/or increase in 
renewable energy production 
(wind/solar/PV/ hydrogen/ 
biomass/ wave /heat pumps). 

     

Conduct a study on staff 
buildings’ utilisation to enable 
any changes to lower energy 
requirements.  

     

Evaluate options for electrical 
storage. 

     

Evaluate terminal optimisation 
tools. 

     

Long-term (10+ 
years) 

Develop a port vehicle 
replacement plan to low emission 
alternatives. 
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Source / 
Activity 

Proposed Actions 

Direct Indirect Encourage and Influence 

Implement low emission 
technology and equipment in the 
cargo terminal.  

   

Switch to lower-emission fuels 
for heating where possible. 

   

Conduct a review on provision of 
alternative fuel facilities for 
vessels (e.g. hydrogen, ammonia 
infrastructure). 

   

 

The measures in Table 12 show that there is significant potential to reduce emissions associated with 
shoreside operations.  The AEI highlighted that emissions from shipping was the largest contributor to 
emissions from the Port of Dover, therefore measures such as the provision of shoreside power or the 
provision of alternative fuel facilities for vessels could have a significant effect in reducing emissions from 
within the port boundary.   

As reflected in Section 5, a number of measures have already been introduced to reduce emissions from 
landside equipment such as forklifts and pallet trucks, which has resulted in a relatively low contribution 
from these sources in the baseline AEI.  PoD has more direct control of emissions from these sources, and 
will therefore seek to adopt measures such as low emission fuels for heating systems and equipment in the 
cargo terminal on the short, medium and long term horizons.  

PoD is also seeking to improve energy efficiency and reduce the use of fossil fuel sources as an energy 
generation source at the port.  Whilst these measures may not have a direct effect in reducing emissions 
of local air pollutants considered in the AEI within the port boundary, they will reduce indirect carbon and 
GHG emissions arising from port-related activities.  Further consideration to wider environmental benefits 
is provided in Section 10. 

7.4 Corporate and Commercial 

PoD recognises that commercial and corporate actions can lead to procurement and management behaviour 
that will reduce emissions associated with port-related activities.   This includes the incorporation of 
environmental standards as part of any renewed or future tenancy agreement, requirements for the 
provision of information for future emission studies and introducing measures or policies to encourage the 
adoption of new and low energy and emissions plant and equipment. 

PoD will also continue to consult and engage with local authorities, investors, stakeholders and partners to 
investigate emission reduction opportunities that could be provided by the port estate.  Emission reduction 
measures related to Commercial and Corporate measures are provided in Table 13. 
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Table 13: Emission Reduction Measures Related to Corporate and Commercial Measures 

Source / 
Activity 

Proposed Actions 

Direct Indirect Encourage and Influence 

Short-term (0 – 
3 years) 

Consider tenancy and other 
contract agreement renewals 
and inserting requirements for 
the provision of information (on 
transport, vehicles, fuel use etc.) 
to better inform future emissions 
studies. 

  Monitor Local Plan processes and 
aim to influence planning 
outcomes in the vicinity of the 
Port. 

Consider tenancy and other 
contract agreement renewals 
and inserting low emission 
requirements on operations. 

Contribute to PASSAGE 
INTERREG project to contribute 
to and enable understanding and 
UK and EU government progress 
towards lower emission targets. Introduce a sustainable 

purchasing policy  

Review remote working options 
for management and 
administration staff. 

Conduct a feasibility and 
evaluation of installing point 
source emission sensors. 

New booths for outbound traffic 
will include more efficient 
lighting, heating and cooling. 

Medium-term (3 
– 10 years) 

  Consider establishing a 
programme with all operators to 
reduce emissions associated with 
fuel consumption from all cargo 
handling equipment and plant.  
The programme could include 
prohibiting the addition of older 
diesel engines without PoD 
approval, and include 
requirements for fuel efficiency, 
idle reduction and monitoring of 
plant and equipment use. 

Consider establishing a system 
where Port tenants are required 
to annually register diesel-
powered non-road equipment, 
reporting operating hours and 
pay a fee for older, higher 
emission equipment.  To 
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Source / 
Activity 

Proposed Actions 

Direct Indirect Encourage and Influence 

accelerate the transition to lower 
emission equipment, a large 
portion (80%) of the fee could 
be eligible for rebate once the 
tenant replaces, retrofits or 
retires the older equipment. 
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8. Options and Targets 

8.1 Emission Reduction Options 

The DfT commissioned a report to provide a high-level overview of the range of greenhouse gas and air 
pollutant emissions abatement options available for maritime sources, which was released as part of the 
Clean Maritime Plan20.  The document includes an overview of the UK’s shipping emissions and sets out the 
options available to inform policy makers.  

The report notes that abatement options can be split into four categories:  

 Technologies which increase energy efficiency (e.g. decreasing resistance of a ship’s hull, engine 
efficiencies); 

 Increases in efficiency through operational or behavioural change (e.g. speed reductions, 
maintenance);  

 Use of technologies which capture or treat exhaust emissions (e.g. Selective Catalytic Reduction 
(SCR), carbon capture and storage); and,  

 Alternative fuel and energy sources (e.g. natural gas, hydrogen, biofuels, batteries).  

The document notes that benefits of reducing GHG emissions are felt regardless of geographic location; 
however, air pollution measures are of greatest importance when vessels are in proximity to population 
centres and coastlines, due to effects on health and ecosystems, rather than when vessels are in open sea. 
As such, abatement technologies which reduce emissions from vessels at berth or anchor will have the 
greatest effect on local air quality. Furthermore, some abatement technologies which reduce emissions of 
air pollutants can have a negative effect on emissions of GHGs, particularly in relation to the capture or 
treatment of emissions, where more energy is consumed in catalytic reduction, gas recirculation or filtration, 
etc.). 

The report considers each abatement option in terms of its impact on GHG and air pollutant emissions, 
technological readiness, the expected date that the technology would be commercially available and future 
cost reduction potential. 

Consideration was also given to the implementation of the abatement options in practice and the 
uncertainties and variabilities that may occur. The cost and effects of energy efficiency measures and 
operational or behavioural changes can be highly variable depending on the design of the ship and the way 
they are operated, which can hinder take-up. Whilst the benefits of capture and treatment options are 
relatively certain as they can be easily tested and monitored, there is uncertainty in future innovations and 
concepts. Alternative fuels and energy sources are most uncertain as the scaling-up of these technologies 
has yet to be carried out. There is also a lack of certainty about which options may prove the most 
commercially competitive and therefore where economies of scale can be made to make certain 
technologies more attractive.  

The achievement of emission reductions varies based on the vessel type, size, operation and route. Some 
options are more suitable to deep-sea shipping (e.g. speed reduction) and some have greater benefits for 
ships more frequently at berth (e.g. hybrid technologies and shore power). Vessels travelling long distances 

                                            
20 Smith et al, 2019. Reducing the Maritime Sector’s Contribution to Climate Change and Air Pollution: Maritime Emission Reduction 
Options. 
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are unlikely to be able to utilise technologies such as batteries, and alternative fuel and energy options 
typically require more space for storage than fossil fuel options, which can be prohibitive. As such, these 
technologies are better suited to vessels which spend short durations at sea. The use of wind propulsion 
can be constrained by the availability of deck space on certain vessel types. 

The document notes that most abatement options can be used in combination, but the expected savings 
from each option individually would not be experienced cumulatively, (e.g. where less energy is consumed, 
energy efficiency improvements have a diminishing effect). Furthermore, installation of air emissions 
abatement technology may be applied to vessels which use fossil fuel, but if the fleet were subsequently 
converted to an alternative fuel source which would have GHG benefits, the previous abatement technology 
would be obsolete.  

It is recognised that there are significant dependencies on wider infrastructure and developments in the 
energy system. The widespread use of alternative fuels is dependent on robust supply chains. Shore power 
connections can place significant power demands on the grid and therefore require infrastructure 
development. Some air pollution reduction technologies (e.g. SOx scrubbers) create a waste stream which 
requires storage and disposal at port, adding to infrastructure requirements.  

The report concludes that all options for abatement are currently available and technologically mature or 
expected to be available within the next ten years. As such, there is no requirement for a significant delay 
in implementation. Furthermore, many of the options would have a reduced cost of implementation and 
use if widespread take-up occurred in UK fleets, or globally.  

Subject to the resolution of barriers to uptake, all vessel types are capable of achieving zero operational 
GHG and air pollutant emissions by use of alternative fuels and machinery. Changes in new-build 
specifications and use of options which require minimal modification to existing ships (e.g. biofuels and 
synthetic fuels) would accelerate this transition. However, this would require sustainable supply chains 
which minimise ‘upstream’ emissions in the production of these fuels. Immediate implementation of energy 
efficiency options would still have benefits after fuel switching and would make the supply and cost more 
attractive.  

The report notes that a late (post-2030) transition away from fossil fuels would place greater reliance on 
air pollution abatement systems. Weak commercial or policy drivers would see a more gradual uptake of 
zero emissions options, with full sector uptake expected to be achieved between 2050 and 2100.  
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9. Cost / Benefit Analysis 

The aims of the AEI study were to identify the emission contribution of different source groups at the Port 
of Dover, to enable proportionate and cost-effective reduction measures to be identified as part of the Air 
Quality Action Plan.   

2020 is a challenging year, with the commercial effects of the global pandemic and ongoing Brexit trade 
negotiations, for PoD to commit defined budgets to the range of measures set out above.  Further detailed 
studies are required to establish the potential costs and timescales associated with their implementation, 
and these feasibility studies will incorporate due consideration to the relative environmental benefits.  

10. Consideration of Other Environmental Impacts 

Some of the emission reduction measures listed for consideration in this PAQS will have other beneficial 
environmental impacts associated with port-related activities, not necessarily related to local air quality and 
human health impacts.  Examples of these measures are discussed further below. 

A reduction in air emission sources will lead to a decrease in long-term deposition of air pollutants and the 
associated potential for acidification or nitrification effects on more distant sensitive terrestrial or marine 
ecological receptors. Measures to reduce combustion of fossil fuels will have a direct benefit in reducing air 
pollutants such as NOx and particulates, but also GHGs which contribute to climate change.  There are a 
series of measures that will be adopted which will reduce energy demand at the port, and increase the 
supply of renewable energy, therefore reducing the release of GHG emissions associated with port related 
activities.  The climate change impact of these measures will not be measurable at the local scale, but such 
efficiencies will contribute to the Government’s statutory carbon/GHG reduction target. 

Whilst there are obvious linkages between reducing emissions of air pollutants and GHGs, there is potential 
for wider beneficial environmental impacts associated with the adoption of the emission reduction measures 
recommended in the PAQS.   A reduction in the use of diesel fuel in ships, vehicles and plant will reduce 
the transport and holding inventory of the liquid hydrocarbon and thereby decrease the potential for spills 
and adverse impacts to marine water quality.   In addition, the reduction in reliance on auxiliary engines to 
provide power to vessels during berthing will have beneficial environmental noise impacts.  This will have 
benefits not just to people working within, passing through and living in the vicinity of the port, but also to 
marine and terrestrial ecology species. 

The Port of Dover, through a Steering Group and the Port Community 
Safety and Environment Committee, has been working throughout 2019 
and 2020 towards aligning our business strategies to the United Nations’ 
17 Sustainable Development Goals (SDGs). We have undertaken both 
internal and external stakeholder engagement to gain a view of what the 
priorities of our interested parties are, as well as analyse how the wider 
maritime and transport industry is implementing the SDGs into company 
policies and reporting. Through our work in compiling our emission 
inventory as well as our ongoing and future actions to reduce emissions, 
we consider that we will contribute in particular to the following SDG’s: 
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11. Future Monitoring and Reporting 

As previously identified, PoD has greatest control over emissions generated from its own operational 
activities within the Port, and has varying levels of influence over other sources such as shipping, road 
vehicles and plant and equipment owned by third party tenants.   

Establishing a port related AEI and creating a baseline to quantify emissions associated with different source 
groups has enabled a more informed and data driven series of measures to be included in this Air Quality 
Action Plan.  The AEI was compiled on best available information collated for an operational base year of 
2018.  It is acknowledged that there are some areas where available information was limited or not 
available, and PoD will ensure that measures will be adopted to collate further emission source information 
that was not possible in the baseline AEI.  

11.1 Air Quality Action Plan Review  

Measures are proposed in this Action Plan to improve the recording and collection of key information and 
datasets, and future iterations of the Plan will set out how those improvements have been addressed.  The 
DfT Guidance on consultation with port operators, authorities and other stakeholders is fully recognised, 
but the ability to undertake such consultation has been severely hampered by the Covid-19 pandemic and 
the constraints on commercial activities.  This was acknowledged in the extension granted to the submission 
of Air Quality Plans by the listed ports from July to December 2020. 
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The PAQS Guidance states that ‘the strategy should 
be resubmitted to the Department every three years 
from initial submission’, and a strategy model is 
displayed in Figure 11 which reflects such a cycle. 

Within the next three years, PoD will commit to 
implementing the short-term measures listed in this 
PAQS. In addition, PoD will monitor the adoption of 
these measures and evaluate their success as part 
of the next round of reporting.    

The Port of Dover will also report and monitor its 
success in achieving its targets listed in Section 8 
of the PAQS, including a review of the suitability and 
validity of the proposed metrics. 

 

Figure 11: PAQS Guidance - Monitoring and Action Plan Cycle 

 

11.2 Ambient Air Quality Monitoring 

There are no benchmark standards as such, for annual air pollutant emissions released on an area basis 
(mass of pollutant released per unit area per year).  Health-based air quality standards are established for 
levels of exposure, expressed as a concentration of a pollutant in air (usually as mass per unit volume, 
µg.m-3).  Air quality at any location is a consequence of the dispersion of all air pollutant emissions, from 
near or more distant sources.  The relationship between these emissions and associated local air quality is 
complex, as releases from a variety of activities are not consistent, are subject to wind dispersion and 
dilution, which is affected by buildings and topography and other meteorological parameters, with the added 
complexity of atmospheric chemical interactions.  Therefore, measurements of ambient air quality within 
and at the port boundary may not reflect the changes in pollutant emissions which are proposed to be 
implemented.  

Since the AQMA designated for elevated SO2 levels at the Eastern Docks was revoked, ambient air quality 
monitoring within the Port of Dover was discontinued.  A voluntary survey of the opacity of ferry exhaust 
emissions is carried out quarterly at the port on randomly selected ferries as they enter and exit the port 
using the Ringlemann scale assessment method.  Any high readings are reported on the environment 
incident reporting system and are raised with the PoD Marine Team and the individual ferry company.    

A potential consideration for future monitoring could include sensors to record and calculate emissions from 
sources such as road vehicles.  Furthermore, vehicle and plant fleets could be fitted with systems to monitor 
their use and worker behaviour, which could enable efficiency gains to be made. 

These potential ambient air quality and technology monitoring systems will be evaluated during the first 
cycle of implementation of our air quality action plan.  



Port of Dover Air Quality Strategy 2020 
 

 

                      Page 42 of 44                                         
 

12. Summary 

This document presents the PAQS for the Port of Dover, in accordance with the request from DfT in the 
Government’s Clean Maritime Plan.  The PAQS provides some context for the operations at the Port of 
Dover, and describes existing air quality conditions within and around the Port Estate.   A baseline AEI was 
compiled, the first of its kind for PoD, to provide a clear understanding of emission sources within the Port, 
including port-related shipping, road vehicles and fuel consumption by plant and equipment.   

The AEI has identified that overall, shipping is the largest source of air pollutant emissions within the Port 
Estate, in particular from ferry vessels.  For most pollutants considered in the AEI, the majority of emissions 
are from sources which PoD can at most only influence or promote an appreciation of, such as road vehicles 
and ships.  PoD has what would be considered as direct control of less than 10% of the key pollutant 
emissions within the Port Estate. 

Based on the findings of the baseline emissions inventory study, a series of measures has been set out, 
comprising proposals for emission reduction levels over the short, medium and long term.   

The Port of Dover is an ever-changing and developing organisation and the PAQS must necessarily be a 
living document that is updated periodically to reflect new developments and changing trade patterns as 
well as reflecting progress made through our Action Plan.  The PAQS will be reviewed and a resubmission 
made at the appropriate juncture, in consideration of DfT’s intended three-year cycle.   
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Acronyms  

AEI Atmospheric Emission Inventory 

AQAP Air Quality Action Plan 

AQMA Air Quality Management Area 

AQS Air Quality Strategy 

BPA British Ports Association 

CERC Cambridge Environmental Research Consultants 

CO Carbon Monoxide 

DDC Dover District Council 

DEFRA Department for Environment, Food and Rural Affairs 

DETR Department of the Environment, Transport and the Regions 

DFDS DFDS Seaways, ferry operator 

DfT Department for Transport 

DHB Dover Harbour Board 

DoE Department of the Environment 

ECA Emissions Control Area 

EFT Emission Factors Toolkit 

EMIT Emissions Inventory Toolkit 

EU European Union 

GHG Greenhouse Gas 

HGV Heavy Goods Vehicle 

IMO International Maritime Organisation 

LAQM Local Air Quality Management 

LNG Liquefied Natural Gas 

NAEI National Atmospheric Emission Inventory 
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NOx Oxides of Nitrogen 

NO2 Nitrogen Dioxide (NO2) 

PAQS Port Air Quality Strategy 

PM Particulate Matter 

PM10 Particulate matter, 10 micrometres or less in average aerodynamic diameter 

PM2.5 Particulate matter, 2.5 micrometres or less in average aerodynamic diameter 

PoD Port of Dover 

RSZ Reduced Speed Zone 

SEA Safety, Environment and Awareness 

SCR Selective Catalytic Reduction 

SO2 Sulphur Dioxide 

SOI Statement of Intent 

 

 

 

 

 


