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Glossary

AADT

activity data

ADMS-Urban

aggregation

APU

ArcGIS

area source

Benzo[a]pyrene

CandD source

Catalytic converter
(or “cat”)

CHags

cold starts

Annual Average Daily Traffic, measured in number of vehicles per
day. Applies to both road and rail traffic.

Data such as traffic flows, fuel consumption or number of cattle,
which can be used in combination with an appropriate emission
factor dataset, to estimate emissions when explicit emissions are not
available.

Atmospheric Dispersion Modelling System for regional air quality
modelling, developed by CERC.

Combination of sources into a single effective source. Typically in
EMIT this consists of combining all the sources (traffic, industrial
and commercial and domestic) within a 1km? grid square to give an
total emission rate for the entire square. Note that when the
Aggregate for export to ADMS-Urban box is ticked on the EMIT Inventory
screen, special treatment is applied to NOx and NO..

Auxiliary Power Unit. A power unit carried on an aircraft that can
be used in addition to the main sources of power.

ArcGIS is a GIS program.

An EMIT source type: one of the industrial source types, in which
the emissions are taken to occur uniformly over a specified area, for
example a landfill site. The source may be elevated.

One of the most commonly monitored polycyclic aromatic
hydrocarbons (PAH).

See commercial and domestic source.

A catalytic converter (“cat”) is a device used to reduce toxic
emissions from an internal combustion engine. Three-way
converters (typically used on petrol engines) reduce emissions of
CO, HC, and NOy; two-way converters (typically used on diesel
engines) reduce emissions of CO and VOCs.

When VOC emissions are measured, their masses are quantified in
terms of the mass of carbon in the release i.e. VOC emissions are
measured ‘as carbon’. In order to convert the ‘as carbon’ mass
emission to an ‘as VOC’ mass emission, the empirical formula
CHy g5 is assumed i.e. the mass ratio of VOC to carbon is 13.85/12 =
1.154.

Refers to the increased emissions from road vehicles starting with a
cold engine. (Although the emission contribution due to cold starts

EMIT User Guide
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commercial and
domestic source

COPERT

.csv file

database

Defra PPR110 RS
[*], Defra PPR224
RS [*]

DMRB, DMRB 2003

drive cycle

EFT

EGR

EMEP BW [*] RT 10,
EMEP TW [*] RT 10,
EMEP RW [*] RT 10

is not currently activated on the EMIT: Major Road source screen, cold
start emissions estimates can be included in an inventory by using
the UKEFDO7 Road HotCold activity dataset.)

An EMIT source type, representing emissions due to commercial
and/or domestic activities, or other diffuse activities. They are often
specified over a grid. Commercial sources are typically factories or
office heating, while domestic sources are also mostly associated
with heating. This can also be used to represent natural sources and
other greenhouse gas sources, for example, agricultural sources.

A software tool used to calculate air pollutant and greenhouse gas
emissions from road transport. The development of the model is
coordinated by the European Environment Agency (EEA) for
official road transport emission inventory preparation in the EEA
member countries.

Comma-Separated Value file, i.e. a text file containing columns of
text or numerical data in which a comma separates adjacent data
entries. Note that in some countries, where a comma is used as a
decimal symbol, the delimiter in a .csv file is not a comma — it is
usually a semi-colon. Users who make .csv files in Excel will not
have to worry about this, as EMIT and Excel should use the same
list separator character.

A collection of data organised into a well-defined structure. See also
EMIT database and emissions inventory database.

Speed independent non-exhaust road traffic emission factors for re-
suspension taken from work done by TRL/CERC for Defra,
categorised into light and heavy vehicles (TRL 2007a, TRL
2007b); * denotes number of fleet components.

Redundant sets of road traffic emission factors, no longer in the
EMIT database.

Describes the pattern of acceleration and braking for a road or rail
source. Some emission factor datasets are drive-cycle dependent.

An abbreviation used to denote a particular set of road traffic
emission factors taken from the Emission Factor Toolkit (EFT).

Exhaust Gas Recirculation, i.e. a method of reducing NOx emissions
from a vehicle by recirculating a fraction of the exhaust gas back
through the engine.

Urban non-exhaust road traffic emission factors taken from
EMEP/EEA documentation (* denotes number of fleet components,
RT indicates road type: ‘Urb’, ‘Rur’, ‘Mway’ for urban, rural and
motorway respectively).

Page viii
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emission factors

emission rate

emissions inventory

emissions inventory
database

EMIT

EMIT database

EMIT group

EMIT Import
Wizard

EMIT inventory

EMIT Mapper

EMIT profile

A set of data obtained from experimental results that relate emission
rates for different pollutants to vehicle sub-categories. There are
several different sets of emission factors available for road and rail
traffic sources in the EMIT database, with the number of vehicle
sub-categories ranging from 2 to 124, and for each of these there is a
set of pollutant emission rates in g/vehicle/km. Most emission
factors vary with speed, and some also vary with year.

The mass flux of a particular pollutant from a specified source.
Units are typically g/s or kg/year.

Any listing of pollutant sources with their emission rates. An
emissions inventory may have a well-defined structure, such as an
inventory in an EMIT database, or else may be a simple listing.

Refers to a specific database structure used to contain an emissions
inventory for use by the ADMS-Urban dispersion model.

An atmospheric EMissions Inventory Toolkit: a flexible software
tool to organise pollutant sources (traffic, industrial, commercial
and domestic) and their corresponding emissions. For some types of
source it can also estimate emission rates from activity data such as
traffic flows and speeds using emission factor datasets. EMIT can be
used to store data on toxic pollutants and greenhouse gases.

EMIT uses databases (.mdb files), containing data arranged into a
hierarchy of inventories, groups and individual sources. Typically,
an EMIT database would correspond to emissions from a particular
geographical area, such as a factory, town, city or region.

Each EMIT inventory contains one or more groups of sources. Each
group contains only sources of the same source type, i.e. point,
major road, rail, etc.

An EMIT utility available to import data from a variety of file
formats (ESRI Shape files, Mapinfo .mif files, .csv files) into the
EMIT database.

Each EMIT database contains one or more inventories. An EMIT
inventory contains a set of sources arranged into distinct groups.
Typically, an inventory is constructed for a particular year, which
may, for instance, be present or future, and it may contain modified
sources taking into account a proposed traffic management scheme.

An EMIT utility allowing the user to visualise and manipulate
source data.

(Not currently used in EMIT.) EMIT allows the definition of several
types of profile to be stored, although these are not currently used in
emission calculations. Available emission profile types are (a) time-
varying profiles, (b) yearly profiles, allowing variation on a day-by-
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EMIT source

EURO 2009 Mway,
EURO 2009 Rural,
EURO 2009 Urban
EURO Base 03
EURO Feb 2002
EURO Scaled 03
EURO09 ROAD
IDLING [*]

export

fleet components

GHG
GIS

GLA inventory

greenhouse gases

grid source

day basis, and (c) exit profiles, simulating variation in exit gas
emission rate with ambient temperature.

A source belonging to one of the 8 source types (major) road, minor
road, rail, point, line, area, volume, and CandD.

A redundant set of road traffic emission factors, no longer in the
EMIT database.

A redundant set of road traffic emission factors, no longer in the
EMIT database.

A redundant set of road traffic emission factors, no longer in the
EMIT database.

A redundant set of road traffic emission factors, no longer in the
EMIT database.

Exhaust emissions from idling road traffic, derived from the EURO
2009 Urban dataset (* denotes number of fleet components).

The user may export emissions data from EMIT into an emissions
inventory database for use with ADMS-Urban, or to a shape file that
can be viewed in ESRI’s ArcGIS, or other GIS software.

A classification of traffic according to a relatively small number of
broad categories used to describe the traffic composition. This
classification is likely to be similar to that output from a traffic
model or from traffic count observations. For road traffic, EMIT
supports either standard fleet components with 3 categories (heavy
traffic/light traffic/motorcycles) as well as the 11 component
categorisation used in the Greater London Authority inventory (the
London Atmospheric Emissions Inventory, LAEI). For rail, EMIT
includes emissions datasets with 2, 4 and 14 fleet components.

Abbreviation for Greenhouse Gas

Geographical Information System: combined data organisation and
visualisation system commonly used to analyse the spatial
relationships between data. Software systems include ArcGIS and
Maplnfo.

Emissions inventory compiled for the Greater London Authority.
See also fleet components.

Gases that contribute to the trapping of solar radiation within the
atmosphere, specifically carbon dioxide (CO2), methane (CHba),
nitrous oxide (N20), sulphur hexaflouride (SFs), perfluorocarbons
(PFC) and hydrofluorocarbons (HFC).

An ADMS-Urban term. EMIT exports inventory totals as an ADMS-
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grid totals

group
GSE

HDV

HGV

hot soak

ICAO

import

industrial source
inventory

inventory coverage

LAEI
LEZ

LGV

LGV N1(I)
LGV N1(1I)
LGV N1(I11)

line source

Urban grid source.

For an inventory, total emission rates for each pollutant are given
aggregated onto a rectangular grid of square cells.

See EMIT group.

Ground Support Equipment. Equipment used at airports to support
aircraft.

Heavy duty (road) vehicle. The UK Highways Agency defines
HDVs as vehicles with maximum gross vehicle weight over 3.5
tonnes. The DMRB road emissions factors use this classification.
See also HGV.

Heavy goods (road) vehicle. Inthe EURO emission factors, HGV is
used for vehicles with maximum gross vehicle weight over 3.5
tonnes. Note that the UK Highways Agency defines HGVs as
vehicles with maximum gross vehicle weight over 7.5 tonnes.
Contrast with HDV, the classification used in the DMRB factors.

Emissions due to evaporation of fuel after a (hot) engine has been
switched off.

International Civil Aviation Organization, which periodically
releases databases containing emission factors for jet aircraft.

A user may import data from ESRI Shape files, MaplInfo .mif files or
.csv files into EMIT using the EMIT Import Wizard.

A point source, line source, volume source or area source.
See emissions inventory.

The geographical area over which EMIT will calculate emissions. It
may include some or all of the EMIT inventory. It is a rectangular
region covered by a grid of square cells, defined by the cell size and
the grid references of its southwest and northeast corners.

London Atmospheric Emissions Inventory

See Low Emissions Zone.

Light goods vehicle (weight less than or equal to 3.5 tonnes).
An LGV weighing 1.305 tonnes or less.

An LGV weighing between 1.305 and 1.76 tonnes.

An LGV weighing more than 1.76 tonnes.

EMIT industrial source type; a sequence of straight-line segments

EMIT User Guide
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Low Emissions Zone

LPG

LRC

LTO

major road source

MaplInfo

.mif file

minor road source

NAEI
NAEI 2014 Mway,

NAEI 2014 Rural,
NAEI 2014 Urban

noise mapping

non-exhaust road
traffic emissions

NOx

Part A source

joining a set of vertices.

Geographical area where a deliberate attempt to restrict emissions
has been made by banning vehicles that do not conform to certain
emissions standards.

Liquefied Petroleum Gas. A fuel used in heating appliances and
vehicles.

A redundant set of road traffic emission factors, no longer in the
EMIT database.

Landing Take Off cycle consisting of 2 aircraft operations: one
landing operation and one take off operation.

EMIT source type, giving emissions from traffic on a road that is
represented explicitly as a line source (as opposed to the aggregated
minor road source).

Maplnfo is a GIS program.

Maplnfo Interchange Format file: a file format used by Maplnfo to
exchange data with other programs. Source data in this format can
be imported into the EMIT via the EMIT Import Wizard.

EMIT source type, giving emissions from traffic on small roads —
these are not represented explicitly but their emissions are combined
(aggregated) over one or more grid squares (as opposed to a major
road source which is modelled as a line source).

The UK National Atmospheric Emissions Inventory.

The latest set of detailed road traffic emission factors for use
generally, as well as for investigating traffic management and
emission-reduction scenarios. These factors are year dependent as
they include adjustments due to vehicle mileage, and the uptake and
effect of new fuels. The ‘Mway’, ‘Rural’ and ‘Urban’ classifications
refer to the type of area in which the emission factor dataset is
applied, where ‘Mway’ is an abbreviation for motorway.

The creation of a contour map showing noise exposure levels.

Road traffic particulate emissions due to mechanical abrasion and
corrosion (primarily wear of brake, tyre and road surfaces), and the
re-suspension of material deposited on the road surface by tyre
shear, vehicle-induced turbulence and wind.

Abbreviation for a mixture of the two nitrogen oxides NO and NO..
NOxy values are “as NO2”.

A UK installation carrying on either a Part A(1) activity (regulated
by UK Environment Agency) or Part A(2) activity (regulated by a
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Part B source

Particle trap

Piston engine

PM

PM1o, PM2s

P07 Base

P07 Scaled

point source

profile

rail source

reference data

region type

road source

route type

SAP

local authority). For further details, refer to the Environmental
Permitting (England and Wales) Regulations 2010.

A UK installation carrying on either a Part B activity (regulated by a
local authority). For further details, refer to the Environmental
Permitting (England and Wales) Regulations 2010.

A particle trap or diesel particulate filter, sometimes called a DPF, is
a device designed to remove diesel particulate matter or soot from
the exhaust gas of a diesel engine.

A type of internal combustion engine, used to drive a propeller in
some light aircraft.

Emissions in the form of small particles resulting from combustion.

Emissions in the form of small particles resulting from combustion.
The numerical suffix denotes the maximum particle diameter in
microns, e.g. PMio denotes particles up to 10um in diameter.

A redundant set of road traffic emission factors, no longer in the
EMIT database.

A redundant set of road traffic emission factors, no longer in the
EMIT database.

EMIT industrial source type used for chimney stack emissions.

Any pattern of variation about a constant value, in particular
variation of source emission rate with time about a steady value. See
also EMIT profile.

EMIT source type, giving emissions from trains along a railway line
explicitly represented as a line source.

Term used in the EMIT User Guide to denote data available for use
by more than one source or group, for example, the sets of emission
factors and the pre-defined route types. Reference data may be pre-
loaded in EMIT, or user-defined.

In EMIT, the region type describes a house type in terms of its
energy use properties — such as house type, fuel type, insulation and
efficiency. It is used when estimating the CO. emissions from
domestic properties.

See major road source.

The route type describes the relative make-up of each fleet
component, in terms of the percentage of that component in each
vehicle sub-category. Route types can be year-dependent.

The UK Government’s Standard Assessment Procedure for Energy
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SCR

shape file
source
source type

traffic data

transport source
TSP
Turbofan

Turbojet

Turboprop

UKEA 09 Pigs,
UKEA 09 Poultry
UKEFD

UKGHG

vehicle sub-
categories

vertex/vertices

VOC

volume source

Rating of Dwellings (SAP, 2001).

Selective Catalytic Reduction, i.e. a device that is designed to reduce
the amount of NOx in the exhaust gas from vehicles.

File format used by ArcGIS to store data.
Any entity giving rise to pollutant emissions. See also EMIT source.
See EMIT source.

Data giving the overall traffic parameters: AADT, speed, fleet
components, emission factors and route type.

Road, rail, shipping or aircraft sources.
Total Suspended Particulates.
A type of jet engine used in commercial jet aircraft.

A type of jet engine, used in older jet aircraft. Modern commercial
jet aircraft are manufactured with turbofan engines rather than
turbojets.

A type of gas turbine engine used in smaller aircraft, where the
engine power is used to drive a propeller. Compare with turbofan,
turbojet and piston engines.

Datasets containing emission factors from intensive farming of pigs
and poultry, as supplied by the UK Environment Agency.

UK Emission Factors Database — provides emission factors for road
and rail traffic, and other sources (UKEFD, 2001, 2003 and 2007).

UK Greenhouse Gas Inventory, 1990 to 1999 (Salway et al. 2001).
Source of greenhouse gas emission totals in the UK.

Categories used by a particular set of emission factors to classify
road or rail vehicles — there are separate emission factors (for all
pollutants covered) for each vehicle sub-category.

Point/points used to define the geometry of an EMIT source. For
major road, rail and line sources, the vertices are the points where
straight line segments join; for point sources, the vertex is the centre
of the source; while for area, minor road, volume and CandD
sources, the vertices are the corners of the region covered by the
source.

Volatile Organic Compound — the term covers many different
substances including Methane, Benzene and 1,3-Butadiene.

EMIT industrial source type. Corresponds to a source where the
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emissions are distributed over a volume, e.g. dust from a quarry.
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SECTION 1 Introduction

1.1 Why use EMIT?

EMIT is a database tool for storing, manipulating and assessing emissions data from a variety
of sources. It can hold data from explicit sources such as major roads, rail and industrial
sources. In addition, EMIT can hold data from sources that may be too small to be considered
explicitly, and instead are treated as average emissions on a regular grid. Source data held in
this way are minor road and commercial and domestic sources. EMIT holds emissions data
that have been directly imported, or else it calculates emissions from source activity data
(such as traffic flow, speed and source length for roads, fuel consumption for industrial
sources, or number of cattle for area sources) using up-to-date emission factors. Additionally,
when neither explicit emissions nor activity data are available, EMIT can calculate emissions
using a scaling of a national emissions figure by a local statistic such as population.

x é Key:

@® Part B sources
< Railways
/\ A: Major Roads

}t:j A: Minor Roads

Figure 1.1 — Example emissions inventory held in EMIT as displayed in the EMIT Mapper

EMIT holds the emissions data from all sources in one place. This is very important as these
data are required for a number of different environmental assessments, such as local air
pollution studies of toxic pollutants, greenhouse gas (GHG) emissions inventories and noise
mapping studies. The data used in all these projects must be consistent and traceable — EMIT
can help to do this.

For air pollution studies, the emissions of local pollutants such as NOy, NOz, CO and
particulates (PM1o and PM2 ) are required as input for air dispersion modelling software, such
as ADMS-Urban. Pollutant concentrations predicted by air dispersion modelling software are
then compared to national and international air quality standards. Often, it is not only the
present situation that is of interest. Predicted concentrations for future years to which the air
quality standards apply, and changes due to various traffic management schemes are also of
interest. EMIT has been specifically developed to facilitate the rapid calculation and
assessment of emissions for these different scenarios.
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The EMIT database includes sets of road traffic emission factors, including the latest detailed
emission factors.

The latest simplified factors included in version 10.1 of the Emission Factor Toolkit
(published by Defra and the Devolved Administrations, EFT v10.1 2020) are included in the
EMIT database. These emissions factors are identical to those in EFT v11.0 2021; therefore, a
separate EFT 11 dataset has not been included.

COPERT v5.5 emission factors have been included for pollutants not included within EFT
v10.1.

The increase in air traffic has led to interest in the impact of airports on local air quality, in
addition to the significant contribution that aircraft make to greenhouse gas emission totals.
EMIT includes a number of emission factors datasets that allow users to calculate emissions
totals from both aircraft (for example using the ICAO database, EASA 2014), as well as the
associated auxiliary power units, ground support equipment and road traffic. For the purpose
of calculating greenhouse gas emission totals from aircraft, EMIT includes an emissions
dataset derived from information given in the IPCC manual (IPCC 1996).

It is often useful when considering emissions due to road transport to be able to apportion
emissions by vehicle type. It is possible in EMIT to create user defined groups of vehicle
classes and calculate emission rates of the pollutants of interest due to each group. SECTION
9 of the User Guide discusses traffic apportionment in more detail.

EMIT has the capability to export total emissions onto a grid for use in air quality modelling.
The grid can be exported on a 2D plane or in 3D. The 3D grid can be output in a format
suitable for use with ADMS-Urban or CMAQ air quality models.

In EMIT, it is straightforward to consider different traffic management schemes such as Low
Emission Zones where vehicles that do not conform to certain emission standards are
excluded, speed restriction areas, and Home Zones. SECTION 10 of the User Guide
discusses how to calculate the change in emissions due to various traffic management
schemes using EMIT.

There is government guidance on how Local Authorities should become accountable for their
levels of GHG emissions (GHG, 2001). The six main greenhouse gases (carbon dioxide,
methane, nitrous oxide, sulphur hexaflouride, hydrofluorocarbons and perfluorocarbons) are
all present as pollutants in the EMIT database. Greenhouse gas emission totals are displayed
in EMIT either in terms of actual emission, with ‘carbon dioxide as C’, or in terms of the
Global Warming Potential of each gas. The majority of the road and rail emission factor
datasets include emission factors for the relevant GHG pollutants. In addition, factors used in
the UK’s National Atmospheric Emissions Inventory (UKEFD 2007) have been included. A
dataset based on the Government’s Standard Assessment Procedure for Energy Rating of
Dwellings (SAP 2001) has also been compiled in order to allow users to approximate CO;
emissions from domestic dwellings in terms of house type, fuel type, insulation and heating
efficiency.

GHG emission inventories are usually compiled using two approaches — a ‘bottom-up’
approach where emissions data are detailed and spatially varying, and a ‘top-down’ approach
where emissions are calculated using a scaling of a national or other large scale emissions
value by a relevant statistic. EMIT can be used to calculate GHG emissions using both these
approaches. Section 11 gives full details of how EMIT can be used to calculate a GHG
emissions inventory.

Page 2 EMIT User Guide



SECTION 1 - Introduction

The main sources of local air pollution — road and rail sources — are also the main noise
sources. These source data can be stored in EMIT. Specifically, EMIT can store texture depth
and road surface type for major roads, and these data can be exported along with all other
relevant source parameters in a form compatible with noise mapping software packages. Thus
the same raw data can be used to assess both air quality and noise.

Whether it be for emission calculations, air quality modelling, greenhouse gas inventories or
noise mapping, EMIT is a flexible tool for storing atmospheric emissions data.
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1.2 EMIT User Guide overview

The contents of the EMIT User Guide are discussed briefly below.

Section 2 gives the system requirements for EMIT, and takes users through the installation of
the software. Note that both EMIT and the EMIT Mapper are installed, each with their own
icons on the desktop.

EMIT holds data from eight different source types: major road, rail, point, line, area, volume,
minor road and commercial and domestic. These are discussed fully in Section 3 of the User
Guide. This section also outlines the database structure in terms of inventories and source
groups.

SECTION 4 of the User Guide takes the user on a guided tour of the EMIT interface. This
section includes fully annotated pictures of the four main EMIT screens.

There are a number of issues to be considered prior to setting up an emissions inventory. For
example, which sources are to be included in the inventory? Are explicit emissions from these
sources available, or will the emissions have to be calculated using appropriate activity data?
Or perhaps, if very little is known about the sources, a scaling approach may be required to
approximate the emissions. Section 5 gives some background on the preparation required
prior to setting up an emissions inventory. Within an inventory, sources are organised within
groups; Section 5 also gives examples of how to create the various types of group.

Emissions data, other source parameters and text data containing notes and keywords can be
imported in EMIT using the EMIT Import Wizard. The file types that can be imported using
the wizard are ESRI shape files, Mapinfo MIF files and comma separated variable (.csv) files.
Note that emissions data held in spreadsheets, or tab-delimited text files can be saved in .csv
format using a package such as Microsoft Excel for ready import into EMIT. SECTION 6
gives step-by-step instructions on how to import data using the EMIT Import Wizard.

Once all the emissions data have been imported into EMIT, they can be viewed and
manipulated using the EMIT Mapper. Sources can be added and deleted using the Mapper, for
instance, to keep the EMIT database up-to-date. For example, a new industrial source can be
added and a railway line that has been shut down can be removed. Source locations can also
be edited — this is useful both for correcting incorrectly aligned roads, perhaps using an
imported map tile for guidance, as well as adding new roads to the database. Additionally, the
Mapper allows sources in an area to be selected and then moved between groups in order to
consider the emissions consequences of different traffic management schemes. Section 7
describes the EMIT Mapper and includes two worked examples to help familiarise users with
this utility.

Emissions totals are displayed both on a grid square by grid square basis, as well as for the
whole inventory; greenhouse gas emissions totals are also displayed. Totals from each group
are given, and groups are categorised in terms of their greenhouse gas sector, when
appropriate. All sources can be exported with their associated source and group parameters,
activity data and emissions on a group-by-group basis to ESRI shape files. Emissions and
relevant source parameters from road, point, area, line and volume sources can also be
exported to the ADMS-Urban emissions inventory database in order to be modelled explicitly
in ADMS-Urban or other air dispersion modelling software. Inventory totals can also be
exported for use in ADMS-Urban in 2D or 3D format, 3D grid totals can also be exported in a
format suitable for use in CMAQ. These outputs are discussed fully in SECTION 8 of the
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User Guide.

SECTION 10 discusses how to use EMIT to investigate the emissions consequences of
various traffic management schemes. An example is given showing how EMIT is used to
calculate the change in present and future emissions due to a speed restriction area, and a Low
Emission Zone.

EMIT can be used to compile GHG emission inventories; Section 11 of the User Guide shows
how this can be done.

EMIT includes a domestic dwelling emissions dataset that has been compiled using the
Government’s Standard Assessment Procedure for Energy Rating of Dwellings (SAP, 2001).
This dataset allows users to estimate the CO. emissions from domestic dwellings by defining
the properties in their area in terms of house type, fuel type, insulation and heating efficiency.
The methodology used to create this dataset is described in Section 12.

References are given in Section 13.

APPENDIX A gives full details of the road, rail and shipping emission factor datasets in
EMIT, as well as the example route types included in the database. The concepts of ‘route
type’ and ‘fleet components’ are discussed. Also included in this appendix is a mathematical
description of how road and rail source emissions totals are calculated from a combination of
emission factors, ‘route types’, ‘fleet components’ and road lengths.

The emission factor datasets associated with airports are described in APPENDIX B, and the
non-transport activity datasets included in EMIT are described in Appendix C.

Finally, APPENDIX D is a reference section describing all the EMIT menus and screens with
their controls.
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1.3 Conventions

This document is intended as both an introduction for new users and as a reference guide for
experienced users of EMIT.

To make the User Guide easier to use, the following typographical conventions have been
adopted.

e All controls on the interface, whether they are menu titles/options, buttons, dialogue
boxes, etc., are shown in this style, e.g. the Modify Group... button, the Open option on
the File menu.

e Allfile, directory and path names are shown in italics, e.g. EMIT_database.mdb.
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SECTION 2 Getting started

This section gives detailed instructions for installing and uninstalling EMIT, in addition to
advice on how to run the model.

2.1 System requirements

EMIT is supported for use with the following operating systems: Windows 8 (Professional,
Business, Enterprise and Ultimate editions only), Windows 10 and Windows 11. Starter and
Home editions are not supported. The 64 bit operating systems we support are Windows 8, 10
and 11. The minimum memory specification is 1 GB of RAM and 20 GB of free disk space.

The EMIT Mapper requires administrator permissions. Windows will usually allow you to run
the Mapper from a normal user account, but it will require you to supply an administrator
password when you start the Mapper.

If your Windows configuration has been altered from the default settings, this may have an
effect on the EMIT Mapper. Table 2.1 below shows the effects of the relevant settings in
Windows User Account Control (UAC). You may wish to consult your IT department if these
settings are affecting your use of the EMIT Mapper.

User Account Control Value of the Setting | Effect on the EMIT

Setting Name Mapper
Behaviour of the elevation | Automatically deny Prevents Mapper being used
prompt for standard users elevation requests from a standard user logon.

If you use this UAC setting,
you must use an
administrator logon to run

the Mapper.
Run all administrators in Disabled Prevents Mapper being used
Admin Approval Mode from a standard user logon.

If you use this UAC setting,
you must use an
administrator logon to run

the Mapper.
Only elevate executables Enabled This setting prevents the
that are signed and EMIT Mapper being used at
validated all. If your organisation’s IT

policy requires this setting,
please contact CERC for
advice.

Table 2.1 — Windows User Account Control configurations
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2.2 Installation

The Installation Wizard will guide you through the process of installing EMIT on your PC. If
you are an existing user of EMIT please follow the instructions given in Section 2.2.1. If you
are installing EMIT for the first time on your computer, please proceed to Section 2.2.2.

2.2.1 Existing users of EMIT

If you have an earlier version of EMIT installed on your computer, you must uninstall
it before installing the latest version. For further details of how to uninstall EMIT,
please refer to Section 2.3.

To install EMIT 3.9 follow the instructions in Section 2.2.2 below.

Using old EMIT databases

Old EMIT databases cannot be opened in the new version of EMIT. If you wish to use
your existing data with the new model you will need to export each group to shapefiles
from the old version of EMIT. Then create a new project in EMIT 3.9, set up your
groups in the project then import your activity and emissions data to the groups.

2.2.2 Running the EMIT Installation Wizard

To install EMIT follow the step-by-step procedure described below. Note that on some
operating systems you may be prompted to restart your computer during this
procedure. If this occurs the installation will resume automatically following the
restart.

Step 1 Log on to your PC as Administrator. Note that if you are prompted to
restart your computer during the install you should log in again as
Administrator.

Step 2 EMIT will either have been supplied by download link or on CD. Follow
the appropriate instructions:

Download: Unzip the downloaded .zip file to a local directory. In
Explorer, browse to this directory and double-click on the file ‘setup.exe’.

CD: Insert the installation CD and the install program should
automatically start. If it does not, browse to locate the CD in Explorer and
double-click on the file ‘setup.exe’.

Step 3 The installation now begins with several preliminary message boxes
before the Welcome screen of the Wizard is displayed, Figure 2.1. Click
Next> to continue with the installation.
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2] EMIT - InstaliShield Wizar

Welcome to the InstallShield Wizard for EMIT

The InstallShield(R) Wizard will install EMIT on your computer,
To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

< Back [ Mexts [ Cancel ]

Figure 2.1 —Welcome screen for the EMIT Installation Wizard.

Step 4 The next screen is the Licence Agreement screen, Figure 2.2. If you
accept the licence conditions select | accept the terms in the licence agreement
and then click Next>. The licence text is also installed in the Documents
sub-directory (file name EMIT Licence Agreement.rtf) of the EMIT
installation directory.

%) EMIT - InstallShield Wizar

License Agreement

Please read the following license agreement carefully.

SOFTWARE LICENCE AGREEMENT FOR -
EMIT o

Cambridge Environmental Research Consultants Ltd (the Owner) grants to
the Purchaser specified in Schedule 1 of this agreement (supplied in paper
copy with the software) a non exclusive and non-transferable Licence to

use the Software specified in Schedule 1 on the following terms and i

@ 1 accept the terms in the license agreementi

() I do not accept the terms in the license agreement

InstallShield

Next = ] [ Cancel

Figure 2.2 — The EMIT Licence Agreement screen.
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Step 5 Enter your details on the Customer Information screen, Figure 2.3. Click
Next> to continue.

4] EMIT - InstallShield Wizar

Customer Information

Please enter your information.

User Mame:

==

Organization:
|Carnbridge Environmental Research Consultants Ltd.

InstallShield

[ < Back ][ Next = ] [ Cancel

Figure 2.3 — The EMIT Customer Information screen.

Step 6 Specify the directory into which you would like EMIT to be installed on
the Destination Folder screen, Figure 2.4. The default is C:\Program
Files\CERC\EMIT. You may wish to change this. You can do so by first
clicking the Change... button.

On the Change Current Destination Folder screen, Figure 2.5, use the Look in:
list to locate the directory required. Click OK to return to the Destination
Folder screen and then Next> to continue with the install.

| &) EMIT - InstaliShield Wizan

Destination Folder
Click Mext to install to this folder, or dick Change to install to a different folder.

Install EMIT to:
C:\Program Files (x86)\CERC\EMITY

Installshield

Figure 2.4 — The EMIT Destination Folder screen.
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| 2] EMIT - InstaliShield Wizar

Change Current Destination Folder
Browse to the destination folder.

Look in:

7 eMIT

Folder name:

:\Program Files (x86

InstallShield

Figure 2.5 — The EMIT Change Current Destination Folder screen.

Step 7 The Installation Wizard is now ready to install EMIT, Figure 2.6.

Choose whether to install for all users of your computer or just for you.
Note that if you take the latter option, and you are logged on as
Administrator, this means that the EMIT and EMIT Mapper icons, and the
link to EMIT and the EMIT Mapper available from the Start menu will
only be set up for the Administrator.

The installation of the EMIT files will begin after you have made this
choice.

| 2] EMIT - InstalShield Wizar

Ready to Install the Program
The wizard is ready to begin installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Install this application for:

[ Anyone who uses this computer (all users)

[ Only for me (CERC)

InstallShield

Figure 2.6 — Choose which users to install the application for.
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Step 8 While EMIT is installing, a series of screens are displayed showing
progress, for example, Figure 2.7. You need take no further action while
installation is taking place.

330 v S =5
4

Installing EMIT _‘
The program features you selected are being installed. u

Please wait while the InstallShield Wizard installs EMIT. This may take
several minutes.

Status:
Copying new files
— —

Installshield

< Back Next > Cancel

Figure 2.7 — Typical screen showing progress during the EMIT installation.

Step 9 When installation has been completed successfully, the screen shown in
Figure 2.8 is displayed.

Select Finish to close the EMIT Installation Wizard. If the Show the readme
file option box is ticked, the ‘What’s New in EMIT 3.4?° .pdf file will
open.

At this stage of the install, you may be prompted to restart your computer.
After restarting your computer, you should log in again as Administrator.

Returning to your Windows desktop, you will see that shortcuts to EMIT
and the EMIT Mapper have automatically been placed on the desktop, and
there are links to EMIT and the EMIT Mapper from the Start menu, under
Programs.

Page 12 EMIT User Guide



SECTION 2 - Getting started

{4 EMIT - InstaliShield Wizar

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed EMIT. Click
Finish to exit the wizard.

Show the readme file

[T Show the Windows Installer log

< Back Cancel

Figure 2.8 — The EMIT Installation Wizard Completed screen.

Step 10 Before you can start using EMIT, you need a valid licence file. The file is
called Emit.lic and should have been supplied to you separately (it is not
with the EMIT install files). You need to copy this file to the installation
directory specified in Step 6, for example C:\Program Files\CERC\EMIT.
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2.3 Uninstalling EMIT

If you uninstall EMIT following the steps described in this section, EMIT databases that you
have created will not be deleted. However, before uninstalling you may wish to make a
backup copy of all your data files in a backup directory.

2.3.1 Uninstalling EMIT

The simplest way to uninstall EMIT and the EMIT Mapper from your computer is to
follow these two steps:

Step 1 Log on to your PC with the same identity as you did to install EMIT
(e.g. Administrator).

Step 2 From the Start menu, open the Control Panel and navigate to
Add/Remove Programs (wording may differ depending on the operating
system). Double-click on the EMIT entry in the list of installed
applications and you will be prompted to uninstall the program. Click
Yes to uninstall EMIT.
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2.4

Running EMIT

Having successfully completed the installation, you are now ready to begin using EMIT.

24.1

24.2

Running EMIT
You can start EMIT by

(a) clicking on the Windows Start menu button and selecting Programs then EMIT, or
(b) double-clicking on the EMIT shortcut icon on your desktop.
Please refer to SECTION 4 for a guided tour of the EMIT interface.

It is recommended that all EMIT database edits and calculations are performed on a
local PC, not over a network of computers.

Running the EMIT Mapper
You can start the EMIT Mapper by
(@) clicking on the Windows Start menu button and selecting Programs then EMIT
Mapper, or
(b) double-clicking on the EMIT Mapper shortcut icon on your desktop.
For information about the EMIT Mapper, please refer to Section 7 of this User Guide.
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SECTION 3 EMIT Data Structure

The EMIT data are held in a database (.mdb). Within each database the sources are arranged
into groups and the groups collected to form inventories. One EMIT database can therefore
contain many emission inventories. This section describes the organisation of data in EMIT,
both source data (inventory, group, source) and the use of associated reference data such as
emission factors (both transport and non-transport) and route type data for road and rail
sources.

3.1 EMIT Source data

There are eight types of sources stored by EMIT. These are:

(&) major road also called just road source, a sequence of straight line segments joining a
set of vertices, with a given elevation and gradient

(b) minor road an aggregated representation of roads on a 1km? grid with effective
aggregated properties

(c) rail similar to a (major) road source but corresponding to a section of railway line
(d) point also called industrial point source, typically a stack emission

(e) line source, a sequence of straight line segments joining a set of vertices, for example
an aircraft taxiway

(f) area also called industrial area source, corresponds to an industrial source that is too
large to be treated as a point source, e.g. distributed over a large area near ground level

(g) volume corresponds to a source where the emissions are distributed over a volume,
e.g. dust from a quarry

(h) commercial and domestic also called CandD sources, these are defined as regions
with aggregated properties. These might typically be emissions due to commercial or
domestic heating

The different source types are illustrated in Figure 3.1 and described in Section 3.1.4. Sources
stored in the EMIT database must have a unique name, therefore, each source only appears
once in the database. Each source is a member of a group e.g. ‘town centre roads’ or ‘Part A
processes’. All the sources in a group must be of the same type i.e. point, area, line, volume,
major road, minor road, rail or CandD. A collection of groups is called an inventory e.g. ‘Any
city current emissions’, ‘Any city future emissions’. An EMIT database can hold a number of
inventories. This is illustrated in Figure 3.2 and explained further in Sections 3.1.1 to 3.1.4.

The right-hand section of Figure 3.2 shows the Reference data. Some Reference data are pre-
loaded in EMIT databases and other data can be entered by the user when starting to build an
EMIT database. These Reference data are described in more detail in Section 3.2.
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(1) Major road, rail, and line sources

(x2, ¥2)
(Xa, ya)
PLAN /v
(xa,ys) SECTION
(X1, y1)
canyon
height
ELEVATION e - - 2 u $ (road only)
o - - v:l; elevation <>
elevation width
(if) Minor road sources
L _i(zq,_xl): | | | | i(}(_z,_)[z_)
e R Jawm
I N i Rl sl SECES R
o i(;(:h_y_él)i i i i i i(_X_s,_ ya)
] ] ] ] ] ] 1
1 km
(ili)VVolume sources
SIDE VIEW PLAN
(X1, y1) (X2, y2)
:[ depth
elevation of
source centre
V. ' 4
(X4, ya) (X3, Y3)

NB. Although the volume source shown has four sides, volume sources can have any number
of sides from 3 to 50.
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(iv)CandD sources

CandD sources have the same geometry as volume sources. When modelling using a 2D grid
of emissions, the sources are always on the ground. When considering a 3D grid of
emissions, a vertical profile with proportions of emissions in each layer is defined.

Note that it is often convenient to tile an area with a set of square CandD sources, using them
in a similar way to minor road sources (see ii above).

(v) Industrial point, area sources

. Texit, Cp, Py 1
Wexit Vexit Wexit \/-exn
T "
o O Pk (X1, y1) X2, Y2)
- (X4, ya) Xa,
stack internal (X3, y3)
diameter stack
height elevation
————— LN
N % 2

NB. Although the area source shown has four sides, area sources can have any number of
sides from 3 to 50.

Figure 3.1 — lllustration of the 8 types of source available in EMIT.
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AnyCity EMIT_Database.mdb

Default Reference data

Minor

Roads
INVENTORY_2020 INVENTORY_2025

Emission
Factors

Point
Sources
Part A

Point
Sources

Default
Area

Figure 3.2 — Representation of data hierarchy in EMIT: a database containing inventories which each contain several groups. Each shape represents a
different source type. Also in the database are the various ‘reference’ data, i.e. emission factors, etc
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3.1.1

3.1.2

3.1.3

Databases

In Figure 3.2 the EMIT database is AnyCity_EMIT_Database.mdb, shown by the
outer rectangular box. Let us assume that this contains information on all the identified
sources of pollutants in an imaginary city named AnyCity and their emissions. It
contains two inventories, Inventory_2020 and Inventory_2025, shown by the two large
circles.

Inventories

Inventory 2020 is likely to contain data on the current emissions whereas
Inventory 2025 will be the best estimate of future emissions, taking into account
changes in emissions from cars, closures of industrial plants and likely new industrial
units or new dwellings. Inventories may therefore be used to compare the emissions
now and in several years’ time, when engine technology has reduced certain traffic
emissions, or to compare the emissions from alternative traffic schemes.

Each of the inventories contains a number of groups of sources. The groups are shown
with a different shape for the different source types, as each group can contain only
one type of source. However, not all the main roads are in one group for main roads.
In the 2025 inventory they have been split into two groups, Major roads 2025 and
New major roads 2025. Major roads 2025 probably contains the same roads (same
names, same geometry) as Major roads 2020, but the emissions will be different
because vehicle emissions are predicted to change over time. The estimates of vehicle
numbers and speeds may also change. New major roads 2025 probably contains the
roads that will be built between 2020 and 2025.

Groups

In Figure 3.2, there are two groups that are members of both inventories. Although
sources must be unique, and so cannot be repeated in different groups or inventories,
groups of sources can be shared between inventories. Then changes made to sources in
a shared group will affect all inventories of which that group is a member. The two
groups that are shared, Point sources Part A and Point sources Part B will contain
source and emissions data for sources that are not anticipated to change between 2020
and 2025.

Some groups are already set up in each new EMIT database. These are groups such as
Default minor roads, Default rail and Default Area. Groups can be defined and
contain source information without being members of any inventory. For instance,
these default groups do not belong to an inventory.

How exactly you structure the groups and inventories in your EMIT database will
depend on what data you have, how you will use the data and what you want to
investigate. For further details of how to set up an inventory, please refer to Section 5.
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For each group held in EMIT, the emissions in that group are either:

e User defined;

e Calculated by using activity data and a pre-defined emission factor dataset held
within the EMIT database; or

e Calculated by the scaling of a national emissions value by a local statistic.
These different group types are described below.

User-defined emissions

Groups of all source types can be created in EMIT that hold user-defined emissions
data. For industrial point sources, emissions are usually in terms of g/s or tonnes/year;
for road and rail sources, they are either in g/km/s or tonnes/year; for line sources they
are in g/m/s or tonnes/year; for volume sources they are in g/m?3/s or tonnes/year; and
for minor road, area and CandD sources, emissions are usually defined in terms of
g/m?/s or tonnes/year.

Activity data groups

There are a number of emission factor datasets held in EMIT. These datasets can be
used, in conjunction with activity data imported by the user, to estimate emissions
from various sources. For transport sources (road, rail and minor road), the activity
data are usually traffic counts, speeds and fleet compositions; for industrial point, line,
volume and area sources, the activity data may be the amount of fuel consumed, or the
amount of product produced. Emissions from domestic properties can also be
estimated — the activity data in this case would be the number of dwellings in an area.

Scaling groups

For some sources, neither explicit emission rates nor relevant activity data are
available. In such cases, emissions can be approximated by scaling a national
emissions figure using a local statistic (such as population). Scaling groups may only
be created as area or CandD source groups.

Note the following:

e Each group has associated with it:
- aunique name,
- asource type,
- ayear,and
- aGreenhouse Gas sector.

Groups that use activity data to calculate emissions additionally have an
associated emission factor dataset. The majority of the transport activity groups
additionally have a set of fleet components and a route type assigned.

e 3D grid characteristics may be applied to each group. This option can be
ignored if the sources are going to be modelled using a 2D grid.
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e Groups may be empty, i.e. contain no sources.
e  The maximum number of sources in a group is 90,000.

e Groups are first defined, using the Data, Groups screen, then added to an
inventory and then populated with sources.

3.1.4 Sources

At the bottom of the EMIT database hierarchy, there are the individual sources within
a given group. All the sources in a given group share the parameters from the group,
i.e. source type, year, emission factors (if appropriate), 3D grid profiles etc. In
addition, each source has its own set of data: the items that make up these data depend
on the source type.

Sources are unique, so although the sources in Major Roads 2020 and Major Roads
2025 may in reality represent the same roads, they are considered as different sources
in EMIT because the traffic data for each year could be different.

In this section we discuss the remaining data needed to describe a source, namely the
physical characteristics of the source and its emissions (see Figure 3.1).

Geometry
The physical location of each source is specified by its vertices:

- a line, major road or rail source is specified as a set of straight line
segments joining between 2 and 50 points (vertices)
- apoint source is specified by a single point (one vertex only)

- an area source, CandD source, or volume source is specified by between 3
and 50 points corresponding to the corners (vertices) of a convex polygon.

- a minor road source is specified by four points corresponding to the four
corners (vertices) of a rectangle in clockwise cyclic order. The vertices
must lie on the corners of a 1km? grid.

Spatial properties
As illustrated in Figure 3.1, the spatial characteristics of the source depend on the
source type:

- major road — road width, elevation, canyon height and gradient must be
specified. The road length is calculated by EMIT from the vertices data.

- rail or line — width and elevation must be specified. Length is calculated by
EMIT from the vertices data.

- point — stack height and diameter must be specified.

- area — elevation must be specified. Area is calculated by EMIT from the
vertices data.

- volume — source depth and elevation of the source centre must be
specified. Area is calculated by EMIT from the vertices data.
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Release

CandD - source depth must be specified. Area is calculated by EMIT from

the vertices data.

minor road — area is calculated by EMIT from the vertices data.

properties

For point, line and area sources, which are viewed as industrial in origin, the physical
characteristics of the efflux gas are required. These consist of:

exit velocity, Weyit Or exit flow rate, v,

exit temperature, Texit
molecular weight, p
specific heat capacity, cp

density, p

These parameters are not used by EMIT but are stored and are available for export to,
say, an emission inventory database used by the ADMS-Urban dispersion model.

3.1.5 Pollutants

EMIT contains 51 pollutant species. These are listed in Tables 3.1 to 3.4: greenhouse
gases are given in Table 3.1, metallic pollutants are given in Table 3.2, poly-aromatic
hydrocarbons are given in Table 3.3, non-metallic, acidic, and common toxic air
pollutants, halogens and chloro chemicals are given in Table 3.4.

In addition to the pollutants listed in these tables, the Traffic Apportionment option
creates special pollutant names e.g. “NOx_VCI1”, “NOx_VC2.” The extra component
on the pollutant name represents the vehicle category number, for example vehicle
category 1 is represented by VC1. SECTION 9 of the User Guide discusses traffic
apportionment in more detail.

No other pollutants may be added to the database.

Note that when emission factors are used to calculate emissions for a particular source
group, this fixes the pollutants considered for that group; no other pollutants can be
added for that group.

Pollutant name used in EMIT

Full name

COo2

Carbon Dioxide

CO2INDIECT Carbon Dioxide due to vehicle charging
HFC Hydro-Fluoro Carbons

METHANE Methane

N20 Nitrous Oxide

PFC Per-Fluoro Carbons

SF6 Sulphur Hexafluoride

Table 3.1 — Greenhouse gas (GHG) pollutants available in EMIT
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Pollutant name used in EMIT Full name
BERYLLIUM Beryllium
CADMIUM Cadmium
CHROMIUM Chromium
COPPER Copper
LEAD Lead
MERCURY Mercury
NICKEL Nickel
TIN Tin
VANADIUM Vanadium
ZINC Zinc

Table 3.2 — Metallic pollutants available in EMIT

Pollutant name used in EMIT Full name
ACENAPTHENE Acenaphthene
ACENAPTHYLE Acenaphthylene
ANTHRACENE Anthracene

B[a]A Benz[a]anthracene
B[a]P Benzo[a]pyrene
B[b]F Benzo[b]fluoranthene
B[ghi]P Benzo[ghi]perylene
B[K]F Benzo[Kk]fluoranthene
CHRYSENE Chrysene

D[ah]A Dibenz[ah]anthracene
FLUORANTHEN Fluoranthene

I[cd]P Indeno[123cd]pyrene
NAPHTHALENE Naphthalene
PHENANTHREN Phenanthrene
PYRENE Pyrene

Table 3.3 — Poly-aromatic hydrocarbon pollutants available in EMIT
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Pollutant Full name Type
name used
in EMIT
BENZENE Benzene Common toxic air
BUTADIENE | 1,3-Butadiene pollutants
CO Carbon Monoxide
NO2 Nitrogen Dioxide
NOXx Nitrogen Oxides
PM10 Particulate Matter (up to ten microns
diameter)
PM2.5 Particulate Matter (up to 2.5 microns
diameter)
S02 Sulphur Dioxide
VOC Volatile Organic Compounds
NH3 Ammonia
TSP Total Suspended Particulates
ARSENIC Arsenic Non-metals
SELENIUM Selenium
HCI Hydrochloric acid Acids
HF Hydrofluoric acid
PCB Polychlorobiphenyls Chloro chemicals
C6Cl6 Hexachlorobenzene
PCP Pentachlorophenol
FLUORENE Fluorene Halogen

Table 3.4 — Non-metallic, acidic, and common toxic air pollutants, halogens and

chloro chemicals available in EMIT
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3.2 EMIT Reference data

EMIT comes with a template database that contains all the pre-defined reference data:
emission factor datasets, some pre-defined route types for road and rail sources and some pre-
defined operators and dwelling region types as well as some pre-defined empty groups. There
are no pre-defined sources. The contents of the template database are common to all EMIT
databases.

The Operators data is described in SECTION 4 and in APPENDIX D. Traffic apportionment
is described in SECTION 9. The dwelling region types are discussed in Section 12. The
remainder of this section briefly discusses the emission factor datasets and the road/rail route
types included within EMIT. For further details users should refer to Appendix A for full
details of the road, rail and shipping data, APPENDIX B for aircraft data and Appendix C for
full details of the non-transport data. In addition, the Greenhouse Gas (GHG) part of this User
Guide (Section 11) discusses these emission factors in terms of using a bottom up approach to
calculating a GHG emission inventory.

Note that although the majority of the discussion in the transport emission factors and route
types sections below is about major road sources, both minor roads and rail sources also use
emission factors and route types. A note on these source types is given at the end of this
section.

3.2.1 Emission factors

There are two categories of emission factor datasets held in EMIT: transport datasets,
including emission factors for road, rail, shipping and aircraft sources, and non-
transport datasets that include emission factors for point, line, volume, area and grid
(CandD) sources. With the exception of the two detailed road traffic emissions
datasets, emission factors are not editable by the user.

Transport emission factors

Table A.3 and Table A.13 in Appendix A summarise the exhaust and non-exhaust
road transport emission factor datasets respectively. Table A.22 in Appendix A gives
the rail emission factor datasets and activity emission factor datasets relating to airport
activities are summarised in Table B.1 in APPENDIX B.

The majority of the road traffic emission factor data sets have been developed from
measurements of vehicle emissions and are given as functions of average speed and
vehicle sub-categories. For these ‘speed-emission’ datasets, the number of sub-
categories in EMIT varies between datasets, for example EFT v10.1 has 917 vehicle
sub-categories. There are also additional datasets included in EMIT that allow users to
approximate the emissions from hot soaks and cold starts (refer to Table A.15 in
Appendix A).

The speed-emission datasets give the emission factors for a range of pollutants in
g/vehicle/km for each category of vehicle. The emissions vary with the vehicle speed.
Also, most of the emission factors vary with year — in some cases, this is because the
datasets include some aggregation of vehicles of different ages, so the factors include
the emission reductions due to cleaner technologies being introduced with time; for
other datasets that have separate categories for each vehicle type, the yearly variation
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is due to the uptake of new vehicle technologies and fuels. A traffic idling emission
factor dataset is also included within EMIT, and for this, activity data is defined in
terms of vehicle hours per year.

An example sample of a set of emission factors is shown below in Table 3.5, which
gives the EFT v6.01 data for England in 2015 and a vehicle speed of 30 km/hr, in
mg/vehicle/km:

Vehicle su b- 3 o) 23 =
categories b p = =
CAR urban 451 104 36 21
England

CAR Rural 481 119 27 18
England

CAR Mway 531 131 23 16
England

BUS Urban 4399 | 1011 | 166 108
England

BUS Rural 3991 | 984 133 90
England

BUS Mway | 515 | 990 112 80
England

Table 3.5 — EFT v6.0.1 emission factors (in mg/vehicle/km) for England in 2015 for a vehicle
speed of 30km/hr.

Each row corresponds to one of the six vehicle sub-categories in the England region
(there are 32 vehicle subcategories in total in the EFT v6.0.1 dataset) and each column
to a particular pollutant. For example, the emission rate of NOy for a light vehicle in an
urban area is taken to be 451 mg/vehicle/km (for a constant speed of 30 km/hr and
with the distribution of engines and vehicle ages expected for 2015).

The number of fleet components for which there is count data will depend on the
nature of the traffic count data available, whether it is from a manual count, an
automatic count or a traffic model. One commonly employed set of fleet components
for roads has 3 components:

- Heavy

- Light

- Motorcycles
EMIT offers both this categorisation for road sources and a more detailed one with 11
fleet components, which is the one used in the LAEI (London Atmospheric Emissions
Inventory):

- Motorcycles

- Cars
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3.2.2

- Taxis
- Buses and coaches
- LGVs
- Rigid HGVs 2 axles
- Rigid HGVs 3 axles
- Rigid HGVs 4+ axles
- Artic HGVs 3&4 axles
- Artic HGVs 5 axles
- Artic HGVs 6+ axles
Section 3.2.2 describes how EMIT links emission factors to fleet components.

Non-Transport emission factors

Table C.1 in Appendix C summarises the available datasets for non-transport sources.
These datasets have been collated from a number of sources, which are listed at the
beginning of the section.

These datasets are activity datasets. That is, the total emission E of a particular
pollutant in tonnes/year is equal to the product of the activity, A (unit activity)/year,
and the emission factor, e, in tonnes of pollutant/unit activity i.e.

E = Ae;

For example, the activity A could be tonnes of fuel used per year, amount of product
produced per year, or number of people per year. The activity data are entered by the
user; EMIT holds the emission factors ¢, for a large number of activities, and

calculates the emission rate E.

The emission factors in these activity datasets can be applied to point, area, line,
volume and grid (CandD) sources, with the exception of SAP 2001 which cannot be
applied to point sources.

Route types

When using the speed-emission traffic datasets included within EMIT, route type data
are required to link the traffic count data/fleet components and the emission factor
vehicle sub-categories.

For most datasets, fleet composition is described in terms of relatively few categories,
while emission factors require finer sub-divisions. The route type provides the link
between the two, partitioning each fleet component between the emission factor sub-
categories.

In EMIT, there are a number of pre-defined route types associated with the emission
factor datasets. For example, Table 3.6 below shows the taxi part of the ‘E10.1 NOX
[11]Eng U25’ route type. The entries in the ‘Fleet component “Taxis”” column sum to
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100%. Each row corresponds to one of the taxi vehicle sub-categories in this emission
factors dataset. The meanings of the code names are given in Table A.19 in Appendix
A. For example, “E0156” represents a taxi with Euro 6¢ emission standard.

Vehicle sub-categories | Fleet component “Taxis”
E0094 0.12
EO095 1.76
EO096 11.48
EO097 8.30
E0156 19.26
E0157 59.08

Table 3.6 — Percentage contribution from each taxi vehicle sub-category to the taxi fleet
component for the ‘E10.1 NOX [11]Eng U25’ route type.

Using this example route type, if the user enters an AADT of 10,000 taxis, then
emissions will be calculated assuming the approximate vehicle break-down given
below.

e 12 E0094 Euro 3 taxis.

e 176 E0095 Euro 4 taxis.

e 1,148 E0096 Euro 5 taxis.
e 830 E0097 Euro 6 taxis.

e 1,926 E0156 Euro 6c taxis.

e 5908 E0157 Euro 6d taxis.

The route type changes with both emission factor dataset and number of fleet
components. In EMIT, pre-defined route types are available for all emission factor
datasets (please refer to Appendix A).

The above discussion has focused on major road sources. EMIT also considers rail
sources and minor road sources.

Minor road sources

To characterise minor roads, mostly the same parameters are used as for major roads
but minor road sources are treated in an aggregated fashion, since it is not necessary to
describe each individual road. Situations where this would be appropriate are
residential and rural areas. For minor road sources

(i) the source is taken to occupy an area of specified dimensions, rather than a line,
and

(ii) instead of the length and AADT (vehicles per day), the annual vehicle
kilometres per fleet component is used, i.e. the traffic composition is given in
terms of the total number of kilometres travelled by all vehicles in each fleet
component within the designated area.

The same emission factors, route types and fleet components are used for estimating
emissions as for major roads.
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Rail sources

These are treated in an identical fashion to major roads except that they have their own
separate sets of emission factors, fleet components and route types which are
described in detail in Appendix A. The counts required may be of power cars,

locomotives or carriages.
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4.1 Introduction

EMIT comprises the main EMIT interface, an Import Wizard and a Mapper for display and
manipulation of data. The Import Wizard and Mapper are described in detail in Section 6 and
Section 7 respectively. This section provides an overview of the components of the EMIT
interface.

The initial EMIT screen is shown in Figure 4.1.

EMIT Database - D:\Examples\Middlesbrough.MDB = @ (=]
File Data Help
Database tiddlezbrough Emizsions Irnventon
Description

Select Inventory

New Delete ‘

Imwentary D escription

A Base Case

Open Inventory

|List of inventories

Figure 4.1 — Typical EMIT interface screen, in this case showing an EMIT database and the
inventories it contains.

The main features of the EMIT interface are:

e the banner giving details of the data displayed in the screen, e.g. the current EMIT
database or set of emission factors;

e the drop-down menus at the top of the window, which are mainly used to display the
reference data screens (via the Data menu), run the Import Wizard, to open, close or
compact the database (via the File menu) or to provide help information (Help menu);

e the main part of the window displaying a screen of data: this either shows source-
related data, i.e. one part of the data hierarchy and the data associated with it, such as
a particular EMIT database or a particular industrial source, or the screen contains
reference data, i.e. data that can be used in defining sources, groups, etc., such as sets
of emission factors or route types.
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The EMIT screens are used to:

e navigate through the data hierarchy (inventory, group, source) and view or edit
contents of the data relating to individual inventories, groups and sources. These
screens are described in Section 4.2, using annotated screens to summarise the main
features; and to

e view or edit the reference data, for example emission factors, route types or list of
operators. These screens are described in Section 4.3 using annotated screens.

The reference data is so-called as it is not particular to one inventory, group or source but can
be used throughout the database. An example is the EFT v10.1 NOx Eng U set of vehicle
emission factors that can be used by any group of road sources. Some reference data are pre-
loaded in the template EMIT database but other reference data can be added by the user.

There is only one EMIT window, so only one screen is visible at a time. In particular, this
means that you must ascend/descend through successive levels of the data hierarchy rather
than stepping directly to a given level. Data for only one inventory, group, or source is visible
at a time.

Reference data screens are also superimposed over the current source data screen. Use the
Close button to return to the previous display (usually located at the bottom left hand corner
of the screen).
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4.2 EMIT source data screens

In this sub-section you will find a set of annotated screens summarising the main features of
each of the data hierarchy screens:

Database screen (Figure 4.2)

Inventory screen (Figure 4.3)

Group screen (Figure 4.4)

Source screen (in this case showing a major road source) (Figure 4.5)

The annotations are numbered so as to guide you around each figure. Some general
information on the screen and its use are given after each one. Full details of all the controls
on each screen are contained in Appendix D.

4.2.1 EMIT Database screen

This is the initial screen that appears when you start EMIT (Figure 4.2). Use the File
menu to select the EMIT database you want to use (File, Open) or to create a new EMIT
database (File, New). In both cases, the inventories contained in the database are listed
in the table.

You can use the New button to create a new inventory within the database, or the Delete
button to remove an inventory.

Having opened the database, all subsequent changes, such as creating a new group or
defining a new route type, are restricted to that database. The only data shared between
databases are those contained in the EMIT template database, e.g. the sets of emission
factors, pre-defined route types and other pre-loaded reference data.

To open a particular inventory either double-click its name in the table or click once to
highlight its name and then using the Open Inventory button. This will take you to the
EMIT Inventory screen.
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@ |Banner with full path name
of current database.

B EMIT Databasze - C:A\Program Files\CERCAEMIT\E xamplezM apperiMiddlezbrough.mdb

File Data Help

©

Database biddlesbrough Emissions [rentony 6
Dezcription \
New button to create a —— [Text box for
new (empty) inventory ~ Select Inventory user’s description
in this database and of database.
Delete button to remove ew Delete
a highlighted inventory
from the database.

(5
(2 / Open Inventory button

Table listing all | —— to open the -
inventories highlighted inventory
contained in the in the EMIT Inventory
current database. screen (or double-

click on a highlighted
inventory name to
Open Inventory Open).

Dezcription of inventony up to 255 chars

Figure 4.2 — EMIT Database screen.
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4.2.2 EMIT Inventory screen

Use this screen to manage the groups within an individual inventory, to make overall
changes to the inventory and to calculate the inventory’s emission totals.

You will have arrived here (Figure 4.3) by creating a new inventory or by opening an
existing inventory on the EMIT Database screen (Section 4.2.1), or by closing an
EMIT Group screen (Section 4.2.3). If the inventory is new, the default name is based
on the date and time when it was created. Give it a more meaningful name by editing
the text in the Name text box.

The table lists the groups in the inventory along with their chief characteristics. Use
the Add... button to add groups to the inventory. A new inventory is empty, so must be
populated with groups one at a time. These groups must be taken from the pool of
groups defined for the current database, which are either default groups that come with
the template database or groups that have been defined by the user via the Group Data
screen, (Figure 4.14). You must therefore make sure that the group you want to add to
the inventory has been defined in the database before trying to add it to the inventory.
A list of available groups is shown when you click the Add... button. If the group you
want is not already defined, define it using the Group Data screen (see Section 4.3.7).

The Remove... button moves a group outside the current inventory, but the group still
remains defined in the database. The Modify Group... button can be used to change the
Group name, Year, Route Type or Emission Factors for the group.

The Inventory Properties... button can be used to change the inventory coverage or cell
size, specify its time period and define 3D grid properties. The inventory coverage is
the extent and cell size of the grid used in calculation of inventory totals. The time
period is used in the display of the inventory totals. If a specific time period is given,
the totals screen will show the total emissions for the period, in tonnes. Otherwise, the
totals screen shows annual average emissions in tonnes/year. The 3D grid properties
should be left blank when modelling a 2D grid. If you are intending to model a 3D
grid in ADMS-Urban or CMAQ you will need to input the settings for the output 3D
grid, these include: Grid name; Output time settings; Coordinate system data; Vertical
levels; and Chemical mechanism.

Check the box labelled Aggregate for export to ADMS-Urban if you ultimately wish to
export your inventory data to an ADMS-Urban emissions inventory database for use in
dispersion modelling.

Use the Calculate button to find emissions totals for the area defined by the inventory
coverage on the Inventory Properties screen and use View Totals to view the results. The
results can be shown for the whole area or for each grid square. In addition,
Greenhouse Gas emission inventory totals can be viewed. The date on which the
emissions totals were last recalculated is displayed in the Last recalculated on box, and
if the totals are out of date then the Inventory totals out of date message is displayed.

If you are using EMIT to set up data for use with the ADMS-Urban dispersion model,
use the Export Totals and Export Groups... buttons to export emissions data to an ADMS-
Urban emissions inventory database. Further details on calculating total emissions and
exporting data may be found in Section 9.
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Use the Open Group button, or double-click on the group in the table, to open the EMIT
Group screen for that group.
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(2]

7]

The date and time that the inventory totals were calculated is displayed in

Banner with file name of current

database and name of open inventory.

the Last recalculated on box. If the totals are out of date, then the Inventory
totals out of date message is displayed.

Name and Description of
inventory entered by user.

4]
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Figure 4.3 — EMIT Inventory screen.
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4.2.3

EMIT Group screen

This screen is used to manage the sources within the group and edit multiple sources.
You will have arrived here (Figure 4.4) by opening a group on the EMIT Inventory
screen or by closing an EMIT source screen.

The screen lists all the sources in the group. The contents of the group can be managed
with the Add and Delete buttons. Use the Filter... button to restrict the sources listed
either by part of the source name or one of the associated keywords (see Table 4.1). If
you click on the Add button a new source is created and added to the current group and
the source data screen (Section 4.2.4) is opened for you to enter the source data. The
Delete button will remove the source from the database, so any data for that source are
permanently deleted.

You may also copy one or more selected sources with the Copy button. Making a copy
of a source effectively creates a new source with the same initial parameters as the
original source and with the prefix “C1_” added to the source name. The parameters of
the original and copy source can be edited independently as sources in an EMIT
database are unique. You can choose whether to add the copy source to the same
group or to a different group.

You can edit one or more sources in the group with the Edit button. When one source
is highlighted, the source data screen appropriate for the source type is opened
allowing any data for that source to be edited. If multiple sources are selected a
restricted set of data items may be changed by a specified factor or to a specified
value, depending on the item in question.

The Select All button provides a convenient way to select all the sources in the group
for copying, deleting or editing.
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Figure 4.4 — Emit Group screen.
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4.2.4 EMIT source screens

You will have arrived here (Figure 4.5) from the EMIT Group screen (Section 4.2.3)
for the parent group or via the Mapper (Section 7).

Each type of source has its own data screen, through which you can view and edit data
for an individual source. However, they all have the same general form, and Figure
4.5 shows a typical example, in this case for a Major Road source.

The screen, which includes a number of tabs, each containing data, contains all the
data specifying a given source, so the screen may be used to change directly any
parameter for the source. Data on this screen may also be changed in other ways via
the Import Wizard and the Mapper (see Section 6 and Section 7).

Table 4.1 summarises the main features of each source screen. See Appendix D for a
more complete listing of the features of the EMIT source screens.
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BB EMIT: Major road. Source: road] 047, Group: A: Major roads. Emission Factors: EURD 2009 Urban. Year: 2009
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require multiple
items to be specified,
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data.
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defines fleet
component AADT
values for this
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Figure 4.5 — EMIT Major road screen.

~
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See also Table 4.1 for more details of data on other tabs.

Help line gives brief
description of control
currently selected.
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Main features

Notes

Banner — source type, source name, group and
main defining properties.

Data box — lists a number of single-value
parameters for the source.

Contents of this area of the screen are
source type dependent.

Tabs

Spatial tab — specifies the physical
characteristics of the source, e.g. width, height
above ground level.

Major road and rail sources only.

Vertices tab — lists the co-ordinates of the
source vertices points that define the source
position.

All sources, but different number of
vertices required for different source
types. A road, rail or line source can
have up to 50 vertices.

Traffic tab — route type and traffic count data.

Major road, rail and minor road
activity source groups only.

<Dataset key word> tab — gives the activity
data and time period over which the activities
occur.

Point, area, line, volume and CandD
activity source groups only.

Housing tab — region type, humber of
dwellings, and associated carbon statistics.

Area and CandD SAP source groups
only (domestic emissions).

Emissions tab — emission rate for each
pollutant, either entered directly or estimated by
EMIT.

<Statistic> also displayed if the emissions are
calculated by scaling.

All sources (<Statistic> only for
Area, volume and CandD scaling

groups).

Exit Gas tab — physical properties of the gas
leaving the source.

Point, line and area sources only.

Notes tab — useful for keeping notes on the All sources.
specific source (including changes made).
Keywords tab — keywords specified here can All sources.

be used to filter sources on EMIT Group
screen.

Table 4.1 — General features of source data screens.
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4.3 EMIT menus

EMIT has a set of menus accessible from the menu bar at the top of the window. The number
of main menu options varies according to the screen currently in view. File is only available
from the Inventory screen. If the user selects Data and enters a reference data screen Help is
the only available menu item.

Each main option has a set of options presented in a drop-down list, and Table 4.2 provides a
summary of each of these. A detailed description is given in Appendix D.

The remainder of this section describes the reference data screens that are entered when the
user selects data from the menu bar. The reference data screens are:

e Emission Factors screen (Figure 4.6)

e Edit NO2 Percentage for Roads screen (Figure 4.7)

e Edit Roads Factors screen (Figure 4.8)

o Traffic Apportionment screen (Figure 4.9 to Figure 4.11)

e Route Types screen (Figure 4.12)

e Region Types screen (Figure 4.13)

e Groups screen (Figure 4.14)

e  Operators screen (Figure 4.15)

The annotations are numbered to guide you around each figure. Some general information on
the screen and its use are given after each one. Full details of all the controls on each screen
are contained in Appendix D.
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Main Menu option Function
menu
File New Create a new EMIT database;
Open Open an existing EMIT database;
Close Close the currently-open EMIT database.
Import Data Start the EMIT Import Wizard for importing data from shape files,
etc.
About Database View data about the current database;
Compact Database Compact the database (reduce it in size).
Previous.mdb Quick access list of recently-opened EMIT databases.
Exit Close down the EMIT program.
Data Operators Opens the EMIT Operator screen for viewing and editing data on
operators.
Route Types Opens the EMIT Route Type screens for viewing and editing data
on route types. There are separate Road and Rail sub-options.
Traffic The EMIT Traffic Apportionment option is controlled using three
Apportionment screens:

e  The Define Apportioned Pollutants sub-option allows users to
define which pollutants to include with the traffic
apportionment option.

e  The Vehicle Categories sub-option allows users to define the
vehicle category names.

e  The Vehicle Category Membership sub-option allows users to
allocate vehicle sub-categories to the vehicle categories
defined in the above screen.

Emission Factors Opens the EMIT Emission Factors screens. There are four sub-
options:

e The Roads and Rail sub-options allow users to view the road
and rail emission factors contained within the database. These
emission factors are not editable.

e  The Edit NO2 Percentage for Roads sub-option allows users to
edit the proportion of NOx that is NO- for the underlying
emission factors within the ‘NAEI 2012° and ‘NAEI 2014’
datasets.

e  The Edit Roads Factors sub-option allows users to edit the
underlying emission factors certain datasets, for all pollutants
within the dataset, with the exception of NO-.

Region Types Opens the EMIT region type screen for viewing and editing data on
region types defined for domestic dwelling source groups.
Groups Opens the EMIT Groups screen for defining new groups or
modifying group properties.
Help User Guide Opens the User Guide in Adobe Acrobat Reader, if this is installed.
About... Displays version information on EMIT.
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Licence Details... Displays licence information.

Table 4.2 — Summary of EMIT menu options.

4.3.1 Road and Rail Emission Factors screen

Road and rail emission factors are discussed in detail in Appendix A. They are used to
calculate emission rates for road and rail sources. Figure 4.6 shows the Emission
Factors data screen for road sources: you may access it from the Data menu (Data,
Emission Factors, Road) at any time.

The emissions factor data displayed on the right of the screen are not editable. The
screen shows the emission factors for any allowed combination of Emission factors
dataset, Year and vehicle Speed (km/hr) selected from the drop-down list box on the left-
hand side of the screen. The available datasets include:

e EFTV6.0.1
e EFTV5.2

The scroll bars to the bottom and the left of the table displaying the factors can be used
to display more pollutants or vehicle categories. The most recent emission factor
datasets should be used in preference; these are EFT v10.1 NOx and PM datasets.
The emission factors for EFT versions 8 onwards cannot be viewed via this option,
instead the data files can be found under the <install path>\ROADEM\ directory,
where they are in .csv file format.

The example of the Emission Factors screen shown in Figure 4.6 is for road sources but
there is a similar screen for rail sources, accessed via Data, Emission Factors, Rail.
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Left-hand side of
screen contains
defining parameters for
emission factors:
e vehicle speed*
e year*

Figure 4.6 — Transport Emission factors data screen (road sources).
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Features marked with an asterisk* are dependent on the choice of emission factors for
this group.
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4.3.2 Edit NO2 Percentage for Roads screen

Background

The source data for road traffic NOx emission factor datasets specifies NO2 emission
factors in terms of a percentage of the corresponding NOyx emission factor for each
vehicle category.

EMIT allows users to edit the proportion of NOx that is NO.. This is done using the
Road Emission Factors - Edit NO2 Percentage screen, described below.

The Road Emission Factors - Edit NO, Percentage screen

Figure 4.7 shows the Road Emission Factors — Edit NO, Percentage screen. At the top of
the screen, the user selects the emission factor dataset of interest from the Emission
Factors list. The following descriptive comments are displayed:

This table shows NO2 as a percentage of emitted NOx for each vehicle sub-category. The values
are editable. They apply to all calculations in this database with these emission factors. The
percentages apply to the original NOx factors, and do not take account of changes made to NOx
on the Edit Road Emission Factors screen.

This reminds the user of the important point that these NO proportions are applied
directly to the original NOy factors contained within the EMIT database. If the user
has changed the underlying NOx factors (by using the Edit Road Emission Factors screen
— see Section 4.3.3 below), then a corresponding change must be made to the NO;
factors by using the Road Emission Factors — Edit NO2 Percentage screen.

The information is displayed in a table. The first and second columns give the vehicle
sub-category name and description respectively. The fourth column displays the
Recommended percentage by which the original NOy emission factor should be
multiplied. The third column is user editable, and contains the actual value by which
the NOy emission factor will be multiplied in order to obtain the NO, emission factor
used by EMIT. If NO. percentage data for any vehicle sub-categories are changed to
non-default values, the corresponding rows in the table are highlighted in red.

For reference purposes, the data on this screen can be copied and pasted into other
software, such as Microsoft Excel. It is not possible to paste data into this screen.
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Figure 4.7 — Road Emission Factors — Edit NO2 Percentage screen (road sources).
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4.3.3 Edit Road Emission Factors screen

Background

There are uncertainties regarding emissions of some pollutants from road traffic,
particularly those that are unregulated. For example, PMio and PM2s emissions are
clearly a proportion of the PM emissions, but the factors are different for the various
vehicle types.

However, it may be the case that a user has access to additional information regarding
emissions, and would like to alter the factors used in the EMIT calculations. For the
sets of detailed road transport emission factor datasets, this can be done using the Edit
Road Emission Factors screen described below.

Other examples where the user may like to edit the original emission factors are:

e Ifthere is uncertainty regarding the SO content of fuel.

e If there is uncertainty regarding the emissions from vehicles that have been
retrofitted with new vehicle technologies, for example particulate traps.

Please refer to Appendix A for full details of how the underlying emission factors have
been compiled in order to assess any requirements for adjusting the emission factors.

The Edit Road Emission Factors screen

Figure 4.8 shows the Edit Road Emission Factors screen. The data entered in this screen
will be used in all calculations using the selected dataset. The following comments are
displayed at the top of the screen:

You can specify a percentage of the original factors for each vehicle sub-category. You cannot
alter the year-dependency or the speed dependency. The percentages apply to all calculations in
this database with these emission factors. If you edit PM10, consider editing PM2.5. Similar
considerations apply for NOx/NO2 and VOC/BENZENE/BUTADIENE/METHANE.

This reminds the user that:

e These factors apply globally to the emissions for a particular vehicle sub-
category; there is currently no option to alter the year dependency or the speed
dependency.

e When making edits to the emission factors using this screen, it is up to the user
to ensure consistency between emissions. For example, if the user alters the
NOx emission factor for a particular pollutant, then a corresponding change
should be made to the NO, emission factor in the Road Emission Factors — Edit
NO2 Percentage screen.

The emission factor information is displayed in a table. The first and second columns
give the vehicle sub-category name and description respectively. The third column is
user-editable, and contains the percentage that will be applied to the original emission
factor before being used by EMIT. By default, this is taken to be 100%.

If percentage data for a particular vehicle sub-category are changed from the
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recommended percentage, the corresponding rows in the table are highlighted in red.

For reference purposes, the data on this screen can be copied and pasted into other
software, such as Microsoft Excel. Currently, it is not possible to paste data into this
screen.

Note: NO, emission factors cannot be edited using this screen. The Road Emission
Factors - Edit NO2 Percentage described in Section 4.3.2 above must be used to edit base
NO:z emission factors, in terms of a proportion of the base NOx emission factors.
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Figure 4.8 — Edit Road Emission Factors screen (road sources).
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4.3.4 Traffic Apportionment screens

The Traffic Apportionment option consists of three sub-screens, the Define Apportioned

Pollutants screen, the Vehicle Categories screen and the Vehicle Category Membership
screen.

Define Apportioned Pollutants

o Check the box to turn on traffic apportionment for
a pallutant.

Pollutants to be BENZEME

included in Traffic \ EHTADIENE
Apportionment are
ticked vINO2

| M=
v PH10

50z

Wials

coz
METHANE
W20

NH3

BlalP

Ok Cancel

Figure 4.9 - The Define Apportioned Pollutants screen
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Emission Factors

Select Emission
Wehicle Categories \ Factors dataset to

Number | Mame N
9 1 LGY use.

Petrol Car

2
List of Vehicle 7|3 Diesel Car

; / 4 Motarcycle
Categorles 5 Buses and Coaches
created.

4]

ade okte | Com <f—a= ||| | Copy the list of
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dopp | 0K | Camcal | to other software
using this button.

Figure 4.10 - The Vehicle Categories screen
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RO10 Petral Car <2.5 tonnes [1400-2000 cc] Eura 2 2. Petml Car
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RO11 Petrol Car <2.5 tonnes [1400-2000 co) Euo 3 2 Petrol Car j
Copy | Paste |
Apply | oK /\ | Cancel | @
\
\

4.3.5

these buttons.

For more information on Traffic Apportionment refer to Section 8.

Route Type screen

Another data screen used for transport sources is the Route Type screen shown in
Figure 4.12. It is entered via Data, Route Types, Roads or Rail. The example shows the
road route types. Unlike the sets of emission factors, route types may be edited and
new ones defined for all datasets, to specify a particular mix of traffic for the user’s
road and rail sources. If required, the route type data can be copied and pasted into a
spreadsheet package such as Microsoft Excel for editing. For further discussion of
route types, please refer to Appendix A.

A route type must be associated with a particular set of emission factors, since the
traffic is split up according to the same vehicle sub-categories used by the emission
factors. In EMIT, the route type is the link between the fleet components, i.e. the
breakdown of traffic count data into a small number of broader categories, and the
emission factors. The two options for fleet component of road sources are:

Heavy/Light/Mcycle
e Heavy
e Light

e Motorcycle
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LAEI Inventory (11)
e Motorcycles

e Cars

e Taxis

e Buses and coaches

o LGVs

e Rigid HGVs 2 axles

e Rigid HGVs 3 axles

e Rigid HGVs 4+ axles

e Artic HGVs 3&4 axles

e Artic HGVs 5 axles

e Artic HGVs 6+ axles
For rail sources there are 3 options and these are detailed in Appendix A.

EMIT comes with a number of pre-defined route types (see Appendix A); these may
also be used as a template to define new ones. The user cannot edit or delete the pre-
defined route types. All available route types for this EMIT database are listed in the
Route Type drop-down list box on the left-hand side of the screen. The Emission Factors
drop-down list box shows the associated emission factors. The final drop-down list
box, Fleet Components, shows whether the traffic composition is divided into either 3 or
11 categories (2, 4 and 14 categories are allowed for rail sources). The Year label
shows the year for which the fleet composition data applies. The Emission Factors, Fleet
Components and Year boxes are not editable as these are properties of the selected route

type.

The New... button allows you to define a new user-defined route type. Enter a name,
which must be unique in the database, choose a template route type, choose a year for
the route type, and click OK. The data from the template route type are copied to the
new route type name. The Delete... button removes the current route type from the
database and replaces all references to it with another route type. Pre-defined route
types cannot be deleted.

The Copy and Paste buttons can be used to copy and paste the route types to/from other
packages (such as Microsoft Excel) for editing, if required. Otherwise, the user-
defined route types can be edited in the interface. Note that each column must add up
to 100%, so changing one value means one or more others must also be changed to
compensate. The Adjust button may be used to change one value in a column to give a
column total of 100%, provided the adjusted value is positive.
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Figure 4.12 — Route type data screen (road sources). Features marked with an asterisk* are dependent on the choice of emission factors.
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4.3.6

Region Type screen

The data screen used to define region types for use with the SAP 2001 activity dataset
is shown in Figure 4.13. This screen is activated via the Data, Region Types menu.
Also, the Region Type applied to a specific source within a SAP group can be viewed
by clicking on the View region type... button on the Housing tab of the appropriate source
screen (Area and CandD sources only). When region types are viewed in this way,
however, they are non-editable.

In order to create a new region type, click on the New Region Type... button in the top
right hand corner of the screen. This activates the New region type screen where users
can enter the name of a new region type (a maximum of 50 characters). The new
region type will be based on the Region Type selected in the Region Type screen at the
time when the New Region Type... button is clicked.

Unwanted region types can be deleted by clicking on the Delete Region Type... button,
and in order to rename a Region Type, click on the Rename Region Type... button.

Any region types that are defined in the current EMIT database can be selected from
the Region Type drop-down menu and edited as required. Click Apply to save any
changes to the current Region Type; click Cancel to undo any unsaved changes, and
Close to save changes and exit the Region Type screen.

Currently, all region types within the database are associated with SAP 2001 Emission
Factors.

In order to create an appropriate Region Type for an area, there are 5 dwelling-related
properties listed in the Housing Details section of the screen:

e Dwelling type

e Insulation (walls and roof)

e Insulation (doors and windows)

e Space and water heating

e Heating efficiency

For each of these properties, users should choose the appropriate option from the drop-
down lists on the right-hand side of the table — 5 options are available in each case.

The final consideration when defining a Region Type is whether or not to include non-
heating energy use in the CO> emission rate, such as energy use due to white goods
and electronic equipment within the home. If this energy use is of interest, then the
Included option should be chosen from the Non-heating energy use drop-down menu;
otherwise, the Not included option should be selected.

The Calculated Parameters displayed on the Region Type screen are:

e SAP Rating (between 1 and 120)
e Carbon Index (between 0 and 10)
e CO2 per dwelling (tonneslyear)
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These non-editable values are associated with the selected Region Type, although the
Non-heating energy use option only affects the CO2 per dwelling (tonnes/year) emission
rate, not the SAP Rating or the Carbon Index.

For further details of the SAP 2001 dataset and how best to use region types when
setting up an emission inventory, please refer to Section 12 of this User Guide.
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Figure 4.13 — Region type data screen (Area and CandD source groups only)
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4.3.7 Group data screen

We saw in Section 4.2.2 that groups must be defined before they can be assigned to
inventories, and the definition of new groups takes place here in the Groups screen,
shown in Figure 4.14. You can enter this screen at any time from the Data menu (Data,
Groups).

To create a new group click the New... button. This activates the EMIT New Group screen.
A unique name for the Group must be entered, and a Source Type. The way in which the
emissions for the group are going to be included in the database must then be chosen
from:

e  Enter emissions manually
e  Calculate with emission factors
e Calculate by scaling

The remaining items that are displayed on the EMIT New Group screen depend on which
of the above options has been selected.

If the user has chosen to Enter emissions manually, a Greenhouse Gas Sector and Year for
the group much be selected from the drop down lists.

If the user has chosen to Calculate with emission factors, a set of Emission Factors must be
chosen from the drop down list, and an appropriate Year. For the road and rail transport
emission factor datasets, a Route type and a set of Fleet Components must also be chosen.
Note that the greenhouse gas sectors associated with all emission factor datasets held
within the EMIT database are pre-defined (for example, all the transport emission
factor datasets are in the Energy sector).

If the user has chosen to Calculate by scaling, the Scaling Parameters... must be entered, in
addition to the Greenhouse Gas Sector and Year for the group.

If the user intends to create a 3D grid for use in ADMS-Urban or CMAQ), the profiles
will need to be included within the group definition. Selecting the 3D grid profiles...
opens a new screen in which to enter the species map, and vertical, diurnal and
monthly profiles.

Note that the group type or (where appropriate) set of fleet components cannot be
changed subsequently, although its name, year, route type, emission factors and 3D
profiles can be changed using the Modify Group... button on the EMIT Inventory screen.

For examples of creating new groups, please refer to Section 5.
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Figure 4.14 — Group data screen. This must be used to create new (empty) groups, which are subsequently populated using the EMIT Group screen.
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4.3.8 Operators screen

EMIT assigns an operator to industrial sources (point and area sources), chosen from a
drop-down list box on the relevant source screen. The Operators screen is used to
manage this list of operators.

As shown in Figure 4.15, the right hand side of the Operators screen displays the data
for the operator selected in the Operator drop-down list box, and these data items may
therefore be edited as required. Click the New... button, to enter a new, unique operator
name and associated data. If you click the Delete... button to delete the details for an
operator, a screen appears asking you to select which other operator should be used to
replace entries for the operator about to be deleted. Choose a replacement operator
from the drop-down list.

Operator data are optional in EMIT, but a default is used for industrial sources if no
user-specified values are assigned.
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Figure 4.15 — Operators screen. This is used to define details of operators (used in source data screens for industrial sources).
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Inventory

5.1 Introduction

Section 3 and Section 4 describe the EMIT database structure. In particular, Figure 3.2
indicates how inventories are contained within a database, how groups are contained within
inventories and how sources are contained within groups. Another way of looking at this is to
think of the database in terms of a tree-like structure, as shown in the example given in
Figure 5.1 below. This figure shows an example inventory database, with 9 groups contained
within the inventory.

EMIT Database

Inventory
Cold [
Sold Landfill
—— Domestic
oads
Part B Part A sources
sources sources
Residential C ial
e - ommercia
Boilers electricity use

Figure 5.1 — EMIT has a tree-like structure: the figure shows an example EMIT database and
emissions inventory, with one inventory containing 9 groups.

Within each group, EMIT holds emissions data for each source contained within that group.
Emission rates for individual sources (in terms of tonnes per year or grams per second) may
not be directly available, so EMIT provides ways to approximate emissions, for example,
using fuel consumption or other data; alternatively, national emissions can be scaled to
approximate emissions in a particular area. In EMIT, emissions can be calculated using:

e activity data such as traffic flows and fleet compositions for road traffic sources, the
amount of product manufactured for industrial sources, or the number of dwellings
(and housing types) to approximate domestic emissions, or

e fuel consumption data such as the amount of gas oil used for industrial sources, or the
amount of electricity used in a residential area, or

e ascaling of a national emissions figure by an appropriate statistic such as population
density.

Table 5.1 summarises the different calculation options available for the 8 group types. The 3
main column headings in this table — ‘Manual Emissions’, ‘Activity Data’ and ‘Scaling’ —
describe the way in which the emissions are calculated, with the expressions in brackets —

EMIT User Guide Page 65



SECTION 5 - Setting up a new inventory

Enter emissions manually, Calculate with emission factors and Calculate by scaling —
describing the option chosen on the EMIT New Group screen (please see Section 5.3 for further
details). Note that the ‘Activity Data’ column is subdivided into two further columns — SAP-
based factors, and non-SAP factors. The SAP-based factors are used to estimate the CO>
emissions from domestic properties and are only available for use for Area and CandD groups
(for further details, please refer to Section 12); the non-SAP factors can be used with any

group source type.

The example groups displayed in Figure 5.1 are summarised in Table 5.2. This table gives the
information required to create these groups within the EMIT database — for further details,
please refer to Section 5.3.

Manual Activity Data
Group Source Emissions (Calculate with emission factors) Scaling
Type (Enter emissions SAP - based non-SAP (Calculate by scaling)
manually) factors factors
Area v v v v
CandD v v v v
Line v v
Major Roads v v
Minor Roads 4 4
Point v v
Rail v v
Volume v v v
Table 5.1 — Summary of Group options available in EMIT
Example
Group Source Example Emissions Activity Greenhouse
Description Type Source Data Calculation” Dataset (if Gas Sector
applicable)
Cold starts CandD Number of trips Cal.c ul.ate with NAEI Energy
emission factors
Major Traffic flows, Calculate with
A Roads road speeds, fleet data | emission factors EFT vi0.1 Energy
Residential Minor Annual vehicle Callcullate with EET v10.1 Energy
roads road km emission factors
. Fuel consumption | Calculate with UKEFDO03
Part B sources | Point " Energy
data emission factors | Energy
. . Fuel consumption | Calculate with UKGHG99
Boilers Point .. Energy
data emission factors | Fuels
Part A sources | Point Emissions data Enter emissions n/a Energy / Industrial
manually Processes
Comn_1e_r0|al candD Number of KWh Callcullate with Electricity- Energy
electricity use emission factors | End Use
Domestic CandD Numper of Callcullate with SAP 2001 Energy
sources dwellings emission factors
Landfill Area Population Calclulate by n/a Waste
scaling

Table 5.2 — Groups contained within the example emissions inventory shown in Figure 5.1; as defined

on the EMIT New Group screen — refer Section 5.3 for further details.

Page 66

EMIT User Guide




SECTION 5 - Setting up a new inventory

Important points to note:

e Emission factor datasets (column 5 in Table 5.2)

When creating a new emissions inventory, or updating an old inventory, the most up-
to-date emission factors should always be used. For road traffic (i.e. major and minor
road source groups), the most up-to-date emission factor dataset held in the database is
EFT v10.1 (equivalent to EFT v11.0). This dataset contains both exhaust and non-
exhaust emission factors.

For further information about this dataset, please refer to Appendix A.

e Greenhouse Gas (GHG) Sectors (column 6 in Table 5.2)

When a group is created in EMIT, it is necessary to specify an associated greenhouse
gas sector. This feature is of most use when compiling a greenhouse gas emissions
inventory (see Section 11 for further details). If greenhouse gas totals are not of
interest, then it is irrelevant which greenhouse gas sector is specified when groups are
created.

Consider each of the example groups given in Table 5.2:

Cold starts

The emissions from cold starts can be estimated if the number of trips within an area is
known, using appropriate emission factors. Emissions from cold starts are also categorized
under the Energy GHG sector.

A Roads

The activity data available for calculating emissions from major roads are the traffic flows,
traffic speeds, route types and fleet compositions. Associated exhaust and non-exhaust vehicle
emission factors are included in the EMIT database, most of which are speed dependent (for
further details of these factors, please refer to Appendix A). All traffic emissions fall into the
Energy GHG emissions category.

Residential roads

As for major roads, minor road emissions are calculated using exhaust and non-exhaust
vehicle emission factors held within the EMIT database; minor roads are also in the Energy
GHG emissions category.

Part B sources and Boilers

Explicit emissions data from Part B sources and boilers may not be available. However, the
amount of fuel consumed by a particular process is usually known. Associated fuel emission
factors are held in the EMIT database (for further details please refer to Appendix C). These
emissions are likely to be classified in the Energy GHG emissions sector.

Part A sources

In the UK, explicit emissions data are usually supplied by the Environment Agency for Part A
sources. That is, emission rates for each source are given in units of tonnes of pollutant

EMIT User Guide Page 67



SECTION 5 - Setting up a new inventory

emitted per year. Emissions from Part A sources may be from both the fuel consumed to
provide energy for the process, and emissions from the actual process itself. Therefore, Part A
sources may be in either the Energy or Industrial processes GHG emissions sector or in both,
as long as emissions are not double counted.

Commercial energy use

Total electricity consumption by commercial buildings may be known in terms of the number
of kWh used per year. This value can be converted to a CO> emission rate by using an
appropriate year-dependent emission factor. When considering electricity use, some thought
must be given as to whether a ‘source of emissions’ or ‘end-user’ value is of interest i.e. will
emissions be attributed to the power stations where the electricity is generated or to the end
user of the electricity. For further details, please refer to the Greenhouse Gas emissions
section of this manual — Section 11. Emissions from electricity are included in the Energy
GHG sector.

Domestic sources

It is very unlikely that explicit emissions from every house in an area are known. An
approximation of the emissions from domestic heating can be made by scaling the national
emissions figure by the relative number of dwellings in an area. The appropriate GHG sector
is Energy.

Alternatively, EMIT provides a way of making a better estimate of the CO2 emissions from
domestic heating, using a SAP-based emission factor dataset. This dataset allows users to
investigate the effects of improved fuel type, housing insulation and heating efficiencies on
CO. emissions and is particularly useful when looking at GHG emissions inventories. For
further details, please refer to Section 11 of this User Guide.

Landfill sites

It is unlikely that emissions are known from particular landfill sites. In the absence of any
other suitable data, national emissions figures may be scaled using population density values.
The GHG emissions sector is Waste.
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5.2 Before you start

Figure 5.2 shows a pie chart of the UK inland final energy consumption divided into 4
sectors: industry, domestic, transport and services. Examples of sources in each sector are
given in this figure. When compiling an emissions inventory, a good starting point is to think
about all the sources within these sectors, and about whether or not these emissions data
should be included in your inventory.

Commercial electricity
Part A sources

L
160 million Landfill | »
tonnes of oil Part B sources | ®Industry
equivalent @ Domestic sector
Major roads O Transport
\ O Services
Minor roads

\ Rail Domestic dwellings

Figure 5.2 — Pie chart showing the UK inland energy consumption — final consumption only (data
from UK Energy in Brief, UK ENERGY 2007)

It is important to give some thought to the emissions inventory structure. In particular, you
need to decide:

e what groups will be contained within the inventory,

e whether the emissions data will be entered explicitly, and if not, how they will be
calculated, and

e in which GHG emissions sector the group will be defined (if these emissions are of
interest).

Prior to setting up an inventory, it is a good idea to make a list of all the different groups to be
included in the inventory. It is convenient to summarise these data in a table, as in Table 5.2.
The source type for each group should be decided upon i.e. major road, minor road, rail,
commercial and domestic, industrial point, line, area or volume source, as in the second
column of Table 5.2. Listing the emissions and/or activity data available for each group (as in
the third column) allows you decide the type of each group. Column 4 gives the relevant
option chosen in the EMIT New Group screen. If the emissions are to be calculated using
activity data, an appropriate emission factor dataset must be chosen, as indicated in column 5
of Table 5.2. In order to be able to use the data to compile a GHG emissions inventory, the
associated GHG sector should also be selected from the following (as in column 6): Energy,
Industrial Processes, Agriculture, Waste, Land-use change and forestry, Solvent & other
product use, and Other.
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Having compiled this table, you are then in a position to create appropriate groups within
EMIT. Section 5.3 below outlines how this can be done for some example group types.

Note on Greenhouse Gas Emissions

As mentioned in Section 5.1, industrial source emissions may fall into one of two GHG
categories: Energy or Industrial Processes. Emissions or fuel consumption data supplied may
not be separated into these two categories. If this is the case, it is advisable to refer to the
appropriate guidance in order to decide which category is most appropriate (for example
Salway et al 2001 or IPPC 1996).
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5.3 Creating New Groups

Section 5.1 gave some examples of the different group types available. This section details
how these groups can be set up. Four examples will be given:

Major roads,

Part A sources,

Boilers, and
Landfill.

Note that a discussion of how to set up a domestic source group using the SAP-based CO-
emission factors included within the EMIT database is described in Section 12.

EMIT New Group
|Group [
|Soulce Type |AF|EA j
Emizsions
{* Enter emissions manually
" Calculate with emissions factors
" Calculate by scaling
‘Eleenhouse Gasz Sector |Energy j
Year [1936 |
oK | Cancel | 3D Grid Profiles. . |

Figure 5.3 — The default EMIT New Group screen

5.3.1 A new Major roads group

From the Data menu, select the Groups option. Click on the New button to display the
default EMIT New Group screen shown in Figure 5.3. Enter information into this screen
in the following way:

Step 1

Step 2

Step 3

The group name is entered in the Group text box. A maximum of 20
characters are allowed. It is a good idea to include the source type in this
name — in this case major roads — and also the year. Figure 5.4 shows the
EMIT New Group screen for a new major road group.

The source type is then chosen from the Source Type list; in this case, the
ROAD option is chosen.

As discussed in Section 5.1, major road emissions are usually calculated
using activity data (such as traffic flows and fleet compositions)
combined with the appropriate emission factor dataset held in the EMIT
database. Therefore, the button Calculate with emission factors should be
selected.

EMIT User Guide

Page 71



SECTION 5 - Setting up a new inventory

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

EMIT Mew Group
|Gmup |M ajor roads 2025
|Soulce Type |F|DAD j

Emizsionz

" Enter emissions manually

(+ Calculate with emizsions factors

|Gleenhouse Gas Sector |Enetgy J
[Emission Factors — [EFT va.0 PM Eng U |
[Fieet Components [LAET inventary [11] =l
ear [2025 =
[Route Type [E9.0 PM[11]Eng U25 ~|
Mon-exhaust Emizsion Factors
¥ Brake wear [EFT +8.0Bw Eng U =l
W Ture wear [EFT va.0Tw Engll =l
¥ Fioad wear [EFT +3.0 Fw EngU -l
[v FResuspension |Defla PPR110RS [11] j

ok | Cancel | 3D Grid Profiles... |

Figure 5.4 — Creating a major road group using the EMIT New Group screen

When the Calculate with emission factors option is selected, the Greenhouse
Gas Sector is greyed out as each emission factor dataset stored within the
EMIT database has a pre-defined GHG sector associated with it.

An exhaust emission factor dataset must be chosen from the Emission
Factors list. For further details of the road traffic emission factors
available within the EMIT database, please refer to Appendix A. In this
example, the EFT v9.0 PM Eng U dataset has been chosen.

The next step is to choose the number of fleet components for which the
road traffic data are to be entered (once again, please refer to Appendix A
for further details if required). In this case, the 11-component option has
been selected from the list as the traffic count data for this group will be
given as the number of Cars, taxis, LGV, buses, Rigid-HDVs (3 different
axle types), Artic-HGVs (3 different axle types) and motorcycles.

It is necessary to select an appropriate Year from the list available — in
this case the year of the inventory is 2025, so this year has been selected.

It is then necessary to select a Route Type from the list. In this case, the
choice of year 2025 restricts the available route types to those available
for that year. Refer to Appendix A for further details if required. E9.0
PM[11]EngU25 has been chosen.

When calculating emissions from road sources, estimates of non-exhaust
emissions should be included if particulate emissions are of interest.
Some of the exhaust emission factors selections discussed in the steps
above automatically apply to the non-exhaust emission factors.
Specifically:
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Step 10

Step 11

the number of fleet components for which traffic data are entered is the
same for both the exhaust and non-exhaust emission factor datasets, in
this case the 11 category definition.

the Year is the same for both the exhaust and non-exhaust emission
factor datasets, in this case 2025.

If calculations of non-exhaust particulate emissions are required, a
dataset should be selected for each of the four components from the lists
available. The choice of fleet components restricts the available datasets
to those with 11 fleet components. Please refer to Appendix A for further
details if required.

In this example, the EFT v 9.0 11-component urban non-exhaust emission
factors have been selected for brake wear, tyre wear and road wear, and
one of the Defra re-suspension datasets.

If you intend to create 3D gridded emissions, you also need to define the
3D grid profiles. This is covered in section 5.3.5.

step 12 Click on OK to create the new EMIT group.

5.3.2 A new Part A source group

From the Data menu, select the Groups option. Click on the New button to display the
default EMIT New Group screen shown in Figure 5.3. Enter information into this screen
in the following way:

Step 1

Step 2

Step 3

Step 4

Step 5

The group name is entered in the Group text box. As for the major road
source group, including the source type and year in the group name is a
good idea. Figure 5.5 shows the EMIT New Group screen for this new
industrial point source group.

The source type is then chosen from the Source Type list; in this case, the
POINT option is chosen.

As discussed in Section 5.1, in the UK, emissions from Part A sources
are usually available from the Environment Agency. Therefore, the Enter
emissions manually option should be selected.

The appropriate Greenhouse Gas Sector must be chosen from the list. In
the case of Part A sources, the GHG sector is likely to be either Industrial
process Or Energy.

The Year 2020 is then chosen from the list, as this is the year of the
inventory. As the emissions will be entered manually, the Year will just
be used as a label — it will not affect the emission values.
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EMIT Mew Group
[Group |Part & 2020
|Soulce Type |PDINT j
Emissions
* Enter emizsions manually
" Calculate with emissions factors
|Eleenhouse Gas Sector |Industrial process j

ok | Cancel | 3D Giid Profiles... |

Figure 5.5 — Creating a Part A source group using the EMIT New Group screen

step 6 If you intend to create 3D gridded emissions, you also need to define the
3D grid profiles. This is covered in section 5.3.5.

step7  Click on OK to create the new EMIT group.

5.3.3 A new Boilers group
From the Data menu, select the Groups option. Click on the New button to display the
default EMIT New Group screen shown in Figure 5.3. Enter information into this screen
in the following way:
step 1 The group name is entered in the Group text box — in this case, the name
given is ‘Boilers 2023’, as this includes the source type and the year;
Figure 5.6 shows the EMIT New Group screen.
EMIT New Group
|Emup |Bui|ers 2023
|Soulce Type |PD|NT j
Emissions
™ Enter emissions manually
{« Calculate with emissions factors
|Eleenhuuse Gas Sector ‘Energy J
|Emission Factors ‘UKGHGSB Fuels ﬂ
[rear 1993 |
ok | Cancel | 3D Grid Profiles...
Figure 5.6 — Creating a boilers group using the EMIT New Group screen
Step 2 The POINT source type is then chosen from the Source Type list.
step 3 As discussed in Section 5.1, emissions from boilers are unlikely to be
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Step 4

Step 5

Step 6

Step 7

Step 8

known explicitly, but associated fuel consumption data may be available.
If this is the case, emission factors contained within the EMIT database
can be used to calculate emission rates. Therefore, the button Calculate
with emission factors should be selected.

When the Calculate with emission factors option is selected, the Greenhouse
Gas Sector is greyed out as each emission factor dataset stored within the
EMIT database is associated with a pre-defined GHG sector.

An emission factor dataset must now be chosen from the Emission Factors
list. For boilers, the UKGHG99 Fuels, UKEFD03 Energy or the
UKEFDO7 Energy datasets may be appropriate (for further details of the
non transport emission factors available within the EMIT database,
please refer to Appendix C). In this example, the UKGHG99 Fuels
dataset has been chosen.

For a number of the emission factor datasets held in EMIT, there is only
one year available from the Year list. Such emissions datasets have an
associated year (when they were published) and do not include any
yearly variations; this is the case for the UKGHG99 Fuels dataset
chosen here.

If you intend to create 3D gridded emissions, you also need to define the
3D grid profiles. This is covered in section 5.3.5.

Click on OK to create the new EMIT group.

5.3.4 A new Landfill group

From the Data menu, select the Groups option. Click on the New button to display the
default EMIT New Group screen shown in Figure 5.3. Enter information into this screen
in the following way:

Step 1

The group is named ‘Landfill 2020°, as this includes the source type and
the year; Figure 5.7 shows the EMIT New Group screen for the new landfill
area group.

EMIT New Group

[Group [ Landfil 2020

|Soulce Type |AF|EA ﬂ
Emizsions
™ Enter emissions manually
" Calculate with emissions factors
(¥ Calculate by scaling Scaling Parameters...

|Eleenhuuse Gas Sector ‘W’asle j
Year | 2020 |

0K | Cancel | 3D Grid Profiles. |

Figure 5.7 — Creating a landfill area group using the EMIT New Group screen
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Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

The AREA option is chosen from the Source Type list.

As discussed in Section 5.1, there may be some sources for which no
emissions or associated activity data are available. In these cases, it is
possible to scale a national emissions figure by an appropriate statistic. In
this example, we are choosing to estimate the emissions from landfill
sites by the population in the area. Therefore, the button Calculate by
scaling has been selected in Figure 5.7.

When the Calculate by scaling option is selected, the Scaling Parameters...
button is enabled. Clicking on this button brings up the default Scaling
Parameters screen on which the parameters that are to be used to estimate
the landfill emissions are entered; Steps 5 to 11 below give example data
entries (with the final version of the screen being given in Figure 5.8).

The Group name is given automatically as the user has already entered
this.

The statistic that is being used to scale the national emissions figure must
be entered into the Name of Statistic text box - in this case ‘Population’.

The national statistic value must then be entered into the Reference
Statistic test box. In this case, this is the national population value, which
for the UK in 2020 is approximately 68 million.

Scaling Parameters

|Emup |[gr0up]
Statigtic
|N ame of Statistic |Populati0n

|FI eference Statistic |B_BDDDDE+?

|U nitz |people

Emizsions

Pollutant Emizzions (tonnesfyear)

coz 0 Greenhouse Gases
HFC 0

METHANE 770000 Add. .

N20 0

PFC 0 Delete... |
SF6 0

MNotes

Population statistic fram https: /v onz.gov.uks
Emizsions statistic from https:/#nasi beiz. gov.ukd

Cancel

Figure 5.8 — Entering the national population and landfill data into the Scaling
Parameters screen

The units of the statistic should then be entered into Units text box — in
this case ‘people’.

The emission values are then entered into the Emissions section of the
Scaling Parameters screen, as shown in Figure 5.8 above. Pollutants can
be entered one by one using the Add... button and choosing a pollutant
from the list; alternatively, all GHG pollutants can be added by clicking
on the Greenhouse Gases button. Pollutants can be deleted from the list by
clicking on the Delete... button. Emissions are entered into the table in
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units of tonnes per year.

step 9 Notes can be added to the Notes section of the Scaling Parameters screen.
In this text box, it is a good idea to enter any relevant data, for example,
the source of the statistics being used in the scaling calculations.

step 10 Click on OK to close the Scaling Parameters screen.

Step 11 In the EMIT New Group screen, it is now necessary to choose an appropriate
Greenhouse Gas Sector from the list. In this example, the GHG sector is
Waste.

Step 12 It is necessary to select a Year from the list — in this case the year of the
inventory is 2020, so this has been selected.

step 13 If you intend to create 3D gridded emissions, you also need to define the
3D grid profiles. This is covered in section 5.3.5.

step 14 Click on OK to create the new EMIT group.

5.3.5 3D grid profiles

It is usual to include a grid of emission totals in an air quality model, such as ADMS-
Urban. EMIT allows the user to output the grid totals either on a 2D plane or in 3D.
With a 2D plane the user will specify the depth of the grid sources when exporting
from EMIT. With a 3D grid the emissions can be apportioned to a set of heights. The
fraction of the emissions in each level should be set for each source group, this is
known as the Vertical Profile. You should also define how the emissions vary by hour
(Diurnal Profile) and month (Monthly Profile). The emissions can also be split into
different species than those used in EMIT, for example emissions of VOC are made up
of several species, this relationship is set in the Species Map.

From the EMIT New Group screen, select the 3D Grid Profiles... option. This will
show the screen shown in
Figure 5.9. Enter information into this screen in the following way:

step 1 Figure 5.9 shows the Group Profiles screen for a new group, Industry
2020, which has been defined as a CANDD group.

Group Profiles - Industry 2020

[ Bpecies map | =l 41
[ Wertical profile | 1
™ Diumal profile | =l
™ Monthly profile | =l

1].4 | Cancel |

Figure 5.9 —The Group Profiles screen
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Step 2  To enter a Species map for the group, tick the box beside Species map then
select Manage... at the end of the line, to bring up the Species Map screen.

 Species Map
Mame Edit
Add Delete |
Apply | 1] | Cancel |

Figure 5.10 —The Species Map screen

step 3 Select Add, then the Edit icon to start the Speciation screen.

EE

Edit the speciation and conversion factors. Each row is an output species, each column an EMIT species.

NewOum.lta:ﬂ:iesl Dele‘heOLﬂmrtan:iesl EMIT species. .. | ::

Output spacies

OK Cancel

I I'\'h:l Max:l

Figure 5.11 —The Speciation screen

Step 4  Select EMIT species... to start the Edit EMIT species screen. Then New to add
a new entry to the screen. Repeat for all pollutants required, editing the
pollutant names as you progress, which must exactly match the names of
the pollutants in the rest of EMIT. Once all the pollutants have been
added select OK to close the screen.
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Edit EMIT species

MNew ‘ Dielete |
-

Ok Cancel

Y

Figure 5.12 —The Edit EMIT species screen

step5 In the Speciation screen select New Output Species and repeat for all
pollutants you need to be output from EMIT to your 3D grid. Note that
these pollutant names need to match those in the chemical mechanism for
the inventory. Individual species maps do not need to include all
pollutants in the inventory, just the ones relevant to this group. You need
to enter the conversion factor to convert the EMIT gridded emissions
rates, which are in g/m?/s to the output 3D gridded emission rates. If you
intend to export a 3D grid to use in CMAQ, the emission rates for
gaseous pollutants will need to be in moles/s and particulates in g/s, the
conversion factors entered here need to reflect the change in emission
units. If you are exporting a 3D grid to be used in ADMS-Urban the
emission rates need to remain in g/m?/s.

(¥ Pollutant species map editor - Species Map - @
Speciation
Edit the speciation and conversion factors. Each row is an output species, each column an EMIT species.
New Qutput Species Delete Output Species | EMIT species... : :
Output species NOx
NO 0.95
oK Cancel
| NOx conversion factor (EMIT/Output) Min: | dest1  Max|  te+

Figure 5.13 —The Speciation screen defining the relationship between EMIT and
output species

step6 Once all EMIT and output pollutant species have been entered into the
Pollutant species map editor, select OK. In the Edit EMIT species screen,
give your newly created species map a name. Then select OK to return to
the Group profiles screen.
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Step 7

Step 8

Species Map

Species Map

Hame | Edit |
|ndustnyS peciestap | l_/]' |

Add Delete

Apply | 1] 4 | Cancel |

Figure 5.14 —The Species Map screen showing the name of the newly created
species map

In the Group profiles screen you can now select the name of your species
map from the drop down list.

Group Profiles - Industry 2020

[¥ Species map IndustiySpeciestd ap Manage...
[ Wertical profile | J

[ Diurnal profile | J 4
I Monthly prafile | J

oK | Cancel ‘

Figure 5.15 —The Group profiles screen showing the selected species map

Staying in the Group Profiles screen, tick the box beside Vertical profile and
select Manage... to start creating a vertical profile. In the Vertical profile
screen, select New, then the edit icon to open the Vertical Profile editor.
Select New repeatedly to have one fewer value than the number of
vertical level boundaries you have defined in the Inventory Properties, then
edit the values in the screen. In the example shown in Figure 5.16 10%
of the emissions will be allocated between in the first layer, 50% in the
second layer, 30% in the third layer and 10% in the top most layer. You
can use the Vertical Profile editor to apply scaling or a unit conversion
factor, as such the total of the values in the vertical profile do not need to
add up to 1.

Once you are happy with the vertical profile data, select OK to return to
the Vertical Profile screen, name your newly created vertical profile and
press OK to return to the Group Profiles screen.
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Step 9

Step 10

Step 11

[] Vertical profile editor - Vertical Profile - (23]
Vertical profile
Vertical profile of emissions
L |
New | Delete |
K d

Vertical profile of emissions
0.1
05
-

0.1

oK ‘ Cancel ‘

| Vertical profile of emissions Min: | 0 Max: [ 1000

Figure 5.16 —The Vertical profile screen showing the vertical split of emissions

Select the vertical Profile for your group from the drop down list.

Group Profiles - Industry 2020

[ Speciez map

v “ertical profile

IndustySpecieshd ap

Industertical

j Manage. .
Manage. ..

[ Diurnal profile |

E2

I Monthly prafile |

=

o |

Figure 5.17 —The Group profiles screen showing the selected vertical profile

Cancel ‘

Next, tick the selection box beside Diurnal profile and select Manage...to
start the Diurnal profile screen. Select Add, then the edit icon to open the
Diurnal Profile editor.

Factors can be added for each hour of the day for weekdays, Saturdays
and Sundays. Typically, the sum of five times the weekday factors plus
the Saturday and Sunday factors would equal 168, the number of hours in
a week.

You can copy data from the Diurnal profile editor by right clicking your
mouse within the editor and selecting Copy All, to paste data from an
external source right click and select Paste All, remember to select all
headers and columns.
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(& Diurnal profile editor - Diurnal Profile - IndustryDiurnal @
Diurnal profile
Diurnal time varying profile of emissions
Hour Weekday Saturday Sunday
1 0.8374 0.6715 0.6715
2l 0.7632 0612 0612
3 0.7632 0.612 0.612
4 0.7526 0.6035 0.6035
5 0.7844 0.629 0.629
6 0.845 0.68 0.68
L 0.9762 0.782 0.782
8 1.1448 0.918 0.918
9 12614 1.0115 10115
10 1.2832 1.037 1.037
11 1.2826 1.0285 1.0285
12 1.2826 1.0285 1.0285
13 1.2402 0.5945 0.9945
14 1.219 0.8775 0.87756
15 1.2084 0.969 0.969
16 1.1678 0.9605 0.9605
17 1.166 0.935 0.935
18 1.1342 0.9085 0.9095
18 1.1024 0.884 0.884
20 1.0812 0.867 0.867
21 1.0812 0.867 0.867
22 1.0706 0.8585 0.8585
23 1.0176 0.816 0816
24 0.5328 0.748 0.748
Ok ‘ Cancel ‘
| Min: | Mae: |

Figure 5.18 —The Diurnal profile editor screen

step 12 Select OK to close the Diurnal Profile editor, name the newly created profile
in the Diurnal Profile screen, and press OK to return to the Group Profiles
screen. Select the diurnal profile for your group from those available in
the drop down list.

step 13 Finally, tick the selection box beside Monthly profile and select Manage...to
start the Monthly profile screen. Select Add, then the edit icon to open the
Monthly Profile editor.
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[¥ Monthly profile editor - Menthly Profile - Monthly... @

Monthly profile

Manthly time varying profile of emissions

Month Factor
1.2
1.15
1.05

1

0.9
0.85
0.3
0.875

W =@ e || | =

0.95

1 1.075
12 1.15

OK Cancel

|Monthb,r profile of e Min: | Max: |

Figure 5.19 —The Monthly profile editor screen

step 14 Enter your data for the monthly profiles, the sum of the factors would
typically be 12.

step 15 Select OK to close the Monthly Profile editor, name the newly created profile
in the Monthly Profile screen, and press OK to return to the Group Profiles
screen. Select the monthly profile for your group from those available in
the drop down list.

step 16 You should now have a group defined with all the profile data required
for 3D grid calculations.

Group Profiles - Industry 2020

[v Species map |Industly5peciesh-1ap ﬂ Manage...
v “ertical profile ||r'||:|ust[_|,|'\-"e|'lic:a| j Manage. .
[v Diurnal profile |Inu:|ustr_l,lDiumaI ﬂ Manage. .
[v Monthly profile t anthiylndustrial Manage...

1].4 | Cancel ‘

Figure 5.20 —The final Group Profiles screen for the new Industry 2020 group
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SECTION 6 Importing data into EMIT
using the Import Wizard

This section describes how to import data from ESRI shape files, MapInfo MIF files and
comma separated (.csv) text files using the EMIT Import Wizard.

Section 6.2 describes the file types that can be imported into EMIT, and Section 6.3 gives
details of the required format of the files. A few points to note prior to the importing of data
into EMIT are given in Section 6.4. Figures 6.2 to 6.5 show flow charts that outline the steps
required to import data into EMIT for the different group types; these steps are described in
Section 6.5. Tables 6.2 to 6.11 at the end of the section give details of the format of and
restrictions to the source data.

6.1 Introduction

Although small amounts of source data can be entered by hand via the interface, the principal
means of importing large quantities of data into EMIT from user data files is using the EMIT
Import Wizard. When the Import Wizard is launched, the user is asked a series of questions
about the data and its destination. The wizard then attempts to read in the source data and
assign it to the group designated by the user. The user must ensure that data are in one of the
correct formats that are described later in this section and summarised in Tables 6.2 to 6.11. If
the data are not in a correct format the Import Wizard will not attempt to import the data.

Example import files are located in the model installation directory under Examples\Import.
This directory contains example files in the three different formats available for import:

e ESRI shape files (SHP subdirectory),

e Maplnfo MIF files (MIF subdirectory) and

e Comma separated (.csv) text files (CSV subdirectory).

6.2 Input file types

The following types of commonly-encountered data file can be used as input files to the
EMIT Import Wizard:

(a) ESRI shape files: .shp file extension

(b) Maplnfo Interchange Format (MIF) files: .mif file extension

(c) Comma separated variable text files: .csv file extension

ESRI shape files are constructed using ArcGIS and .mif files are usually constructed from
within Maplinfo, although these are sometimes exported from other applications. csv files are
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simply text files with commas! used to separate columns of data, which may be constructed in
a variety of ways, for example, using Microsoft Excel.

The EMIT .csv import format is different from the ADMS .spt format. EMIT can export data in
the ADMS .spt format for use with ADMS-Urban. These ADMS .spt files cannot be re-
imported into EMIT.

The instructions given in Section 6.3 below apply to all file types. For .csv files, there is a small
amount of additional information about the source geometry that must be specified by the user
in the files. The additional data manipulation required is outlined in (g) in Section 6.4 below.

6.3 Input file formats

For all file types, the data are arranged in table format, with columns corresponding to
different source properties and each row corresponding to a separate source. All the data in a
particular file will be imported into a single EMIT group, so all sources in the file must be of
the same type i.e. major roads, point sources, and so on.

Obviously, the type of data available relates directly to the group into which the sources are
imported. For example, a group set up to use manually defined emissions will require
columns containing emissions data in the input file. Alternatively, a group set up to use one of
the activity datasets in the EMIT database must contain one or more columns of activity data.
For further details of the different group types, please refer to the ‘Setting up a new inventory’
chapter of this User Guide (Section 5), and Section 6.4 below.

The user must ensure that the data are in the correct format, with columns containing the
correct type of data (text or numerical) in the correct units and, for numerical data, the data
must lie within fixed ranges. Columns must have the correct headings (see Tables 6.2 to 6.11
for further details).

Each column has a heading that describes its contents, and the EMIT Import Wizard uses
these headings to identify the data contained in the file. Some column headings must be
present in order for the Import Wizard to accept the input file, whereas others are optional.

Source properties

Tables 6.2 to 6.11 at the end of Section 0 summarise the headings that must be used for
source property data. Tables 6.2 to 6.9 (one for each source type) contain the following items:

e ‘Column heading’: the fixed column heading that is recognised in the input
e ‘Data’: a description of the meaning of the data field

e ‘Units’: indication of whether the data are text or numerical and, if numerical, gives
the units of the data

e ‘Restrictions’: any restrictions on the legal values for the data. These restrictions

! Note that in some countries, where a comma is used as a decimal symbol, the delimiter in a .csv file isnot a
comma — it is usually a semi-colon. Users who make .csv files in Excel will not have to worry about this, as
EMIT and Excel should use the same list separator character.
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should be checked before import as sources with values outside these limits will not be
imported

e ‘Required’: ‘yes’ means the column is necessary for import, ‘no’ means that the
column is optional

e ‘Default’: if the column is optional (see above), then this column gives the default
value to be used if the field is absent in the input table

Tables Table 6.10 and 6.11 give the vehicle component column headings for transport
sources. These headings vary according to the chosen emissions dataset and route type.

Table 6.12 gives the options available to describe the road surface type (for use when the
major road sources are to be used for noise mapping projects).

Emissions data

For all source types, it is possible to import emissions data directly. The emissions of each
pollutant must be in separate columns and the units of the emissions must be the same for all
the pollutants in a file.

The choice of column headings for emission data is not as restricted as the choice of the
source data headings. If the Import Wizard does not recognise a column heading as a source
parameter it attempts to interpret it as emissions data, using its stored list of pollutants and
units. The user can then either accept or reject the suggestion supplied by the Wizard. Further
details are given in Section 0 below.

Activity data

There are a number of different emission factor datasets included in EMIT that can be used to
estimate emissions using activity data. For road, rail and shipping, the activity datasets are
described in Appendix A; the airport activity datasets are described in Appendix B and the
non-transport activity datasets are described in Appendix C. In addition, the SAP 2001
emission factor dataset (for use with area and CandD sources) is described in Section 12.

For some of the activity datasets, the activity field names are pre-defined. These are
summarised below. For the remaining datasets, columns containing activity data are matched
to the activity options within the dataset during import, in a similar way to the pollutant
method described above; users select an activity from a drop down list for each activity field
selected.

e For the transport activity datasets, all the activity data columns are summarised in
Tables Table 6.10 and 6.11.

e For the SAP 2001 activity dataset, the heading for the column containing the dwelling
data is NUMDWELL.

e For any group using statistics to scale a national emissions figure, the heading for the
column containing the statistic is STAT.

e The aircraft data required in the import file is the thrust setting, the number of
landings/take-offs per year and the time in mode. The column heading for each of
these parameters will depend upon the aircraft/engine combination for each source.
The correct field names are given in the relevant activity dataset spreadsheet supplied
with EMIT, which can be found in the subdirectory Data\ActivitySpreadsheets, in the
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6.4

Export sheet of the relevant Excel workbook. An example of an aircraft/engine
combination from the ICAO 20+ Other.xlsx spreadsheet is given in Table 6.1. It can
seen that to import data for the aircraft/engine combination shown the correct field
names for the aircraft data would be THRD0001, LTODO0001 and TIMDO0OOL1.

Aircraft, engine, (UID), num THRUST _ LTO TIM

of engines FIELDNAME FIELDNAME FIELDNAME
3Xtrim 3X47 Ultra, LYC 10O-

360-A1B6 , (10360), 1 THRDO0001 LTODO0001 TIMDO0001

Table 6.1 — Example field names for aircraft import

Prior to import

This section outlines the steps that should be taken prior to importing any data into EMIT.
Users are also advised to read Section 5 on how to set up an inventory.

Firstly,

you need to decide into which database the sources will be imported — is it an existing

database or a new one? If it is an existing database it is good practice to keep a back-up copy
of the old database.

In your chosen database:

(a)
(b)

(©)
(d)

(€)
(M

(9)

Create a new inventory.

Create appropriate groups for all source types to be imported (as outlined in Section
5).

Add these groups to the appropriate inventory.

Create new route types that may be needed for road and rail sources by selecting Data,
Route Types and then Road or Rail from the menu bar.

Create new region types that may be needed for domestic dwelling groups (using the
SAP 2001 dataset) by selecting Data and then Region Types from the menu bar.

Set up a selection of Operators for the industrial sources by selecting Data and then
Operators from the menu bar. If the user defines no operators, the default operator will
be attached to each industrial source.

The source location information that is automatically imported from ESRI shape files
and Maplnfo MIF files into EMIT has to be manipulated separately when source data
are being imported via .csv files. The way this is done depends on the source type as
described in 1 — 3 below.

1. Road/rail/line sources

2. Road, rail and line sources have a minimum of 2 (and maximum of 50)
vertices. The vertices are listed after the other source information. The best
way to see how this is done is to look at an example, as in Figure 6.1. The first
set of data has 11 column headings: the first 8 are the headings given in the top
section of Table 6.2, and the last 3 are the Heavy/Light/Mcycle fleet
component headings given in Table 6.10.

The second set of data in the file is the road vertex data. Note that this data
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must be separated from the first set by a blank line. The three column
headings for this data set are given in the bottom section of Table 6.2. The
coordinates of each vertex are preceded by the source name. Note that if data
are saved in .csv file format using Microsoft Excel, then additional commas
will be added at the end of each line of data in this second dataset. These must
be removed, for example using a ‘Search and Replace’ in Notepad.

Point sources

The point source location data is entered in the same way as the other source
properties with two columns headed X and Y; see Table 6.5 for further details.

Area/CandD/volume sources

Area, CandD and volume sources are polygons with between 3 and 50 sides
inclusive. The location data for these sources are entered in terms of the
coordinates of the source vertices in the following way:

e One column headed NVERTEX gives the number of source vertices.

e 2« NVERTEX additional columns contain the source vertex information.
These columns are labelled X1, Y1, X2, Y2, X3, Y3, ... XN, YN, where N
= NVERTEX.

e Data entered in this way allows sources in the same .csv file to have
differing numbers of vertices.

Note that the sources must be convex.

For example a file containing four-sided polygons would have columns X1,
Y1, X2, Y2, X3, Y3, X4 and Y4, and the NVERTEX column would have the
value 4 for every source.

See Tables 6.6, 6.7 and 6.9 for further details of these source types.

Minor road sources

Minor road sources are rectangular in shape, and the coordinates of the vertices
must be multiples of 1000m. The location data for these sources are entered in
terms of the coordinates of the bottom left hand coordinate of the source
(MIN_X, MIN_Y) and the top right hand coordinate of the source (MAX_ X,
MAX_Y). These data are entered similarly to the data for the point sources; see
Table 6.4 for further details.

Airport sources

Airport sources may be line/area/volume or point sources, and the relevant
rules for the chosen source type, given above, should be applied.
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6.5 Step-by-step through the Wizard screens

The EMIT Import Wizard presents the user with a sequence of screens; these depend on:

e the group type, and
e the source type.

The different group and source type options are defined in Table 5.1 in Section 5. Flow
schemes representing the import of files into EMIT are given in Figures 6.2 to 6.5; that is:

Figure 6.2 gives the steps needed to import manually defined emissions data for all
source groups.

Figure 6.3 gives the steps needed to import activity data for all source groups.

Figure 6.4 gives the steps needed to import SAP dwelling data for area and CandD
source groups only.

Figure 6.5 gives the steps needed to import statistics data for scaling groups for area,
volume and CandD source groups only.

In these figures, the steps outside the dashed box are the same for each figure; the steps within
the dashed box vary from figure to figure.

Exiting the Wizard during import

The import process can be stopped at any time prior to the final screen by clicking Cancel. If
this is done, then no data will have been transferred to EMIT.

Error messages

There is a range of error messages that may be displayed during the import process. Some of
these are given in the step-by-step instructions below. Any additional ones that may appear
will be self-explanatory.
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ROADNAME, DESCRIPT, NOTES1, KEYWORDS, WIDTH, HEIGHT, CANYON, SPEED, HEAVY, LIGHT, MCYCLE
Road 1, Al, 2001 location, main, 20, 20, 0, 60, 417, 4176, O

Road 2, London Road, 2001 location, main, 20, 0, 0, 60, 1112, 8864, 245

Road 3, Silver Street, 2001 location, main, 10, 0, 10, 40, 17, 648, 25

Road 4, Oswald Terrace, 2001 location, main, 10, 0, 0, 30, 1, 256, 24

ROADNAME, X, Y

Road 1, 449161, 528000
Road 1, 449173, 528334
Road 1, 449173, 528334
Road 1, 449173, 528334
Road 2, 449000, 528229
Road 2, 449173, 528334
Road 3, 449173, 528334
Road 3, 449743, 528668
Road 4, 449743, 528668
Road 4, 450000, 528919

Figure 6.1 — Example .csv file for input of road sources. Note that source names cannot contain apostrophes.
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START
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Select input file name
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Select destination
EMIT group

Transport group CandD group

(road or rail sources)
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Industrial group
(point, line, volume or Specify
area sources) CandD depth
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emissions data
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and units
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______________________________________________________________________________________

Import summaries
\4
Integrity checks
\4
Report
Cancel
Import
\4
Exit Import Wizard > END

Figure 6.2 — Flow chart showing how to import manually defined emissions data into EMIT using
the Import Wizard. Instructions outside the dashed box are in common with Figures 6.3 to 6.5.
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START

\4

Select input file name

v

Select destination

EMIT group

Transport group
(road or rail sources)

Industrial / airport group
(point, line, volume or
area sources)
or
CandD group

Select field
names that contain
activity data

\4

Match the chosen
fields to the activities
within the dataset

group

\4

Industrial / airport

CandD group

Specify
CandD depth

Integrity checks
\4
Report
Cancel
Import
\4
Exit Import Wizard > END

Figure 6.3 — Flow chart showing how to import activity data into EMIT using the Import Wizard.

Instructions outside the dashed box are in common with Figures 6.2, 6.4 and 6.5.
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v
Select destination
EMIT group
Area group
or
CandD group
\ 4
Select
Region Type
Area group CandD group
Specify
CandD depth
U
Y
Import summaries
\ 4
Integrity checks
\ 4
Report
Cancel
Import
\ 4
Exit Import Wizard > END

START

v

Select input file name

Figure 6.4 — Flow chart showing how to import data into SAP groups in EMIT using the Import Wizard
(Area and CandD sources only). Instructions outside the dashed box are in common with Figures 6.2,

6.4 and 6.5.
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[ START ]

A\ 4

Select input file name

v

Select destination
EMIT group

Industrial group

CandD group

(area sources only)

Specify

CandD depth

A 4

Import summaries

A\ 4

Integrity checks

A\ 4

Report

Import

\4

Exit Import Wizard

Cancel

\ 4

END

Figure 6.5 — Flow chart showing how to import data into Scaling groups in EMIT using the Import
Wizard (area, volume and CandD sources only). Instructions outside the dashed box are in common
with Figures 6.2 to 6.4.
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The rest of this section follows the steps required to import source data into EMIT.

Step 1

Step 2

Launch the Import Wizard

With the chosen EMIT database open in EMIT, launch the EMIT Import Wizard by
clicking the menu option File, followed by Import Data, as shown in Figure 6.6
below.

Specify path name of file from which data will be imported

Enter the full path name of the input file in the text box under File name or use the
Browse... button and navigate to the correct file, as shown in Figure 6.7. The source
type of the data in the input file will be detected by EMIT from the field headings.
Only one source type of the eight available can be imported at any one time.

I EMIT Database - D:AEMITAEMIT_2_1\importidatabase\test MDB M= 3

Data Help

Mews

ata.

Open
Cloze

About Database
Compact Databaze

DMEMITAEMIT_2_1%importhdatabaszehtest. MDE

Exit

DOpen Inventory |

List of inventories

Figure 6.6 — Menu option File, Import Data.

Click on Next> and a screen will then appear that displays a progress bar indicating
the time needed for the EMIT Import Wizard to read in the data from the input file.
If the input file is a comma-separated variable (.csv) text file, the screen will simply
inform the user that the process may take some time.

If the input file does not contain all the required fields, for example, if it is missing
the SPEED field (required when importing data into an activity road source group),
an error message will be given detailing the missing fields. If this happens, the user
is advised to exit the Import Wizard, by clicking OK to return to the Input File Name
screen shown above and then clicking on Cancel. The file chosen for import should
then be checked to make sure it contains all the correct column headings.
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B EMIT Impont Wizard HiE
Input File Hame .
Enter the file cortaining the data to be imported. g
Filz name
IJ:\Em'rt_dbs'lJmportData\.shp filestshp3com.shp Browse... |

Fleaze note that only one source type (AREA, CANDD, LINE, MINORRD, POIMT, RAIL,
ROAD, o WOLUME) can be imported at one time

= Haeh | Mext = I Cancel |

Figure 6.7 — The Input File Name screen for entering the path of the data file to be
imported.

Once the input file has been read and the Wizard has checked that the required
fields are present, the next screen is automatically displayed (see Figure 6.8). This
screen differs slightly depending on the target group type of the source: point, line,
volume, area and CandD groups only have the Group name, Emission Factors and
Year displayed, whereas for roads, rail and minor road groups the Fleet Components
are additionally listed. Note that for groups created to hold manually defined
emissions data, no Emission Factors or Fleet Components are listed.

Note that in the case of industrial (point, line, volume and area) sources, the
‘OPERATOR’ column is optional. If this column of data is not present in the file,
then a default operator is assigned to all sources. However, if this column of data is
included in the file, then every source must be assigned to one of the operators
already defined in the EMIT database. See Section 4.3.8 to see how to set up new
Operators.

B EMIT Import Wizard [m=]

EMIT Database ‘test.MDB" .
Select the destination inventory and group for your sources. "

Destination inventory

Basze Case j
Destination group

Group Fleet components |Emission factors  [Year
major_1 HeavwyiLightMeoycle EURO 2009 Urban (2013

majar_4 HeareyiLightMcycle ELRO 2009 Mweay (2013

= Back | Mext = I Cancel |

Figure 6.8 — The EMIT Database screen for selecting the inventory into which the
data will be imported.
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Step 3

Specify the destination inventory and group

The screen shown in Figure 6.8 is used to select the Destination inventory and Group
into which the data from the input file are to be imported. The user selects the
inventory from the drop-down list, which contains all the inventories in the
currently loaded EMIT database. Once an inventory has been selected, the table in
the lower half of the screen displays the groups within that inventory of the correct
source type. As mentioned above, the Fleet components column in the table only
applies to traffic sources; if the source is not a traffic source then this column is
omitted. A suitable group should be selected at this stage.

The next few steps in the import process differ depending on the group type
and the source type. Please refer to the steps outlined within the dashed
boxes in Figures 6.2 to 6.5 for further details.

Some notes on particular issues to be aware of for the different group and
source type options are given below.

The import steps common to all group and source type options are continued
in Steps 4-7, starting on page 101.

For groups with manually defined emissions (as shown in Figure 6.2)

When manually defined emissions data are imported, after being prompted to enter the depth
of the CandD source (if necessary), the user is presented with a list of any column headings in
the input file that have not been already associated with a recognised field, that is, those that
are not in Tables 6.2 to 6.9.

BB EMIT Import Wizard [ O] =]
Emissions Data for 'minor.shp’ .
Select the fields which contain emissions data. g
Click fields with the mouse to zelect and deselect them.

Emizsions figlds

= Back | Mext = I Cancel |

Figure 6.9 — The Emissions data screen: choosing emissions fields to be imported.
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Any column headings that start with recognisable pollutant names will be automatically
highlighted. For example, “Benzene g s”, “BENZENE” and “benzene data” would all be
recognised as emissions fields and highlighted. Highlighted fields will be automatically
moved to the top of the list. Clicking with the mouse allows more fields to be selected or
those already highlighted to be deselected.

Figure 6.9 shows an example screen where 5 of the columns in the file have been recognised
as possible pollutants. Note that in this example, an ESRI shape file, only the first 10
characters in the column name are read, whereas for other formats, such as MIF files, more
than 10 characters can be read. The user should check each column that has been highlighted
to make sure that it is required for import of emissions data.

Once the emissions fields have been selected, and the user has clicked on Next>, the selected
fields are listed in a table, and the user must match a pollutant to each field name. If the
Emissions field name contains the name of a pollutant, the Wizard will make a guess at which
pollutant should appear in the Pollutant column. For example, for “PM10_T YR” in Figure
6.10, the Wizard has, correctly, deduced that the pollutant is particulate matter, PM1o, which
therefore appears in the Pollutant column. If no matching pollutant can be deduced, or the
guess is incorrect, the user can select a pollutant from the drop-down list in the Pollutant
column.

B EMIT Import Wizard ME E
Pollutants for ‘'minor.shp’ -
Chooze the pollutants and units for your emissions data. o
Ernizzions units j

gimis

Match the emizsig ais
kal=

Emis=zions figld

METHANE_T_ METHANE =
PM1O_T_vR PRHO =
TSP_T_YR TSP =
BUTADIEME _ BUTADIENE =

= Back | Mext = I Cancel |

Figure 6.10 — The Pollutants screen for assigning column names to pollutants in the database, and
selecting the emissions unit for all pollutants to be imported.

All pollutant emissions must be specified in the same units that are selected using the
Emissions units drop-down list box, as shown in Figure 6.10. This list shows only those units
that apply to the current source type. In the case shown of a minor road source, the units could
be g/m?/s, g/s, kg/s or tonnes/yr.

For groups set up using Activity Data (as shown in Figure 6.3)

The method for importing traffic activity data (i.e. road, rail and minor road data) into EMIT
differs from that used to import point, line, volume, area and CandD activity source data. This
is because there are a fixed, relatively small number of traffic ‘activities’ (i.e. traffic counts)
that are of interest; conversely, there is an almost unlimited selection of activity datasets that
could be included within the EMIT dataset to estimate emissions from point, area, line,
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volume and CandD source (for further details, please refer to Appendix C).

When traffic activity groups are created, a fleet component set is assigned to the group. Road
source groups have the choice of two fleet component sets and rail source groups have a
choice of three fleet component sets; these are summarised in Tables 6.8 and 6.9. The
appropriate fields must be present in the import file; if the wrong column headings are
present, an error message will be displayed.

During the import of activity data for point, area, line, volume and CandD sources, the user
must first select the fields that contain activity data. For example, Figure 6.11 shows the
selection of three column headings that contain fuel consumption data.

B EMIT Import Wizard ME E
"UKGHGA9 Fuels' options for 'boil_5.shp" .
Select the fields which contain UKGHE93 Fuels' data g
Click fields with the mouse to select and deselect them.

'Fuel' fields

= Back | Mext = I Cancel |

Figure 6.11 — Selecting the activity data fields during the import of point, area, line, volume and

CandD activity source data

The next step is to assign an activity to each of the chosen fields; this is done by selecting an
activity from the drop down list, as shown in Figure 6.12. Sometimes, it may not be entirely
clear which activity should be chosen. In these cases, it is a good idea to:

refer back to where the activity data came from in order to be sure what data you are
working with, and then

look at the activity emission factor dataset spreadsheets held in the
Data/ActivitySpreadsheets sub directory of the installation directory. In most cases,
these spreadsheets give fuller explanations of the activity names that will help you
choose the correct activity from the drop down list.
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B EMIT Import Wizard [ _ =] x|
"UKGHGY9 Fuels' data for "boil _5.shp" .
Match zelected columns in the input file to 'UKGHSE39 Fuels' options g

Match selected input columns to 'Fuel' options

Field Drata tem

SEF_T_ MR S5F - Public Service; Misc (t used) -

COAL_T YR Coal - Public Service; Misc it used) -

QL_T_YR bas Qil - Public Service; Misc (1 uzed) -
Burning Qil - Damestic (t used) -]
Burning <il (P} - Domestic ( used) —
Gaz Oil - Domestic it used)

- Public Service; Mizc (t used)

Fuel Qil - Public Service; Mizc (t uzed) _I

It Al Prmastio @ eaey

= Back | Mext = I Cancel |

Figure 6.12 — Matching the activities (as defined within the EMIT database) to the chosen activity
fields

For groups set up to use the SAP emission factors (as shown in Figure 6.4)

The import of dwelling data to be used with the SAP based emission factor dataset is
straightforward. The dwelling data (i.e. the number of dwellings in each source) included in
the import file must be in a column headed NUMDWELL; the Import Wizard automatically
recognises this column.

A Region Type must be selected during the import process. This Region Type, selected from a
drop down list of all region types defined in the database, will be applied to all sources
imported into the chosen group. For further details of groups containing emissions from
domestic properties, please refer to Section 12 of this User Guide.

Note that only area and CandD source groups can use the SAP-based emission factor dataset.

For groups set up using Scaling Parameters (as shown in Figure 6.5)
The import of local statistical data (used to scale national emissions data using a national

statistics value) is also straightforward. The statistics data included in the import file must be
in a column headed STAT; the Import Wizard automatically recognises this column.

Note that only area and CandD source groups can be set up as scaling source groups.

Step 4  Import summary

The Import Wizard then conducts a series of checks and summarises the status of
all the fields in the file to be imported. The status may be Missing, Redundant or
Imported.

Missing fields

The column headings of optional fields that were not included in the input file are
listed, for example the NOTES, KEYWORDS, DESCRIPT and OPHOURS
columns shown in Figure 6.13. This screen does not appear if there are no missing
fields. Missing fields will be filled with the default values given in Tables 6.2 to
6.7.
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B EMIT Import Wizard M= E

Import Summary for “partb2.shp" .
The fallovving field names are not present in the file. g

Fixed column names missing

ALUTHORIS
REGULAT
HEYWORDS
COPHOURS

Cancel |

Figure 6.13 — The Import Summary screen for missing optional fields.

= Back

Redundant fields

The column headings of fields that were neither the fixed field names given in
Tables 6.2 to 6.11 nor pollutant field names, and are therefore to be ignored are
then listed (Figure 6.14). This screen does not appear if there are no redundant

fields.
B EMIT Import Wizard M= e

Import Summary for "'minor.shp’ s
The following fields in your input will be ignored as they are not recognized. Ty

Fields to be ignored

LOCATION
MNOT_RECOGN
HOLE

Cancel |

Figure 6.14 — The Import Summary screen for redundant fields.

= Back

Imported fields
The column headings of fields that are to be imported are then listed (Figure 6.15).
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B EMIT Import Wizard M= E3

Import Summary for “minor.shp’ 5
Data from these fields will be imported into EMIT. o

Fields to be imparted

MIFERAME
TGTLEM
MOX_T ¥R
BT &DIENE_
TSP_T_¥R
PM10_T_¥R
METHAME_T_

Cancel |

Figure 6.15 — The Import Summary screen for fields to be imported.

Step 5  Carry out integrity checks on data

The screen shown in Figure 6.16 is the next to appear. This simply informs the user
that the Wizard will carry out various checks on the data, such as whether there are
duplicate data items. On clicking Next> the integrity checks begin and a progress bar
is displayed.

B EMIT Import Wizard [ =]
Integrity Checks s
The wizard will nowe perform irtegrity checks on the dats to be imparted. o
You will then be asked to confirm that the import should proceed,

Click Mext to carry out checks

= Back

Cancel |

Figure 6.16 — The Integrity Checks screen.

Step 6  Report on integrity checks
There are three types of integrity checks carried out by the Import Wizard:

e  Checking validity of individual sources.

e  Checking the full set of sources to be imported.
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e  Checking for compatibility with the target group in the EMIT database.
These checks are outlined below. Please refer to Tables 6.2 to 6.9 for further details
of valid source properties.

Checking validity of individual sources

The Wizard checks all source properties and emissions individually to make sure
the entries are valid. For example:

e Avalid (up to 20 character), non-empty source name must be entered.

e Numerical values are checked to see whether they lie within the valid
ranges.

e No ‘type mismatches’ are allowed, that is, no text in a numerical data field,
and vice versa.

e Source geometry is checked for errors. Note that minor road sources must
be rectangular in shape, with corner co-ordinates that are multiples of
1000m. Area, CandD and volume sources must be convex polygons with 3
to 50 sides. Road, rail and line sources are limited to 50 vertices.

Checking the full set of sources

Next, the full set of sources is considered with respect to each other. Problems that
may come to light at this stage include:

e Duplicate source names cannot be imported. These may arise from the
truncation of long source names to 20 characters.
Checking for compatibility with the target group in the EMIT database

Finally, the Wizard checks that the sources selected for import do not conflict with
those already present in the EMIT database. The following problems may arise:

e Any source selected for import that has the same name as a source already
present in the EMIT database cannot be imported.

e For industrial (point, line, volume and area) sources, if an OPERATOR
column has been defined in the import file, then those sources with an
operator name not present in the EMIT database cannot be imported.

When the checks have been completed, a report is displayed showing the findings,
Figure 6.17. The user can save this report by clicking the Save Report button. The
report contains the following sections:

e  Error Summary
e Integrity Checks Report

e Details

If one or more of the sources have been rejected, then the user can choose whether
to import just the valid sources by clicking Import Now, or to Cancel the import
altogether. The best option may be to Cancel the import and go back and recheck the
input data file.
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B EMIT Import Wizard

Integrity Checks Report

The report details which sources (if any) cannaot be imported.
Click 'Irport Mow' to import the walid sources or Cancel to exit the wizard.

Integrity Check Report

ISIE E3

ERROR SUMMARY"

T A e

16 OF THE 1567 SOURCES CANNOT BE IMPORTED INTO EMIT j

2 gources contain MULL walues for required fields

2 sources have names that conflict with other narmes in the input
1 sources contain data of the wrong type

12 sources have missing or incorrect geometry

= Bz

| ot Mow | cancel

Figure 6.17 — The Integrity Checks Report screen, see Step 6.

Step 7 Import data.

If the user has chosen Import Now on the previous screen, the Wizard now imports
the valid sources. The process is very fast. The final screen is shown in Figure

6.18.

B EMIT Import Wizard

Import Complete

All the walid sources have been imported into EMIT.
Click Exit to close the wizard.

Integrity Check Report

ME 3

ERROR SUMMARY:

meET A o

Save Report

i

16 OF THE 1567 SOURCES CANMNOT BE IMPORTED INTO EMIT j

2 sources contain NULL values for required fields

2 sources have names that conflict with other names in the input
1 sources contain data of the wrong type

12 sources have missing or incorrect geometry

= HAck

Eamcel |

Figure 6.18 — The Import Complete screen.

After the import process has been completed, click Exit to close the EMIT Import

Wizard.
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Column heading Data Units Restrictions Required | Default
ROAD SOURCES
ROADNAME Unique name of source text 20 characters maximum. Source names yes -
cannot contain apostrophes.
DESCRIPT Description of source text 200 characters maximum no blank
NOTES Notes on this source text 32,000 characters maximum no blank
KEYWORDS Searchable keywords text 32,000 characters maximum no blank
WIDTH Road source width m 5—-100m yes -
HEIGHT Height of road above ground m 0 —2000m yes -
CANYON Canyon height m 0—100m yes -
SPEED Average speed km/hr | Must be in the range supported by the yes -
dataset, given in A.7. Speed is
rounded to the nearest valid value in
the target dataset.
GRADIENT Gradient of road - 0—50% no 0
ROADSURF Road surface type text Choose from one of the options given no No
in Table 6.12 Correction
TEXDEPTH Road surface texture depth mm 0 - 100mm no 0
CSV FILES ONLY
(data following the
above)
ROADNAME" Unique name of source text 20 characters maximum yes -
X X-location of source vertex m -9,999,000 — 9,999,999m yes -
Y Y-location of source vertex m -9,999,000 — 9,999,999m yes -

Table 6.2 — EMIT Import Wizard column headings: major road sources. The data under the heading “CSV FILES ONLY” must be included in .csv files for
import immediately below the columns of source data (please refer to Figure 6.1 for an example .csv file).
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Column heading Data Units Restrictions Required Default

RAIL SOURCES

RAILNAME Unique name of source text 20 characters maximum. Source names Yes -

cannot contain apostrophes.

DESCRIPT Description of source text 200 characters maximum No blank

NOTES Notes for this source text 32,000 characters maximum No blank

KEYWORDS Searchable keywords text 32,000 characters maximum No blank

WIDTH Rail source width m 5—-100m Yes -

HEIGHT Height of railway above the m 0 — 2000m Yes -
ground

CSV FILES ONLY

(data following the

above)

RAILNAME Unique name of source text 20 characters maximum Yes -

X X-location of source vertex m -9,999,000 — 9,999,999m Yes -

Y Y-location of source vertex m -9,999,000 — 9,999,999m Yes -

Table 6.3 — EMIT Import Wizard column headings: rail sources. The data under the heading “CSV FILES ONLY” must be included in .csv files for import

immediately below the columns of source data (please refer to Figure 6.1 for an example .csv file).
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Column heading Data Units Restrictions Required Default
MINOR ROAD
SOURCES
MINRNAME Unique name of source text 20 characters maximum. Source names yes -
cannot contain apostrophes.
MIN_X" X-coordinate of bottom left m -9,999,000 - 9,999,000m yes* -
hand corner of source
MAX_X" X-coordinate of top right hand m -9,999,000 - 9,999,000m yes* -
corner of source
MIN_Y" Y-coordinate of bottom left m -9,999,000 — 9,999,000m yes* -
hand corner of source
MAX_Y" Y-coordinate of top right hand m -9,999,000 - 9,999,000m yes* -
corner of source
DESCRIPT Description of source text 200 characters maximum no blank
NOTES Notes for this source text 32,000 characters maximum no blank
KEYWORDS Searchable keywords text 32,000 characters maximum no blank
SPEED Average speed km/hr | Must be in the range supported by the yes -
dataset, given in A.7 Speed is rounded
to the nearest valid value in the target
dataset.
TOTLEN Total length of road within this m 0-1.0 x10'm yes -
1km?. This value is stored for
reference but is not used in
EMIT’s emissions calculations.

Table 6.4 — EMIT Import Wizard column headings: minor road sources (* for .csv files only).
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Column heading Data Units Restrictions Required Default
POINT SOURCES
PTNAME Unique name of source text 20 characters maximum; must be yes -
unique; ource names cannot contain
apostrophes.
X" X-location of source m -9,999,000 — 9,999,999m yes* -
Y* Y-location of source m -9,999,000 — 9,999,999m yes* -
NOTES Notes for this source text 32,000 characters maximum no blank
KEYWORDS Searchable keywords text 32,000 characters maximum no blank
DIAMETER Stack internal diameter height m 0.1 -100m yes -
at exit
EXITVEL Exit velocity m/s 0 —1000m/s yes -
EXITTEMP Exit temperature °C -100 — 5000°C yes -
HEIGHT Height of stack exit above local m 0 —2000m yes -
ground level
AUTHORIS Authorisation code text 20 characters maximum no blank
REGULAT Appropriate regulator text 20 characters maximum no blank
OPERATOR Operator for the source, e.g. text the operator must be defined in EMIT no default
company owning chimney operator*
OPWEEKS Operating weeks per year® weeks | 0— 52 weeks no 52
OPHOURS Operating hours per week® hours 0 — 168 hours no 168

* For .CSV files only.

Table 6.5 — EMIT Import Wizard column headings: point sources.

*The ‘default operator’ is the operator pre-loaded in a new EMIT database. This can be altered by the user, see Section 4.3.8 for further details.
§ Can be stored but is not currently used by EMIT.
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Column heading Data Units Restrictions Required Default
AREA SOURCES
AREANAME Unique name of source text 20 characters maximum; must be yes -
unique; cannot contain apostrophes.
X1" X-coordinate of first corner of source m -9,999,000 — 9,999,999m yes* -
Y1 Y-coordinate of first corner of source m -9,999,000 — 9,999,999m yes* -
X2" X-coordinate of second corner of source m -9,999,000 — 9,999,999m yes* -
Y2 Y-coordinate of second corner of source m -9,999,000 — 9,999,999m yes* -
X3" X-coordinate of third corner of source m -9,999,000 — 9,999,999m yes* -
Y3’ Y-coordinate of third corner of source m -9,999,000 — 9,999,999m yes* -
etc”
NVERTEX" Number of source vertices - 3-50 yes* -
NOTES Notes for this source text 32,000 characters maximum no blank
KEYWORDS Searchable keywords text 32,000 characters maximum no blank
EXITVEL Exit velocity m/s 0 —1000m/s yes -
EXITTEMP Exit temperature °C -100 — 5000°C yes -
HEIGHT Height of release above local ground level m 0 —2000m yes -
AUTHORIS Authorisation code text 20 characters maximum no blank
REGULAT Appropriate regulator text 20 characters maximum no blank
OPERATOR Operator for the source, e.g. company owning text the operator must be defined in EMIT no default
chimney operator
OPWEEKS Operating weeks per year® weeks | 0 — 52 weeks no 52
OPHOURS Operating hours per week® hours 0 — 168 hours no 168
STAT Statistic used for scaling emissions™ - - no -
NUMDWELL Number of dwellings™ - must not be a negative value no -

Table 6.6 — EMIT Import Wizard column headings: area sources

* For .CSV files only; the CSV file should include as many pairs of X- and Y-coordinate columns as are needed to describe all sources within the file.
The largest number possible is 50 pairs of columns: X1, Y1, X2, Y2, X3, Y3, X4, Y4, ... X50, Y50.
*The ‘default operator’ is the operator pre-loaded in a new EMIT database. This can be altered by the user, see Section 4.3.8 for further details.
§ Can be stored but is not currently used by EMIT.
** For import into ‘scaling’ groups only.

™ For import into SAP groups only.
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Column heading | Data Units Restrictions Required Default
CANDD
SOURCES
CDNAME Unique name of source text 20 characters maximum; must yes -
be unique; cannot contain
apostrophes.
X1" X-coordinate of first corner of source m -9,999,000 — 9,999,999m yes* -
Y1 Y-coordinate of first corner of source m -9,999,000 — 9,999,999m yes* -
X2" X-coordinate of second corner of source m -9,999,000 — 9,999,999m yes* -
Y2 Y-coordinate of second corner of source m -9,999,000 — 9,999,999m yes* -
X3" X-coordinate of third corner of source m -9,999,000 — 9,999,999m yes* -
Y3 Y-coordinate of third corner of source m -9,999,000 — 9,999,999m yes* -
etc”
NVERTEX" Number of vertices (corners) for the - 3-50 yes* -
source
NOTES Notes for this source text 32,000 characters maximum no blank
KEYWORDS Searchable keywords text 32,000 characters maximum no blank
STAT Statistic used for scaling emissions™ - - no -
NUMDWELL Number of dwellings™ - must not be a negative value no -

Table 6.7 — EMIT Import Wizard column headings: CandD sources

*for .CSV files only; the CSV file should include as many pairs of X- and Y-coordinate columns as are needed to describe all sources within the file.
The largest number possible is 50 pairs of columns: X1, Y1, X2, Y2, X3, Y3, X4, Y4, ... X50, Y50.
** for import into ‘scaling’ groups only.
™ for import into SAP groups only.
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Column heading Data Units Restrictions Required Default

LINE SOURCES

LINENAME Unique name of source text 20 characters maximum; must be yes -

unique; must not contain apostrophes

NOTES Notes for this source text 32,000 characters maximum no blank

KEYWORDS Searchable keywords text 32,000 characters maximum no blank

EXITVEL Exit velocity m/s 0 —1000m/s yes -

EXITTEMP Exit temperature °C -100 — 5000°C yes -

HEIGHT Height of source above local m 0 —2000m yes -
ground level

WIDTH Width of line source m 0—100m yes -

AUTHORIS Authorisation code text 20 characters maximum no blank

REGULAT Appropriate regulator text 20 characters maximum no blank

OPERATOR Operator for the source, e.g. text the operator must be defined in EMIT no default
company owning chimney operator*

CSV FILES ONLY

(data following the

above)

LINENAME* Unique name of source text 20 characters maximum yes -

X X-location of source vertex m -9,999,000 — 9,999,999m yes -

Y Y-location of source vertex m -9,999,000 — 9,999,999m yes -

Table 6.8 — EMIT Import Wizard column headings: line sources. The data under the heading “CSV FILES ONLY” must be included in .csv files for import

immediately below the columns of source data (please refer to Figure 6.1 for an example .csv file).

*+The ‘default operator’ is the operator pre-loaded in a new EMIT database. This can be altered by the user, see Section 4.3.8 for further details.
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Column heading Data Units Restrictions Required Default
VOLUME SOURCES
VOLNAME Unique name of source text 20 characters maximum; must be yes -
unique; cannot contain apostrophes
X1* X-coordinate of first corner of source m -9,999,000 — 9,999,999m yes* -
Y1* Y-coordinate of first corner of source m -9,999,000 - 9,999,999m yes* -
X2* X-coordinate of second corner of source m -9,999,000 — 9,999,999m yes* -
Y2* Y-coordinate of second corner of source m -9,999,000 — 9,999,999m yes* -
X3* X-coordinate of third corner of source m -9,999,000 - 9,999,999m yes* -
Y3* Y-coordinate of third corner of source m -9,999,000 - 9,999,999m yes* -
etc*
NVERTEX* Number of vertices (corners) for the source - 3-50 yes* -
NOTES Notes for this source text 32,000 characters maximum no blank
KEYWORDS Searchable keywords text 32,000 characters maximum no blank
HEIGHT Elevation of centre of source above local m 0 —2000m yes -
ground level
DEPTH Depth of source m 0 —1000m yes -
AUTHORIS Authorisation code text 20 characters maximum no blank
REGULAT Appropriate regulator text 20 characters maximum no blank
OPERATOR Operator for the source, e.g. company owning text the operator must be defined in EMIT no default
chimney operatort
STAT Statistic used for scaling emissions™ - - no -

Table 6.9 — EMIT Import Wizard column headings: volume sources

* For .csV files only; the CSV file should include as many pairs of X- and Y-coordinate columns as are needed to describe all sources within the file.
The largest number possible is 50 pairs of columns: X1, Y1, X2, Y2, X3, Y3, X4, Y4, ... X50, Y50.
*The ‘default operator’ is the operator pre-loaded in a new EMIT database. This can be altered by the user, see Section 4.3.8 for further details.
** Tor import into ‘scaling’ groups only.
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Fleet Component set name | Fleet component Column heading
ROAD SOURCES and

MINOR ROAD SOURCES

Heavy/Light/Mcycle Motorcycles MCYCLE
Heavy/Light/Mcycle Light vehicles LIGHT
Heavy/Light/Mcycle Heavy vehicles HEAVY
GLA inventory (11) Motorcycles MCYCLE
GLA inventory (11) Cars CAR

GLA inventory (11) Taxis TAXI

GLA inventory (11) LGVs LGV

GLA inventory (11) Buses and coaches BUS

GLA inventory (11) Rigid HGVs 2 axles RHGV_2X
GLA inventory (11) Rigid HGVs 3 axles RHGV_3X
GLA inventory (11) Rigid HGVs 4+ axles RHGV_4X
GLA inventory (11) Artic HGVs 3&4 axles AHGV_34X
GLA inventory (11) Artic HGVs 5 axles AHGV_5X
GLA inventory (11) Artic HGVs 6 axles AHGV_6X

Table 6.10 — EMIT Import Wizard column headings: the two sets of fleet component headings for road
and minor road sources.

Note: for roads, the composition is in terms of daily traffic flow, and each component must be
less than or equal to 2.4 million vehicles; for minor roads, the composition is in terms of
vehicle kilometres per year, and each component must be less than or equal to 10 million.
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Fleet Component set

Fleet component

Column heading

name

RAIL SOURCES

Freight/Passenger Freight HEAVY
Freight/Passenger Passenger LIGHT
UKEFD 2001 (14) Cl 37 Freight 1 loco C37F_1L
UKEFD 2001 (14) Cl 37 Freight 2 loco C37F_2L
UKEFD 2001 (14) Cl 47 Freight CATF
UKEFD 2001 (14) Cl 47 Passenger C47pP
UKEFD 2001 (14) Cl 56 Freight C56F
UKEFD 2001 (14) Cl 58 Freight C58F
UKEFD 2001 (14) Cl 60 Freight C60F
UKEFD 2001 (14) Cl 66 Freight C66F
UKEFD 2001 (14) Electric per train ELECTRIC
UKEFD 2001 (14) Heritage DMU (2 car) HERITAGE
UKEFD 2001 (14) 1C125 per power car IC125
UKEFD 2001 (14) Pacer DMU per car PACER
UKEFD 2001 (14) Sprinter DMU per car SPRINTER
UKEFD 2001 (14) Turbo DMU per car TURBO
UK Diesel 2001 (4) 1C125 per train IC125

UK Diesel 2001 (4) Regional per train REGIONAL
UK Diesel 2001 (4) Freight per train FREIGHT
UK Diesel 2001 (4) Electric per train ELECTRIC

Table 6.11 — EMIT Import Wizard column headings: the three fleet component set headings for rail

sources.

Note: for rail, the composition is in terms of daily traffic flow, and each component must be
less than or equal to 1 million vehicles.

Road Surface Type Import text
No correction NO_CORR
Impervious concrete IMP_CONC
Impervious bituminous IMP_BITUM
Pervious PERVIOUS

Table 6.12 — EMIT Import Wizard road surface type options for import, as defined in CRTN 1998.
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SECTION 7 Viewing and manipulating
data using the EMIT
Mapper

This section describes the use of the EMIT Mapper for displaying and manipulating the data
held in EMIT. Section 7.1 is an introductory section, which can also be used for reference as
it contains a list of all the available menu options and tools. Section 7.2 explains which tools
are useful when an EMIT database is being viewed with the Mapper and contains an example.
Section 7.3 discusses how the EMIT Mapper can be used to manipulate source data, also with
an example. The examples given in the Traffic Management section of the manual (Section
10) also demonstrate use of the EMIT Mapper, in particular the selection and Change Group
tools. Section 7.4 is a 'Troubleshooting' reference section. This is the first place to look if you
have questions when using the EMIT Mapper.

7.1 Introduction to the EMIT Mapper

EMIT contains an integrated visualisation and manipulation utility called the EMIT Mapper.
It allows source data not only to be displayed graphically but also manipulated. New sources
may be added and existing sources may be moved between groups. The geometry of a source
may be changed directly, perhaps by using background map data as a guide. Additionally,
sources may be edited via their EMIT source data screens. The map created in the EMIT
Mapper can be copied and pasted into other packages such as Microsoft Word.

The EMIT Mapper is launched by clicking on the icon or, alternatively, from the Start
Menu. Note that the edit mode of the Mapper, when Mapper tools are used to change EMIT
data, cannot be used when the EMIT interface is running. This prevents simultaneous changes
being made with the Mapper and the interface.

The EMIT Mapper window is shown in Figure 7.1. The main features of the interface are
annotated. The options available from the menu bar are described in Section 7.1.1, and the
EMIT Mapper tools available on the tool bar are discussed in Section 7.1.2. The remaining
parts of the interface, the Database Explorer, Map View and Selections windows, are described
in Sections 7.1.3, 7.1.4 and 7.1.5, respectively.

The relative size of the Database Explorer, Map View and Selections windows can be changed
by clicking and dragging the separators above the relevant window, and below the EMIT
Mapper toolbar indicated on Figure 7.1.
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Menu bar (see
Table 7.1)
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Figure 7.1 — The EMIT Mapper interface
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displayed source groups. Selected
sources (from the active source
group) are highlighted in red.
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7.1.1 The menu bar

There are three main menus: File, Edit and View. The File menu options allow the
opening of database files, the import of background image files, and gives the user the
option to Exit the EMIT Mapper. The Edit menu options are concerned with the
manipulation of source data, and are only enabled when the Edit DB (edit database)
button is depressed (down) and one or more sources are selected. The View menu
options allow the user to change the display: for example, background images such as
TIFF files can be switched on and off. In addition, the View menu gives the options to
copy the Map View to the clipboard, or save the map to a file. The menu options are

summarised in Table 7.1.

Menu Option Use

Open EMIT Database... | Allows the user to browse for an EMIT database to open.

File |Load Image... Loads a background image file (TIFF, JPEG, CompuServe GIF
and BMP formats accepted).

Exit Exits the EMIT Mapper.

Change Group... Allows the user to move selected sources from the active group

Edit* into another group of the same type. The sources are deleted from
the original group.

Delete Deletes the selected sources. The sources are permanently
removed from the database.

Delete Vertex Deletes the selected vertex.

Show Source List Makes the Selections window visible/invisible.

View | Show North Arrow Makes the north arrow visible/invisible.

Show Images Makes any background images visible/invisible.

Save Map View... Allows the user to save the sources and images currently
displayed in the Map View as a BMP file.

Save Map View (high | As above, except the Map View is saved to a higher resolution.

resolution)... **

Copy Map View... Allows the user to copy the sources and images currently
displayed in the Map View to the clipboard, for pasting into other
packages such as Microsoft Word.

Copy Map View (high | As above, except the Map View is copied to a higher resolution.

resolution)... **

Refresh Map Refreshes the contents of the Map View window, for instance after
editing data in the EMIT interface. Note that if new groups or
inventories have been added in the EMIT interface these will not
be displayed unless the database is reopened in the Mapper.

* The Edit menu commands are only available when the Edit DB button is on.

** The ‘high resolution’ maps contain significantly more data than the standard maps; these actions therefore
require more computer memory and may be slow if running on a minimum specification PC.

Table 7.1 — Menu options in EMIT Mapper.
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7.1.2 EMIT Mapper Toolbar

The toolbar contains buttons allowing manipulation of the source data and controlling
the display and selection of sources. The EMIT Mapper tools are summarised in Table
7.2. Sections 7.2.1 and 7.3.1 give examples of how these tools are used to view and
manipulate data respectively.

As the cursor is moved across the tool bar, tooltips appear explaining the function of
each button. Right clicking on the toolbar allows the user to turn on or off the text that
appears on the buttons of the toolbar.

M_?pper WET Use when activated
ool Cursor
@ n/a Allows the user to browse for an EMIT database to open. (It
has the same effect as the menu option File, Open EMIT
Open Database...)
n/a Enable/disable editing tools. When the Edit DB button is down
y (depressed) data can be changed: sources can be created,
Edit DB deleted and moved between groups; the Unlock and Add tools
are available; and source screens can be displayed.
ol n/a Only available when the Edit DB button is down (depressed).
= When the button is down (depressed) the source geometry is
Unlack ‘unlocked’ i.e. can be edited using the Mapper. The selected
source can be moved, and for road, rail, line, CandD, volume
and area sources, the geometry can be altered by moving,
adding or deleting vertices. Users are advised to keep the
source geometry locked except when correcting source
positions to avoid accidentally moving sources.
+ Only available when the Edit DB button is down (depressed).

¥

Add

When this button is down, clicking in the Map View window
adds a new source to the active group in the location clicked.
Point sources are added with a single click. Area, CandD and
volume sources are added by clicking at each vertex and right-
clicking at the final vertex. Road, rail and line sources are also
added through a single click for each vertex, and a right-click at
the final vertex. In each case, the EMIT source screen is then
displayed for the user to complete the source parameters.
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X

Select

&

The cursor changes to a small box in which part of the source
to be selected must be placed. A single click on the source
selects it and displays the source name in the Selections
window. Selected sources are shown in red.

When Edit DB is on, double clicking on a source displays the
EMIT source form for that source.

When both Edit DB and Unlock are on, clicking on a source
causes the vertices to be highlighted and the source can be
moved or its geometry edited.

This button allows the selection of sources within a specified
polygon. A left click on the mouse defines the vertices of a
closed polygon; a right click signals the last vertex. Sources
contained wholly or mainly within the polygon are selected.

This button allows the selection of sources within a specified
circle. It operates in a similar way to the Area tool. Click and
drag the mouse to define the circle. Release the mouse button
to complete the selection.

Allows the user to move the map around within the Map View
window, allowing different parts to be viewed. The map
remains at the same scale.

This tool allows the user to ‘zoom in’ on the Map View window.
A single mouse click within the Map View window causes a
magnified display of the region clicked. You can also click and
drag the mouse to zoom to a particular rectangle.

s = When the cursor is positioned within the Map View window a
/jj mouse click causes the display centred at the click to be shrunk
Shrink (‘zooming out’).

(\(\p i This tool can be used to measure distances in the Map View
window. The first click on the left mouse button indicates the
teazLre starting point of a line to be measured; subsequent clicks define
vertices on the line, and a right mouse click indicates the end of
a line. The total length of the line in metres is given in the
status bar.
K 2 n/a | This button ‘zooms’ the Map View window to show all sources
= in the currently visible groups.
Wiew all

KA n/a | This button ‘zooms’ the Map View window to show all sources

¢ u in the currently selected group.
Current

Table 7.2 — EMIT Mapper tools available on the toolbar.
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7.1.3 Database Explorer

The Database Explorer window is on the far left of the EMIT Mapper interface (see
Figure 7.1).

This window displays the contents of the current EMIT database, using a format
very similar to the directory tree structure shown in Windows Explorer.
Inventories are indicated by folder icons and can be opened by clicking with the
left mouse button to show the source groups they contain. The display
incorporates a key indicating the colours and shading used to display each source
group in the Map View window.

Clicking on a source group within the Database Explorer window causes that group
to be displayed. This is also indicated by the group name being displayed in bold.
Additionally, clicking on a group in the Database Explorer window causes that
group to become the active group, and its name, together with the colour used to
display it in the Map View window, are shown in the box beneath the Database
Explorer window. Note that if a group is shared between two or more inventories it
will only be displayed once, so the Database Explorer shows the same colour and
shading key for all instances of that group.

Clicking on the coloured button, which displays the Color dialogue box, Figure
7.2, allows the colour in which the sources are displayed to be changed.

K E3
i<

Red: Iﬁ

Color

Bazic colors:

Hue: Iﬁ

Sat: |1 82 Greet: |43
Define Custom Colars = | ColorSalid o |1 27 Bilues |1 38
OF I Cancel | Add to Cugtomn Colors |

Figure 7.2 — Colour palette dialogue box.

The Visible check box may be used to show or hide the active group and in this way the
user can control what appears in the Map View window.

Clicking on the Options... button gives a dialogue box, Figure 7.3, which allows the
user to display the active sources in terms of their emissions of each pollutant. Firstly,
sources can be filtered such that only those with emissions above and below certain
limits will be displayed in the Map View window. Secondly, sources can be shaded in
different colours, depending on their emissions. This is a useful tool that can be used
for investigating where emissions are highest or as a rapid visual check to pinpoint
errors that may have occurred during the compilation of the emissions inventory.
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The units used to scale the shading of source by emission are given in Table 7.3.

. Shading/filter controls

r— Pollutant
Choosze the pollutant to shade / filker IPMIU 'I
— Options

¥ Filer emissions by range [ Shade by emissions

— Filter range

Enter lower and upper limits for the filker. Only zources with
emigzions between theze limitz will be dizplayed.

LOWEN ™ 00E03 g/kmds ot | 5.00E-03 gkmds

— Shading Colours

Select the number of shades to use, and the colours
carrezpanding to the minimum and masimum pollutant
emizzions. Jsze the buttonz to change the shading colours.

Murnber of shades 1

_ TR

Ok | Cancel |

Figure 7.3 — The filtering and shading dialogue box.

Units Source type
o/km/s major road, rail
g/m/s line

/s point

g/m?/s area

g/m*/s volume
tonnes/year minor road, CandD

Table 7.3 — Units used for shading sources by emission.

7.1.4 Map View window

The Map View window is in the centre of the EMIT Mapper interface. This window
shows all visible sources i.e. sources within groups shown in bold. A background
image is displayed if one has been loaded. The selection tools may be used in the Map
View window to edit sources and the pan and zoom tools are used to view different
areas. The location of the cursor in the Map View window is given on the status bar (in
metres).

Copying and Saving the Map View

It is possible to copy all the components in the Map View to the clipboard by selecting
the View menu and choosing either Copy Map View or Copy Map View (high resolution); the
image can then be pasted into another package such as Microsoft Word. Similarly, the
Save Map View and Save Map View (high resolution) can be used to save the Map View to a
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bitmap (BMP) file.

Users may also wish to copy or save the map (not including the background image),
the legend or the north arrow separately. The map can be copied (or saved to a file) by
right clicking in the Map View; this action activates the list of options shown in Figure
7.4. The Copy map to clipboard command can be used to copy and paste the map into
another package as a Windows metafile (WMF file); the Save map to file... can be used
to save the map as a BMP or a WMF file.

Copy map to clipboard
Save map to file...

Figure 7.4 — The list of options enabled by right clicking in the Map View.
Note that the format of the plot created using the three options:

e  Copy Map View (from the View menu),
e  Copy Map View (high resolution) (from the View menu), and
e  Copy map to clipboard (by right clicking in the Map View)

are all slightly different in terms of resolution and formats; similarly, the
corresponding save commands all create slightly different files. Users are advised to
spend a bit of time investigating the different formats in order to decide which is most
suitable for their purpose.

Editing, copying and pasting the legend
Right clicking on the legend in the Map View allows users to edit, copy or save the

legend: the option list shown in Figure 7.5 is displayed. The legend can be edited in
the following ways:

e the legend can be resized (using the Resize legend box command), and

e the legend font can be changed (using the Change legend font... command).

Resize legend box
Change legend fant...
Copy legend to clipboard
Save legend tao fils...

Figure 7.5 — The list of options enabled by right clicking in the map legend (before editing the
size of the legend).

After the legend box has been resized, the Stop resizing legend box option can be
selected from the list of options activated by right clicking on the legend (options
shown in Figure 7.6). Alternatively, clicking with the left mouse button anywhere in
the Map View away from the legend deactivates the Resize legend box command.

Stap resizing legend box
Change legend fant....
Copy legend to clipboard
Save legend tao file...

Figure 7.6 — The list of options enabled by right clicking in the map legend (after editing the
size of the legend).
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The Copy legend to clipboard and Save legend to file... commands shown in Figure 7.5
behave in a corresponding way to the Copy map to clipboard and Save map to file...
commands described above.

Finally, the legend can be moved around the Map View by ‘clicking’ (using the left
mouse button) and ‘dragging’, as required.

Adding a north arrow to the Map View

It is sometimes useful to include a north arrow on a map. This can be done by
selecting the View menu and choosing the Show North Arrow option. By default, the
north arrow is displayed in the top left hand corner of the Map View. Using the left
mouse button, the north arrow can be dragged to any location in the Map View; right
clicking on the north arrow activates the option list shown in Figure 7.7.

R esize north arrow
Copy arrow o clipboard
Save armow ta file. .

Figure 7.7 — The list of options enabled by right clicking in the north arrow (before editing
the size of the arrow)

The Resize north arrow command is analogous to the Resize legend box command
described above, with the option to Stop resizing north arrow corresponding to the Stop
resizing legend box. Similarly, the Copy arrow to clipboard and Save arrow to file...
commands work in the same way as the Copy map to clipboard and Save map to file...
options discussed above.

7.1.5 Selections window

This window lists all the sources from the active source group that are currently
selected. Selected sources are displayed in red in the Map View window.
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7.2 Viewing data using the EMIT Mapper

This section shows, by way of a worked example, how the EMIT Mapper can be used to view
emissions data within the EMIT database. When viewing data in the EMIT Mapper, if the Edit
DB button is not down, the EMIT interface can also be open. The example given below
demonstrates how data held in an EMIT database can be viewed using the EMIT Mapper, and
shows an investigation which results in the editing of source data via the EMIT interface. The
layout of the map is changed, and then the final map is saved to a file.

This worked example is based on an emissions inventory for the Middlesbrough area, using
‘dummy’ data to illustrate the Mapper; it is not a genuine emissions inventory for
Middlesbrough. Users can follow this example by using the Middlesbrough.mdb database
installed in the following location in the installation directory:

Examples\Mapper\Middlesbrough.mdb

7.2.1 Example: Viewing data in the EMIT Mapper, locating an erroneous source
and saving the map to a file

Step 1 Double click on the EMIT Mapper icon, to launch the EMIT

Mapper.

Step 2 Use Windows Explorer to copy the Middlesbrough.mdb database from
your installation directory to another location on your computer; in the
following steps you will edit the database, and it is preferable not to
modify the master copy in the installation directory.

Step 3 Click on the Open button on the toolbar and browse for the new copy of
the Middlesbrough.mdb database, as shown in Figure 7.8.

Dpen a database EHE
Lok in: I = Mapper j = & E2-
@Middlesbrough.MDB
@Neath.mdb
File name: r--1|njn:IIEe:s:tnn:n.u:ﬂ'u.I--1[ZIE: j Open I
Files of type: IAccess databases [*.mdb] j Cancel /l
i

Figure 7.8 — Selecting an EMIT database to open.

Step 4 In the Database Explorer window, double click on the ‘B: Future Year’
folder icon to display the groups within this inventory, as in Figure 7.9.
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Database Explorer

-] A: Base Case
=+ B Future Year

----- Heating sources

Figure 7.9 — Viewing the groups within an inventory in the Database Explorer
window.

Step 5 Click once on ‘Part B sources’ to display the point sources in the Map
View window. The area underneath the Database Explorer window shows
this group to be the active source group. The Visible box is ticked and the
coloured button is the same colour as that given in the key for Part B
sources (light blue in this case). The text for this source group appears
bold in the Database Explorer window because the group is visible.

Step 6 Click on all the other source types in turn: ‘B: Railways’, ‘B: Major
roads’, ‘B: Industrial Areas’, ‘Heating sources’ and ‘B: Minor roads’. As
an exercise, change the colours for all groups in the ‘B: Future Year’
inventory so the Map View window looks like that shown in Figure 7.10.

Note that it is a good idea to avoid using red as a group colour as selected
sources are highlighted in red.

M EMIT Mapper: H:\EMIT_dbs\Issues\584_Update_Traffic_mgt_worked_ex\redo_sec7 (e e ] [

File Edit View
O L EF NS R EX
P S CEI
Open EditDB  Unlock Add Select  Area Cirde Pan | Enlarge Shrink Measure View all Current
Database Explorer |J Map View J Selections ﬂ‘

B As Base Case
[=1-{_) B: Future Year
i@ Part B sources

4™ B: Major Roads
B3 B: Industrial areas

-F5] B: Minor Roads

— Part B scurces

¥ visible Options. ..
| |

[ [x:453015.19 [v:532677.07 [ Scate: 1 emto 1572.0m [ 4

Figure 7.10 — The Map View window showing all sources from all groups in the
B: Future Year inventory.

step 7 The following instructions will help to make users familiar with some of
the viewing tools available on the EMIT Mapper toolbar.
&
e Use the ®== button to zoom in on the central area of the map, and
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then click on the e button to again view all sources.

Make the ‘B: Industrial Area’ group active and use the G bULtON tO
zoom in on the sources in this group.

Use the measuring tool f to find the total distance in the East-
West and North-South directions that the ‘B: Industrial Area’ covers;
distances are shown in metres in the bottom left hand corner of the
Database Explorer window, as shown in Figure 7.11.

B: Industrial aress ———
|7|7 Visible Options... I

|D=7.870.1

Figure 7.11 — The results of the measuring tool

Step 8 Consider the road sources in the ‘B: Major roads’ group. In order to
concentrate on this group, it is a good idea to ‘hide’ all the other sources.
This can be done by un-checking the Visible box for the five other groups.

It is sometimes useful to view sources shaded by emission. For instance
this can highlight errors in compiling or entering emissions data. After
making the ‘B: Major road’ sources active, click on the Options... button
in the bottom of the Database Explorer screen (as shown in Figure 7.3).
Then:

In the Pollutant section, choose PM10 as the pollutant.
In the Options section, tick the Shade by emissions check box.

In the Shading colours section, select green as the minimum colour,
and blue as the maximum colour, and choose 12 shades.

Click on OK.

The Map View window should now look as in Figure 7.12 below.
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Step 9

Step 10

Emission rate
requires
investigation

Legend
B: Major Reads: PMLO g/ kn]
»=0 «=0.00643
b 52000843 2=00128
b 200028 <=00133
- 200193 <=00257
- =05 <=00325

Figure 7.12 — Major roads scaled by PM1o emissions showing an irregularity.

In this view, roads with higher emissions are indicated in blue. Zooming
in on the central area, it is easy to see some roads with relatively high
traffic flows. This is to be expected. However, towards the top of the
view, there is one segment of road coloured in blue indicating high
emissions, with the roads either side of it coloured bright green indicating
low emissions. This seems unreasonably high, as one would generally
expect traffic flows, and consequently emissions, to vary gradually down
a road, in the absence of some particular local circumstance.

In order to investigate this:

: : : . X
e Zoom in on this area and select this source using the "= tool.

e Record the source name (C1_road67) and also record the names of
the sources either side of this segment (C1_road65 and C1_road69).

e Open the Middlesbrough database in the EMIT interface. Note that it
is possible to launch the EMIT interface since the Edit DB button is
not on, so the database is not being edited with the Mapper.

e Locate the three sources and look at the Number of vehicles/day
travelling down each segment (on the Traffic tab of the EMIT source
screen). In particular, compare the number of Heavy vehicles on each
segment. Note that there are 144 heavy vehicles/day on road
segments C1_road65 and C1_road69, whereas there are 14400 heavy
vehicles/day on road segment C1 road67. This is likely to be a
typographical error, and should be checked. For this example let’s
suppose we have checked the data and found it to be incorrect.
Correct the value to 144.

After correcting the error in the EMIT database, recalculate the emissions
for the whole ‘B: Future Year’ inventory using the Calculate button on the
EMIT Inventory screen. Select Refresh Map from the View menu of the
EMIT Mapper. The emissions on this road will now be more plausible
i.e. the blue segment of the road turns green.
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Step 11 In the final three steps, we will rearrange the Map View slightly, and then
export the map as a bitmap file so that it can be included in a document.

First, use the == putton to make the major roads fill the whole of the
Map View. The legend should then be moved from the left hand side of the
screen down to the bottom right hand corner of the screen, by ‘clicking
and dragging’. By right clicking on the legend, and selecting Change
legend font..., change the legend font from 8pt Tahoma to 10pt Times
New Roman; click on OK. This action has caused the legend to be ‘too
big for its box’, so the legend now needs to be resized. This is done by
again right clicking on the legend, and this time selecting the Resize
legend box command. The cursor can now be used to drag the sides or
corners of the legend box — do this so that all the information included in
the legend can be seen. Finally, right click again on the legend to
deactivate the legend resizing option (by selecting Stop resizing legend
box).

Step 12 From the View menu, select Show North Arrow — this command creates a
north arrow box in the top left hand corner of the screen. Click and drag
the north arrow down to the right hand side of the screen so that it is
displayed just above the legend.

The Map View is now ready to be exported to a file.

5
8

nd

£

jor roads: PM10 glam's
=) ==0.00272
=0.00272 ==0.00544
=0.00544 ==0.00816
=0.00516 ==0.010%
=0.0108 ==0.0136
=0.0136 ==0.0163
==00163 ==0.019

==0018  ==0021%
==0.021% ==0.0245

VoW oW W W

==0.0245 ==0.0272
==0.0272 ==0.0209
==0.0200 ==0.033

Figure 7.13 — Major roads scaled by PM1o emissions in g/km/s

Step 13 From the View menu, select Save Map View. Save the map as
MajorRoadEmissions.bmp in a suitable location on your computer. Then
open Microsoft Word (or the corresponding word processing package on
your computer) and import the saved file into a new document. You
should find that your picture looks something like Figure 7.13.

Although this is a simple example, it demonstrates how errors or strange trends in
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emissions inventories can be found using the EMIT Mapper to display sources
shaded by emission. It is often useful to do this for industrial sources where
mistakes may have been made in converting emissions units.

EMIT User Guide Page 131



SECTION 7 - Viewing and manipulating data using the EMIT Mapper

7.3 Manipulating data using the EMIT Mapper

This section demonstrates the data manipulation functions of the EMIT Mapper. When the
Mapper is running in ‘edit mode’, i.e. the Edit DB button is on and the Mapper is being used to
edit the EMIT database directly, the EMIT interface must be closed.

Section 7.3.1 gives a worked example, which takes the user through some of the data
manipulation tools available, such as adding and deleting sources, and demonstrates how the
location of a road source held in the database can be changed. Users can follow this example
by using the Neath.mdb database and the Ordnance Survey image file Ss79r.omp. Both are
installed in the folder Examples\Mapper under the installation directory.

7.3.1 Example: Using the EMIT Mapper editing tools, adding sources, deleting
sources, and changing the location of a road

Step 1 Start the EMIT Mapper, and open the Neath.mdb database. Click on the
‘Part A sources’ and the ‘Major road’ sources so that they are visible in
the Map View window.

Step 2 Go to the File menu and select the Load Image option. Browse to locate the
Ordnance survey tile, Ss79r.bomp. The image location is entered via the
dialogue box shown in Figure 7.14. The coordinates of the south west
corner of this tile are (271000,194000), and the dimensions are 5km by
5km. Clicking OK loads this tile to the view. This may take a few

seconds.
FERGECm—— |
Left » coordinate [m): |2?1 ooo ok

Battarn y» coardinate [m); |'| 94000 Carncel
Irnage width [ken); |5
Irmage height [km); |5

Figure 7.14 — Enter image location dialogue box with the coordinates and
dimensions of the Neath Ordnance Survey tile, Ss79r.bmp.

After zooming in slightly on the map area, the Map View window should
now look like that shown in Figure 7.15.
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} Map View
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Figure 7.15 — Road and industrial sources displayed in the Map View window.

Step 3 A new stack has been built in the region to the west of the A48(T) road,
so the EMIT database must be updated accordingly:

Step 4

First, make the Part A sources group active and zoom in on the
(‘

‘Refinery’ source in this group (using the &= button).
. ¥
Click on the "&xee button to enable the ‘e and "“as editing buttons.

Click on the % button and then click in the Map View window at the
location of the new stack indicated by the arrow in Figure 7.15. This
is at approximately (271380,195947), the location being displayed in
the status bar at the bottom of the EMIT Mapper screen. After a
short delay, the EMIT source data screen will be displayed. Fill in
the source details, for example, call the source ‘Boiler stack’, with an
emission rate of 1g/s of CO2, and fill in the date in the Notes field.
Close the EMIT source screen.

The new source has now been added to the EMIT database. All other
source types (major road, minor road, rail, area, line, volume and CandD
sources) can be added in the same way.

Imagine that an industrial source, say, ‘Mining works’ is not operating
this year and we want to remove it from the inventory for the year:

Still in edit mode, zoom in on the ‘Mining works’ stack. Double

click on the source with the }t tool active to bring up the EMIT
source screen in order to check that the correct source has been
selected. It is important to do this as sources are deleted permanently
from the database. Close the EMIT source screen.

With the source still selected and the source name listed in the
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Selections window, choose the Delete option from the Edit menu. A
dialogue box confirming that the source is to be deleted will appear,
and clicking on Yes will delete the source.

This source has now been deleted from the EMIT database.

Step 5 The geometry of the A474 road to the east of the view has not been
entered correctly (see Figure 7.15). The EMIT Mapper can be used to
edit the vertices of this road:

Still in edit mode, make the ‘Major roads’ source group active and
it

zoom in on the A474 road. Click on the 'we button to allow editing
of source geometry.

Using the }t tool, single click on the road source. With the Unlock
tool active (down), the Select tool not only highlights the source in
red, and lists the source name in the Selections window, but also
indicates each vertex of the selected source by a red box. This is
shown in Figure 7.16.

Select one of the three vertices of the road that is not in the correct
position by clicking once on the corner of the red box containing the
chosen vertex. This highlights the selected vertex in blue (as shown
in Figure 7.16). Drag the vertex to the road location as indicated by
the map. Repeat this exercise for the other two points.

Choose the Refresh Map option from the View menu, and click on View
All to see the result of the vertex editing.

editing highlighted in

et
Vertex ready for j& )
"

olue : Selected
All vertices of — e road source
selected source ‘ highlighted
highlighted in red inred

Figure 7.16 — A road source ready for editing

This road source is now in the correct position. The same steps should
be followed to alter the geometry of rail and area sources or to move
any type of source.
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7.4 Troubleshooting

This section lists some warning messages that may be displayed / problems that
may be encountered whilst using the EMIT Mapper. Explanations for the
messages and solutions to the problems are given.

Question 1

Solution 1

Question 2

Solution 2

Question 3

Solution 3

When | try to open the EMIT interface, the following error
message appears:

B EMIT Ed |

IUnable ko skark EMIT, Please note that wou cannok
- run bwo copies of EMIT at once.
- use EMIT while the Archiew link is in manipulation mode,
- use EMIT while editing data with the Mapper.

It is not possible to open the EMIT interface when the Edit DB

button in the EMIT Mapper is down (depressed). Click the ﬁ
button to turn Edit DB off before trying to restart the EMIT
interface.

When | try to manipulate data by clicking the Edit DB button, the
following error message appears:

EMIT Mapper

You cannot enter edit mode in the Mapper while using EMIT or the EMIT Arcifiew link,
Please close the other program and try again.

It is not possible to use the EMIT Mapper’s data manipulation
tools while the EMIT interface is running. Close the EMIT
interface before trying again to use the EMIT Mapper’s
manipulation tools.

My new source isn't being displayed in the Map View window
when | have scaled my sources by emission.

Only sources with calculated emissions will be displayed when
sources are shown shaded by emissions. That is, if a new source
has been added to the EMIT database (either directly into the
interface, graphically via the EMIT Mapper or imported using the
EMIT Import Wizard) then it will not be displayed unless its
emissions have been calculated using the Calculate button in the
EMIT interface on the EMIT Inventory screen (for the whole
inventory) or on one of the EMIT source screens (for each source).
Alternatively, the source may have no emissions of the chosen
pollutant.
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Question 4

Solution 4

Question 5

Solution 5

Question 6

Solution 6

When | load an image file, it does not load correctly - the
background is just one or two large blocks of colour.

You need to check that you have entered the coordinates of the
image file correctly. First, exit the EMIT Mapper, then restart the
Mapper and re-open the database of interest. Then, reload the
image making sure that the bottom left hand coordinates are
entered in m, and the image width and height are entered in km.
Also, check that the coordinates of your sources in EMIT
correspond to the same area as your image file.

| want to copy my map into a Word document but when | right
click with the mouse in the Map View, I don’t get the Copy map to
clipboard / Save map to file... options.

X

If the Add % Area '#= Or Measure === tools are being used, the
Copy map to clipboard / Save map to file... options are not available.
This is because in these modes, a right click activates some other

function. In order to copy the map to the clipboard, deactivate the

appropriate function (for example, by clicking on the Select s\.\
button) and then right click on the Map View to give the drop down
list, as shown in Figure 7.4.

When | try to load my black and white image into the EMIT
Mapper, | get the following error message:

EMIT Mapper

The mapper can load images with 8 bit or 24 bit colour (256 or 16 million colours).

& Y'our image cannot be loaded az it uzes 1 bit colour.
r'ou might like to uze a graphics program to convert the image then ty again.

Black and white images cannot be loaded as background images to
the Map View. First they need to be converted to 'colour' images.
This process, often referred to as increasing the colour depth of an
image, can be performed in many image manipulation packages,
for example Paint Shop Pro. In this particular package, you must
open the image, and then from the Colors menu, choose Increase
Color Depth, and select either 8bit or 24bit (since the original image
was black and white, 8bit colour is adequate).

The new version of the image file will be larger than the original,
but it can now be loaded into the EMIT Mapper.
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An emissions inventory provides information on emissions for all pollutants for which data
are held, for individual sources, combinations of sources, or entire inventories. Both the total
emissions for the inventory area and the distribution of emissions across the inventory area
are of interest. EMIT calculates emissions totals for all pollutants for which emissions are
specified. In EMIT, inventory totals are broken down according to group and onto grid
squares. Greenhouse gas (GHG) inventory totals are also given, both in terms of actual
emission and in terms of Global Warming Potential (GWP); the GHG totals are further
categorised by GHG sector. For further details of GHG inventories, please refer to Section 11.
Emission totals can be copied and pasted into other software packages such as Microsoft
Excel. The way in which EMIT presents emission totals is described in Section 8.1.

All source parameters and associated emissions can be exported from EMIT as ESRI shape
files on a group-by-group basis. This is particularly useful if the data are to be used in other
environmental assessments, for example, noise-mapping projects. This export feature is
described in Section 8.2.

EMIT also has the facility to export group and inventory emissions data to .csv and database
format suitable for use with other packages and for importing data into the ADMS-Urban air
quality model. This is discussed in Section 8.3.

8.1 Calculation of emission rates

In this section we discuss how EMIT calculates total emissions. The process begins with
emission rates for individual sources and then proceeds to the inventory totals by suitable
aggregation of the individual source values. This section describes how the sources are
aggregated, how NOx and NO: emissions are calculated for use in ADMS-Urban, how to
view the emissions data and how to recalculate emissions after changes have been made to the
source data.

8.1.1 Individual source emissions
As outlined in Section 3, source emissions held in EMIT are either:

e User defined;

e Calculated by using activity data and a pre-defined emission factor dataset held
within the EMIT database; or

e Calculated by the scaling of a national emissions value by a local statistic.

Different groups are set up to hold the different source types. Further details are given
in earlier sections of this user guide (see, for example, Section 5). On all source
screens, an Emissions tab displays the emissions for that source. In addition, for
sources whose emissions have been calculated by EMIT (i.e. not user defined), there is
a Recalculate button on the source screen; this button can be used to recalculate the
emissions for that source if any of the source parameters have been changed.
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8.1.2 Inventory totals

Inventory total emissions are calculated for each grid cell included in the inventory
coverage area, which may include some, all or none of the inventory sources. The user
enters the inventory coverage area on the Inventory Properties screen (Figure 8.1),
which is opened by selecting the Inventory Properties... button on the inventory screen.

Inventory Properties

Inventory Coverage
[Cell Size [1000

|South West & |0 ¥ oo
[North East X [1000 Y |1000

Inventory Time Period

f* Annual average emizzions
" Specific ime penod

|5tart[)ate ||:|1 Jan 2020 J |Start Time ||:|[|;|:||j |

Stop Date |01 Jan 2021 ~| [Stop Time  |0o00 —

| 30 Grid Properties. | 0K ‘ Cancel

Select profiles required for 30 emizsions expart

Figure 8.1 — The Inventory Properties screen.

The Cell Size must be entered to the nearest metre and the X and Y coordinates of the
South West and North East corners of the inventory area must be entered in metres to the
nearest 1000m. Note that if the difference between the maximum coordinate and the
minimum coordinate is an exact whole multiple of the cell size, the calculated
inventory totals grid cells will extend past the maximum coordinate by an entire row
or column. For example, with the coverage area shown in Figure 8.1, the inventory
totals grid cells will extend to 2000 in x and y.

The user has the choice of calculating the emissions as an annual average or for a
specific time period, with the default being as an annual average. If the user selects the
Specific time period option, they can then enter a date and time range over which to
calculate the emissions. When a time period has been specified the value in tonnes will
be calculated from the tonnes/year value by multiplying by the number of hours in the
period and dividing by the number of hours in a year. The number of hours in the
period will be calculated accounting for leap years. However, the divisor will be fixed
at 8760. As an example, suppose an inventory had total PMio emissions of 1000
tonnes/year with no time period specified. If a time period 1 Jan 2009 to 1 Jan 2010
was specified, the total PM1o would be shown as 1000 tonnes. If a time period 1 Jan
2008 to 1 Jan 2009 was specified, the total PM1o would be shown as 1002.7 tonnes. In
this case leave the default option of Annual average emissions.

When creating 3D grid data for CMAQ?, the output files will only be generated for the
time period specified in this section. It is assumed in this User Guide that users of
CMAQ are familiar with the model and the required format of the model’s input files.

! https://www.epa.gov/cmagq
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If you are creating 3D grid data for either ADMS-Urban or CMAQ you will need to
complete the 3D Grid Properties... data accessed from the Inventory Properties screen.

Inventory Properties

| =l
[ Output time zettings | J
[~ Coordinate system data | J

[ Wertical levels | J
[~ Chemical mechanism | J

oK | Cancel ‘

Figure 8.2 — The 3D Inventory Properties screen.

Firstly, you will need to give the 3D grid a name. This is created by ticking the box
beside Grid name, then selecting Manage... In the Grid name definition screen select Add
and give your grid a definition name. Then select the icon beside Edit. Enter the Grid
name in the Grid name editor, select OK to return to the Grid name definition screen.

\
E Grid name editar - Grid name definition - @
Grid name
Grid name Inventory_2025
oK Cancel
|Name of the output grid Min: | Mo |

Figure 8.3 — The Grid name editor screen.

Next, define your Output time settings. This is done by ticking the box beside Output
time settings, then selecting Manage... In the Output time definition screen select Add and
give your time settings a name. Then select the icon beside Edit. In the Time settings
editor, you can use the settings to output a set of files each with a set number of hours
in. Enter the number of hours per output file, the time difference between output time
and local time (for example CMAQ requires GMT time), and the number of hours of
overlap between output files. The overlap is not relevant to ADMS-Urban modelling,
but CMAQ often uses an overlap. Select OK to return to the Grid name definition screen.
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=] Time settings editor - Qutput time settings definition - Industry 2025 @

Output time settings

Number of hours per output file |25

Time difference between output time and local time |E-

MNumber of hours overlap between output files |E|

OK ‘ Cancel

Enter the number of hours of overapping data require Min: | 0 Max: | 2

Figure 8.4 — The Time settings editor screen.

Click OK to leave the Time settings editor, and select the time settings to use from the
drop down list in the 3D Inventory Properties screen.

Next enter the coordinate system definition for your inventory by ticking the box
beside Coordinate system data, and selecting Manage... at the end of the row. In the
Coordinate system data definition screen select Add and give your coordinate system a
name. Then select the icon beside Edit. In the Coordinate Conversion Definition Editor.
You need to enter the full details of the coordinate system you will be modelling in.

In the Spheroid datum information section three choices are available, a pre-defined
sphere datum, a pre-defined spheroidal datum, or you can define your own datum.

A sphere is based on a circle, while a spheroid (or ellipsoid) is based on an ellipse. A
spheroid, or ellipsoid, is a sphere flattened at the poles. The shape of an ellipse is
defined by two radii. The longer radius is called the semimajor axis, and the shorter
radius is called the semiminor axis.

The pre-defined datum Sphere (CMAQ/EMEP) matches that used in the mesoscale
meteorological model WRF, so is often used in CMAQ. The alternative pre-defined
datum is the WGS84 spheroid.

E Coordinate Conversion Definition Editor - Coordinate system data definition - CMAQ CS @

B+ Spheroid datum information

il - - ) Spheroid datum information
.-[Z]] spheroid datum information

E‘—] Coordinate System Coordinate system datum Sphere (CMAQ/EMEP) -
-2 Lambert Conformal Conic
& Polar Stereographic Spheroid semi-major axis (maximum radius)  [g378137

5] Universal Transverse Mercator Spheroid inverse flattening 298257223563

oK ‘ Cancel ‘

Select the required coordinate system datum Min: ‘ Manc: |

Figure 8.5 — The Coordinate Conversion Definition Editor screen.

You then need to define the projection for your coordinate system. The available
options are the Lambert Conformal Conic, the Polar Stereographic and the Universal
Transverse Mercator projections. Choose the correct projection and fill in the relevant
details. Figure 8.6 shows an example of a projection definition used for a CMAQ 3D
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grid project.

[ Coordinate Conversion Definition Editor - Coordinate system data definition - CMAQ C5 @

B Spheroid datum information

+ Lambert Conformal Conic (LCC) projection

. -2 Spheroid datum information

&1 Coordinate System Reference longitude value R
2 E]|Lambert Conformal Conic

Reference latitude value 535

-2 Polar Stereographic

-2 Universal Transverse Mercator Standard parallel (Jatitude) value 40
Second standard parallel (latitude) value  |7p

OK | Cancel ‘

Lambert Conformal Conic (LCC) projection Min: | Max: |

Figure 8.6 — The Lambert Conformal Conic projection screen.

Once you are happy with your coordinate system definition, click OK return to the
Inventory Properties screen and select your newly defined coordinate system definition
from the drop down list.

The next set of properties you need to define for the 3D grid are the vertical levels. In
the Inventory Properties screen tick the box beside Vertical levels, and select Manage... at
the end of the row to open up the Vertical levels definition screen. Select Add, then enter a
name for the profile you are about to create and click the edit icon to open the Vertical
layer heights editor. It is possible to define your vertical levels as a set of sigma values,
for use in CMAQ, or you can enter height values in metres for use in ADMS-Urban.
The number of vertical layers you enter should include one more value than the
number of layers defined for each group in the inventory.

(%] Vertical layer heights editor - Vertical levels definition - HeightProfiles (=]
=~ Wertical Layer Setfings
...[5]] Vertical layer heights

W Vertical layer heights

in[E] Vertical layer sigmas Heights of vertical layers
L |
New Delete
= = K
Heights of vertical layers (m)

50
100
200

-

Ok ‘ Cancel

| Heights of vertical layers (m) Min: | [ Max | 10000

Figure 8.7 — The Vertical layer heights editor screen showing entered heights of vertical
layers.

The heights you enter are the values at the boundaries of each layer, so in the example
shown in Figure 8.7 the first layer will be between 50 and 100 m, the second 100 to
200 m etc.

If you are using CMAQ, you can enter vertical layer sigma values, with O representing
the top of the region and 1 representing ground level. You also need to enter the
atmospheric pressure at the top of the model (i.e. when the sigma value is 0).

EMIT User Guide Page 141



SECTION 8 - Output from EMIT

Once you have entered your vertical layer settings, press OK to return to the Vertical
levels definition screen and return to the Inventory Properties screen by selecting OK again.
Choose the vertical levels settings to use from the drop down list.

The final set of properties to enter for the emissions inventory defines the output
pollutants and their units. This is known as the chemical mechanism. From the
Inventory Properties screen, tick the box beside Chemical mechanism and select Manage...
at the end of the row to enter the Chemical mechanism definition screen. Select Add, enter
a name for your settings, then press the edit icon to enter the Chemical mechanism editor.
The pollutants in this editor need to cover all the output pollutants you define for each
of the individual groups contained in the inventory. Typically, CMAQ output will
require gaseous pollutants in moles/sec and particulate emissions in g/s. 3D output
grids for ADMS-Urban should be in g/s for all pollutants.

E Chemical mechanism editor - Chemical mechanism definition - CMAQ UK CM @
Species
Output emissions species
rx
New Delete
— — ||
Cutput species - short name Crutput species units Cutput species - long name
b NO2 moles/s ~||no2
MO moles's j MO
PM10 gis ~||Pmi0
PM2.5 gis v||Pm25
oK Cancel
Cutput emissions species information Min: | Man: |

Figure 8.8 — The Chemical mechanism editor screen

Once you have entered your definitions, press OK to return to the Chemical mechanism
definition screen, and return to the Inventory Properties screen by selecting OK again.
Choose the chemical mechanism to use from the drop down list.

Inventory Properties

IV Grid name | 27kmGiridMame r|  Manage..
W Output time settings |2?km CM&@ TS j Manage...

[v Coordinate system data |CMAQ Cs j Manage...

| ChM&Q UK WL | Manage..
[ Chemical mechanizm |CMAQ LK. CM j Manage...

1] 4 | Cancel ‘

Figure 8.9 — The Chemical mechanism editor screen

Once you have completed the 3D properties for your inventory, return to the Inventory
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Properties screen by clicking OK. Press OK again to close the Inventory Properties screen.

Click Calculate on the inventory screen to calculate the total emissions. EMIT will
recalculate the emissions from all sources contained in the inventory, taking account
of changes to source parameters, in order to calculate the inventory totals.

In general, there will be a mixture of different source types within any given grid
square, and some sources may extend across more than one grid square. The procedure
for allocating the emissions from a source to the grid square or squares within which it
is located is described in Table 8.1.

Source type Source location Treatment
Major Source contained entirely Emissions allocated to the containing grid
road/Rail/Line |within one grid square square
Source crosses more than one | Emissions are divided between grid
grid square squares crossed in proportion to the
length of the source lying within each
grid square
Source lies on the edge of a | All emissions are allocated to the most
grid square northern and eastern grid square
Point Point source inside grid square | Emissions allocated to the containing grid
square
Point source lies on the edge | All emissions are allocated to the most
of a grid square northern and eastern grid square
Point source lies on the vertex | All emissions are allocated to the north-
of a grid square eastern grid square
Area/Volume/ | Source contained entirely Emissions allocated to the containing grid
Minor roads/ within one grid square square
CandD
Source covers more than one | Emissions are divided between grid
grid square squares covered in proportion to the area
of the source lying within each grid
square

Table 8.1 — Treatment of source types in grid totals calculation.

8.1.3 Calculation of NO, and NO, emissions

The Aggregate for export to ADMS-Urban box on the Inventory screen must be checked if
users want to export NOx and NO- emission data to ADMS-Urban. This is necessary
because the chemistry option in ADMS-Urban requires the emissions of both NOx and
NO., and if one is not present, an estimate is made. The Aggregate for export to ADMS-
Urban option ensures that EMIT makes compatible estimates of NOx and NO;
emission rates before exporting emission values. The EMIT export process insists that
NOx and NO; are exported together; if the selection box for one is checked, the other
is automatically checked.

When the Aggregate for export to ADMS-Urban box is checked the following assumptions
are made:
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i. if NO2 emissions are specified for a source but no emissions of NOx are
specified, the NOx emissions are taken to be 100% NO>, i.e. the emissions
totals will include a mass emission of NOx equal to the source’s mass emission
of NO..

ii.  if NOx emissions are specified but no emissions of NO; are specified, the NOx
emissions will be treated as “NOx as NO2”. The percentage by volume of the
NOx emission assumed to be NO: is dependent on the source type, with the
default percentages summarised in Table 8.2. Details of how to change these
default values are given below.

It is important to use an appropriate percentage of NOy that is NO- in the emissions
calculations, particularly for road sources. The percentage is year dependent, and
may vary with different emissions scenarios.

iii.  if both NO2 and NOx emissions data are specified for a source, EMIT will
simply add the emission rates of NOx and NO- to the inventory totals of NOx
and NO; respectively. The NOx is treated as “NOx as NO2” (no adjustment is
made).

Default percentage (by volume) of
NO that is NO, assumed in the

Source type absence of explicitly defined NO-

emissions
Major roads/Minor roads 17.1
Point/Area/Line/VVolume/CandD/Rail 5.0

Table 8.2 — Default percentage (by volume) of NOx that is NO2 assumed in the absence of
explicitly defined NO2 emissions for the different source types in EMIT.

If both NO2 and NOx emissions data are available for a source, it is recommended that
both are explicitly entered into EMIT i.e. case (iii). In practice, situation (iii) is likely
to be most common for traffic sources, since the emission factors include NOx and
NO..

If the Aggregate for export to ADMS-Urban box is not checked EMIT will add the mass
emission rates of NOx and NO- that have been specified or imported by the user to the
inventory totals of NOx and NO- respectively. No assumptions will be made about the
proportion of NOx that is NO> for sources that contain NOx only. Similarly, if a
source only emits NO2 no value for the emission of NOx will be assumed.

Changing the default percentage of NOy that is NO;

If NOx emissions are specified but no emissions of NO, are supplied, the percentage
by volume of the NOx emission assumed to be NO: is dependent on the source type,
with the default percentages being given in Table 8.2. These defaults can be changed
by editing the EMITLocal.INI file, which is located in the EMIT installation directory.
An example EMITLocal.INI file is shown below.

[UserInterface]
UserGuide=C:\CERC\EMIT\Documents\EMIT User Guide.pdf
[£NO2]

AREA=5

CANDD=5
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8.1.4

LINE=5
MINORRD=17.1
POINT=5
RATIL=5
ROAD=17.1
VOLUME=5

The percentage of NOy that is NO> can be changed for each source type by editing the
number located after the equals sign in the [ £NO2] section of the EMITLocal.INI file.
The file should then be saved in its current location i.e. the EMIT installation
directory.

Care should be exercised when editing the EMITLocal.INI file. Users are advised not
to edit any other parts of the file.

Viewing numerical output

The inventory total emissions are displayed using the View Totals button on the EMIT
Inventory screen. The Inventory totals screen has three tabs; these are summarised in
Table 8.3. On each tab, in addition to an overall value, emission totals are given for
each group.

Tab Name Description
Inventory All pollutant totals for the entire inventory coverage area
Greenhouse Gases GHG pollutant totals for the entire inventory coverage

area, either in terms of actual pollutant or in terms of
Global Warming Potential (GWP). Groups are also
categorised by GHG sector.

Grid Square All pollutant emissions for each grid square within the
inventory area

Table 8.3 — Summary of options available on the Inventory totals screen

Figure 8.10 shows the Inventory tab. This contains a table showing the total emission
rate for each pollutant being considered and for each group in the inventory. If the
inventory has a specific time period, the total emissions for the time period are shown
in tonnes. Otherwise annual average emissions are shown, in tonnes/year. Use the
lower scroll bar to view the data for all pollutants.

EMIT User Guide Page 145



SECTION 8 - Output from EMIT

B EMIT - Inventory totals for: A: Base Case
Help
T Greenhouze Gazes T Grid Square
— Total Inventory Emizsions [tonnes/year]
Group BEMZEME| BUTADIEME Co W02 MO P10 51
A Major roads JZ2B5E+00| 1B57E+00| 7.3985E+02| BEXE+01| 55XE+02] 2161E+01| 8.923E+
A Minor roads 1.380E-02] 5.291E-03 1.690E+00( 9.593E-02| A9.593E-01| 3822E-02) 1.339E-
Heating sources 1] 1] 0 0 1] 1]
Industrial ares 2009 0 0 i] i] 0 0 1.27EE+
Part B sournces 1.718E+05 I 0 4.312E+02) 4F12E+03| 5787VE+04
R ailvways 2003 2925E-01|  1.05BE-01| 1.987E+00( 9.393E-01| 9.393E+00| 4.432E-01| 1.53BE+
TOTAL 1.718E+05| 1.7EBE+00| 7.432E+02| 4.875E+02( 4.87BE+03| 5.730E+04| 1.276E+
N IR i

Close | Copy |

Figure 8.10 — Inventory totals screen, showing the Inventory tab.

Figure 8.11 shows the Greenhouse Gases tab. This screen gives a table of the inventory
totals for the 6 greenhouse gases (CO., methane, N2O, SFs, PFC and HFC). If the
inventory has a specific time period, the emissions for the period are shown in
ktonnes. Otherwise annual average emissions are shown in ktonnes per year. Emission
totals are given for each group, and are additionally categorised in terms of their GHG
sector. There are two choices for the inventory totals: the Carbon dioxide as Carbon
button displays the totals for each pollutant as given on the Inventory tab, except that
the carbon dioxide emissions are given in terms of carbon rather than CO2, and the
Global Warming Potential button displays totals in terms of the pollutants® GWP. For
further details of how to use EMIT to calculate a GHG emissions inventory, please
refer to Section 11.
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B EMIT - Inventory totals for: A: Base Case E=
Help
Inwentorny T T Grid Square
— Total Inventory Greenhouse Gas Emissions [ktonnes/year)
% Carhon Dioxide &z Carbon i~ Glabal W arming Potestial
Group C HFC| METHAME M20 FFC SFE
& Major roads £.044E+01 0] 8.484E-03 4.940E-03 1 0
Energy & Minor roads 8.795E-02 0] 1.049E-05) E.339E-06 ] 1]
Heating zources 0 0 0 0 0 0
R ailways 2009 3.548E-01 0] 5.235E-05 4.963E-04 ] 1]
Industial process Industrial area 2009 1 1 1 1 1 0
Part B sounces 4.154E+01 1 1 1 1 0
TOTAL 1.024E+02 0] 8547E-03] B44ZE-03 ] 0

Close | Copy |

Figure 8.11 — Inventory totals screen, showing the Greenhouse Gases tab.

Figure 8.12 shows the Grid Square tab. This screen displays a table showing the total
emission rates for each pollutant and group for a particular grid square. The drop-
down list boxes at the top of the tab are used to select the grid square of interest within
the inventory coverage area.

B EMIT - Inventory totals for: A: Base Case E=
Help
Inventory T Greenhouze Gazes T Grid S5quare
— Gnd Source Emissions [tonnes/year)
Easting |455000 = Northing |
Group BEM=EMNE| BUTADIEME ca HO2 MO P10 50.
& Major roads 0 1] 0 1] 0 0 i
A Minor roads 5.851E-05) 1.423E-05) 5122E-03| 1.802E-04 1.80ZE-03| 1.036E-04| 3921E-O¢
Heating sources 0 1] 0 1] 0 0 i
Industrial area 2003 0 1} 0 1} 1 0| 3.E47E+DE
Part B sources 0 a 0 a a 0 [
R ailways 2009 I a I a ] I [
TOTAL R A51E-05)  1423E-05] B5122E-03| 1.802E-04 1.80ZE-03| 1.036E-04| 3EATE+DE
JCN ]
Close | Copy |
ISeIect Morthing of grid square

Figure 8.12 — Inventory totals screen, showing the Grid Square tab.
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8.1.5

Copying and Pasting emission totals

The data displayed in each of the 3 inventory screens shown in Figures 9.2 to 9.4 can
be copied and pasted into other packages, such as Microsoft Word or Excel. This is
done by clicking on the Copy button in the bottom right hand corner of each screen.

Recalculation of emission totals

When source data are changed in EMIT, it is then necessary to recalculate the group
and inventory emission totals as well. The EMIT interface contains features that have
been included to assist the user in keeping track of changes and when there is a need to
recalculate emission rates. All source emission rates are recalculated automatically by
EMIT when inventory totals are calculated.

Individual source

For source emissions that are calculated using either activity data or a scaling, you can
recalculate the emission rates for the source by clicking Apply and then the Recalculate
button on the Emissions tab of the Source screen. You may wish to do this to see the
immediate effect of changes to the data.

Inventory

This is the level at which the totals for the inventory are recalculated using the
Calculate button on the Inventory screen. If data have changed since the last calculation,
a message appears on the inventory screen (in the Inventory Totals section) stating that
the Inventory totals are out of date. The date and time of the previous calculation are
shown in the Last recalculated on box.

There is also information in the Groups table of the Inventory screen. The Changed
column will display a Y if the data have been changed since last recalculation. The
Recalc column is not used.

If the user changes the inventory time period, they will not need to rerun the inventory
calculation. The totals to be shown on the totals screen can be calculated from the
values stored in the database. If the user changes the inventory coverage or cell size,
they will need to rerun the inventory calculation.
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8.2 Exporting emissions to ESRI shape files

The source parameters and emissions data stored in EMIT can be exported to ESRI shape
files. This is done on a group-by-group basis by clicking on the Export Group... button on the
Inventory screen. When this is done, the list shown in Figure 8.13 is displayed, and the third
option, To Shape File..., should be chosen.

[Export Group._.||  Modiy Group... |
To ADMS SPT... '

- To Inventory... h-—‘

y To Shape File... —

Figure 8.13 — The options listed when clicking on the Export Group... button in the Inventory screen.

Note that the To ADMS SPT... and To Inventory... options are only enabled for Major road, Point,
Area, Line and VVolume source groups (refer to Section 8.3 below).

The user is then prompted to browse to a location where the shape file is to be saved, and to
give a name to the file. The newly created shape file can then be used either to display source
parameters or emissions in ArcGIS or Maplnfo, or it can be imported into another software
package, such as a noise mapping program; ESRI shape files are a standard format for the
transfer of such data.

Which data are exported?

ESRI shape files are made up of a number of files; there are at least three: the .shp,
.shx and .dbf files. The .shp and .shx files hold the location information, and the .dbf
file holds the associated source data in tabular form. Note that the .dbf file can be
opened in Microsoft Excel for reference purposes.

For each source for each ESRI shape file, the data that are exported can be
summarised in the following way:

(a) Source location data (for example, the (x,y) coordinates of all the point sources
in a group)

These data are exported to the .shp and .shx files.

(b) Source parameters (for example, the source name, stack height, diameter,
CandD source depths, notes, keywords)

These data are exported to the .dbf file. Each parameter has a separate field
(column) in the file. Tables 6.1 to 6.10 in the Importing Data into EMIT
section of this User Guide summarize the source parameters that are exported
for each source type. In addition, for CandD sources, the source depth is
exported to a field with heading CODDEPTH.

Note that the road surface and texture depth parameters required for noise
mapping projects are also exported.

(c) Activity or statistical data (for example, traffic flows, amount of fuel
consumed, number of houses, statistics used for scaling)

If the emissions have been calculated using either activity data (and an
emission factor dataset held in the EMIT database), or statistical data (for
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(d)

scaling national emissions figures), then these data are exported to the .dbf file.
There are four options:

Road, rail and minor road activity groups — the activity data here are
the traffic flow data summarised in Table 6.2 and Table 6.3 in SECTION
6. In addition, the Route Type, emission factor dataset and year are exported
(with field names ROUTETYPE, EMFACTORS and YEAR respectively).

Point, area, line, volume and CandD activity groups — the field names
for the activity data for these groups are 8-character references. In order to
associate a reference to a particular activity, users must look up the
reference in the appropriate emission factor spreadsheet (in the installation
directory: C:\Program Files\CERC\EMIT\Data\ActivitySpreadsheets).

The name of the activity dataset and year are also exported to the file (with
field names EMFACTORS and YEAR respectively).

Domestic dwelling (SAP 2001) groups — here the activity data are just the
number of dwellings in each source; these data are exported into a column
labelled NUMDWELL. The Region Type, emission factor dataset name and
the group year are also exported (as REGIONTYPE, EMFACTORS and
YEAR respectively).

Statistical groups — the activity data here are the statistics that have been
used to scale the national emissions figure; the data are exported into a
column labelled STAT. In addition, the YEAR is exported as a separate
field.

Emissions

The emission data are also exported to the .dbf file. The units in which the
emissions are exported are as follows:

Road and rail source groups: g/km/s
Line source groups: g/m/s
Point source groups: als
Minor road, area and CandD source groups: g/m?/s
Volume source groups: g/m3/s

In most cases, the column headings are a combination of the pollutant name
and the unit, for example CO_G_KM_S and VOC_G_M2_S. However, in
cases where the pollutant name / unit combination is too long, the pollutant unit
is omitted (for example, Benzene and Butadiene).
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8.3

8.3.1

Exporting emissions to ADMS-Urban

EMIT can export emissions data to a database in ADMS-Urban emissions inventory
format or to ADMS .spt format files, for further processing using other packages, or
for import into ADMS-Urban for air quality modelling. Major roads, point, line,
volume and area source groups, and inventory totals can be exported from the EMIT
database to an ADMS-Urban database or ADMS *.spt format file using the methods
described below.

The ADMS .spt format is different from the EMIT .csv format. Emissions data in the
ADMS .spt format cannot be imported into EMIT.

Here is a comparison of the two export formats:

The ADMS .spt format can be read in Microsoft Excel or other packages. Advanced
users could use Excel or another package to view or edit the emissions data before
importing them into ADMS-Urban. Such users should consult the detailed description
of the ADMS .spt format in Section The ADMS .spt File Format8.3.5.

An emissions inventory database is a single file. The ADMS .spt format uses multiple
files, as described in Section 8.3.5.

It is possible to export multiple EMIT groups to the same emissions inventory
database file. By contrast it is not possible to export multiple EMIT groups to the same
ADMS .spt file.

The emissions inventory database format is supported in ADMS-Urban and ADMS-
Roads versions 3.1, 3.2 and 3.4, but it is being phased out in preference to using .spt
format files.

Exporting Groups To Inventory

Groups of major road, point, line, volume or area sources can be exported. To export
minor road or CandD gridded emissions for a single group, create an inventory
containing only that single group and export the inventory totals.

To export emissions data for a group, highlight the group to be exported from the list
given on the Inventory screen and then click Export Group. Select To Inventory... from the
options given (as shown in Figure 8.13). The dialogue box shown in Figure 8.14 is
then displayed. Use Browse to find the location of an emissions inventory database or
create a new one with the New button. Select some or all of the pollutants in the group
for export using the All pollutants and Select pollutants radio buttons. If just some of the
pollutants are to be exported check the boxes beside the names of the pollutants you
wish to export. Because of the special relationship between NOx and NO-, these
pollutants can only be exported as a pair; if the box beside one is checked the other is
automatically also checked. Click on the Export button to export the emissions data.
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8.3.2

s )

Eaport =
IADMS-Urban Emizzions Inventory Databaze: {
DM ajor_Rioads.MDE ~|  Browse
Pollutants to expart Export
* Al pollutants
{7 Select pollutarnts Cancel
[C1BENZENE -
[1BUTADIENE
[Cco
[noz
e
[1Fe10
[ pPwzs -

Figure 8.14 — Dialogue box for exporting major road, point or area groups to an Emissions
Inventory database.

If one or more of the sources to be exported are already present in the ADMS-Urban
inventory database, then the warning message given in Figure 8.15 will be displayed.
Clicking on OK exits the export procedure. No sources will have been exported. In
order to avoid this warning message, users must rename the sources in the EMIT
database, remove the duplicate sources from the ADMS-Urban emissions inventory, or
export the sources to a new (empty) database.

.

Duplicate sources exist @

It was not possible to export the sources.

There are already some sources in the inventory with the same names.
Either create a new inventory or delete the duplicates from
D:\Major_Roads.MDB

Figure 8.15 — Warning message displayed when one or more sources are already present in
the ADMS-Urban emissions inventory.

Exporting Totals To Inventory

Users of ADMS-Urban will probably need to use this option to export the inventory
total emissions to be used as a 2D grid source in the air quality model. See the ADMS-
Urban User Guide for further details on the use of grid sources.
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To ADMS 5PT...
To ADMS-Urban 30...

To Inventory...
To CMAG...

Figure 8.16 — Options available when selecting Export Totals

To export the gridded total 2D emissions for an inventory, click the Export Totals
button on the Inventory screen and select To Inventory... The procedure is similar to that
for exporting groups described in the previous section. After selecting the output
format, the dialogue box shown in Figure 8.17 is displayed. The user locates the
existing database or creates a new database and selects some or all of the pollutants for
export. NOx and NO> are only available if their totals have been aggregated using the
Aggregate for export to ADMS-Urban option, see Section 8.1. Because of the special
relationship between NOx and NO>, these pollutants can only be exported as a pair; if
the box beside one is checked the other is automatically also checked. Click on the
Export button to export the emissions data.

The user must specify a value for the grid depth in the Grid Depth text box. If the data
are to be used in ADMS-Urban, then the value for this parameter requires a considered
choice, and the user is referred to the ADMS-Urban User Guide, otherwise its value
can be left as the default provided.

Click on the Export button and the process is completed with the export of the selected
grid totals data to the specified emissions inventory database. If a grid square has zero
emission rates for all the exported pollutants, no data for that grid square will be
exported.

Export @

ADMS-Urban Emissions Inventory Database: T Mew

|D:'\e:-cample.|'v1DE j Browse

IGrid Depth: |10 E E xport

Pallutants bo expart Cancel
* &l pollutants
" Select pollutants

[[] BENZEME *
[CJ BUTADIENE

[Jco

[Inoz

[ MO
[ Pwi0 -

Figure 8.17 — Dialogue box for exporting grid totals to an Emissions Inventory database.

As for the export of groups described in Section 8.3.1, the warning message given in
Figure 8.15 is displayed if one or more grid cells with the same name are already
present in the ADMS-Urban emissions inventory.
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8.3.3 Exporting Groups To .spt Format

Groups of major road, point, line, volume or area sources can be exported. To export
minor road or CandD gridded emissions for a single group, create an inventory
containing only that single group and export the inventory totals.

To export emissions data for a group, highlight the group to be exported from the list
given on the Inventory screen and then click Export Group. Select To ADMS SPT... from
the options given. The dialogue box shown in Figure 8.18 is then displayed. Use
Browse to choose the location for the .csv file.

If you choose the location of an existing .csv file, it will be overwritten and the
previous file contents will be discarded.

Select some or all of the pollutants in the group for export using the All pollutants, All
pollutants except greenhouse gases, and Select pollutants radio buttons.

If the All pollutants except greenhouse gases button is selected, EMIT will not export
emissions of greenhouse gas pollutants (CO2, METHANE, N20, HFC, PFC, and SF6).
This is usually the best selection when exporting to ADMS-Urban or ADMS-Roads
for air quality modelling.

If just some of the pollutants are to be exported check the boxes beside the names of
the pollutants you wish to export. Because of the special relationship between NOx
and NO;, these pollutants can only be exported as a pair; if the box beside one is
checked the other is automatically also checked.

Click on the Export button to export the emissions data.

Export @

ADMS-Urban SPT File:

| 7 | Browse

Grid Depth: [10  |m

Follutants to export Cancel
" Al pollutants
* Al pollutants except greenhousze gaszes

(" Select pollutants

[C]BENZEME -
[CJBUTADIEME

[co

[noz

IO -

Figure 8.18 - Dialogue box for exporting major road, point or area groups to an ADMS .spt file.

8.3.4 Exporting Totals To .spt Format

Users of ADMS-Urban will probably need to use this option to export the inventory
total emissions to be used as a 2D grid source in the air quality model. Refer to the
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ADMS-Urban User Guide for further details on the use of grid sources.

To export the 2D gridded total emissions for an inventory, click the Export Totals
button on the Inventory screen, and select To ADMS SPT... from the options given. The
procedure is similar to that for exporting groups described in the previous section.
After selecting To ADMS SPT..., the dialogue box shown in Figure 8.10 is displayed.
The user specifies the location for the .spt file and selects some or all of the pollutants
for export. NOx and NO; are only available if their totals have been aggregated using
the Aggregate for export to ADMS-Urban option. Because of the special relationship
between NOx and NO>, these pollutants can only be exported as a pair; if the box
beside one is checked the other is automatically also checked. Click on the Export
button to export the emissions data.

If you choose the location of an existing .spt file, it will be overwritten and the
previous file contents will be discarded.

The user must specify a value for the 2D grid depth in the Grid Depth text box. If the
data are to be used in ADMS-Urban, then the value for this parameter requires a
considered choice, and the user is referred to the ADMS-Urban User Guide, otherwise
its value can be left as the default provided.

Click on the Export button and the process is completed with the export of the selected
grid totals data to the specified .spt file. 1f a grid square has zero emission rates for all
the exported pollutants, no data for that grid square will be exported.

Export

IADMS -Urban SPT file:

il g

| ﬂ Browse
Grid Depth:  [10 [m
Pollutants to export Cancel
&l pollutants

* Al pollutants except areenhousze gases
(" Select pollutarnts

[] BEMZENE *
[JBUTADIENE

[dco

Im ke

IO -

Figure 8.19 - Dialogue box for exporting grid totals to an ADMS .spt file.

8.3.5 The ADMS .spt File Format

This section describes the ADMS .spt file format for advanced users who might want
to view or edit the files after they have been exported from EMIT. The file format is
also described in the ADMS-Urban and ADMS-Roads User Guides.

EMIT creates a set of three comma-separated files when exporting to ADMS .spt
format:
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e the .spt file contains the main properties of the sources including the efflux
parameters and the source type.

e the .eit file contains the emissions for the sources.

e the .vgt file contains the vertex information for any line, area, volume, road or
grid sources.

The .eit and .vgt files must be in the same directory and have the same name as the .spt
file with which they are being used.

Each of the files contains a version number on the first line. For the .spt file the traffic
dataset to be used is entered on the next line in the form:

Traffic dataset name, <Traffic dataset name>

There is then a header line followed by the data for each source.

For all other files, after the version number there is a header line followed by the
source data. Every data column must be present in the input file, in the correct order.
Details of the information required to be entered in the .spt, .eit and .vgt files are given
in Table 8.4, Table 8.5 and Table 8.6 respectively.
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Data Description
Description of the source, for information. This
column may be left blank.

Source description

Source name Source name

Specific heat capacity Specific heat capacity of the release in Joules per
(J/kg/K) kilogram per Kelvin.

Molecular mass (g) Molecular mass of the release in grams.
Temperature or Will the release temperature or density be specified.
density? Enter the keyword temperature Or density.
Temperature (degrees Temperature or density of the release in appropriate
C) / Density (kg/m3) units.

Is the efflux specified at the temperature or at NTP?
Enter the keyword Actual Or NTP.
There are 2 options for specifying the efflux. Enter
the keyword velocity OF volume.

Actual or NTP?

Efflux type keyword

Velocity (m/s)

Volume flux (m3/s)
Momentum flux (m4/s2)
Mass flux (kg/s)

Efflux in appropriate units.

Heat release rate (MW) This is not used.

Source Type Enter Point, Line, Area, Volume, Road Of Grid

Height (m) Height of the source, in metres.

Diameter (m) Diameter of the source, in metres.

X (m) X poordinate of the source, in metres. Only used for
point sources.

Y (m) Y coordinate of the source, in metres. Only used for

point sources.

Line width (m)

Road width (m) Width of a line/road source, or vertical extent of a
Volume depth (m) volume/grid source, in metres.
Grid depth (m)
Canyon height (m) Height of canyon for road sources, in metres.
Angle 1 (deq) This is not used.
Angle 2 (deq) This is not used.
Mixing ratio (kg/kg) This is not used.
Enter keyword ves or No to indicate if traffic flows
Traffic flows used are used to calculated the emissions. Only used for
road sources.
Traffic flow year Year for the traffic flows.
Traffic flow road type Road type for traffic flows.
Comments Further comments may be added here.

Table 8.4 - Data contained in the .spt file

Data Description

Source name Source hame

Pollutant name Pollutant name.

Emission rate Emission rate of the pollutant in g/s for point sources,

g/m/s for line sources, g/m?s for area sources, g/m*/s
for volume sources, g/km/s for road sources and
g/m?s for grid sources.

Table 8.5 - Data contained in the .eit file
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Data Description

Source name Source name.

Vertex number Sequential number of the vertex for this source.
X (m) X coordinate of the vertex, in metres.

Y (m) Y coordinate of the vertex, in metres.

8.3.6

8.3.7

Table 8.6 - Data contained in the .vgt file

The ADMS-Urban 3D File Format

Users of ADMS-Urban will need to use this option to export the inventory total
emissions to be used as a 3D grid source in the air quality model. See the ADMS-
Urban user guide for more details of modelling with a 3D grid.

The ADMS-Urban 3D files are in NetCDF format (.nc); a set of .nc files, each of the
length specified in the Output time settings, will be created covering the time period
specified in the Inventory Properties screen. To create the output files, select the To
ADMS-Urban 3D... option from the Export Totals dropdown list to start the 3D export
screen.

(%] 2D Export - Export to ADMS-Urban 2D (=25

3D Export

Output folder path

Output file name template: [ozvogpeyvseMseD-5h_Emissions.nc

Ok Cancel |

|3D Export Min: | Maxx: |

Figure 8.20 - Dialogue box for exporting grid totals to an ADMS-Urban 3D grid file.

Enter the output folder and the file name template for the output .nc files you require.
This template allows each output file to be named to include the date and time of the
start of the time period in the file. This is necessary when creating multiple emissions
files that each cover a subset of the total time period. It is possible to specify each part
of the date to be updated in the filenames with placeholders for year (%Y), month
(%M), day of the month (%D) and hour of the day (%h). Note that these placeholders
are case sensitive. Select OK to create the output files.

The CMAQ File Format

Users of CMAQ will need to use this option to export the inventory total emissions to
be used as a 3D grid source in the air quality model. See the CMAQ user guide for
more details.

The CMAQ 3D files are in NetCDF format; a set of .nc files, each of the length
specified in the Output time settings, will be created covering the time period specified
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in the Inventory Properties screen. To create the output files, select the To CMAQ... option
from the Export Totals dropdown list to start the 3D export screen. Enter the output folder
and the file name template for the output .nc files you require. This template allows
each output file to be named to include the date and time of the start of the time period
in the file. This is necessary when creating multiple emissions files that each cover a
subset of the total time period. It is possible to specify each part of the date to be
updated in the filenames with placeholders for year (%Y), month (%M), day of the
month (%D) and hour of the day (%h). Note that these placeholders are case sensitive.
Select OK to create the output files.

(¥ 3D Export - Export to CMAQ (=25
3D Export

Output folder path

|

Output file name template: [ozvogpeyvseMseD-5h_Emissions.nc

Ok Cancel |

|3D Export Min: | Max |

Figure 8.21 - Dialogue box for exporting grid totals to CMAQ 3D grid files.
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EMIT allows the user to apportion road traffic emissions for any given pollutant, to determine
the contributions from different types of vehicle. The apportioned emissions can also be
exported to ADMS-Urban for dispersion modelling; this allows apportionment of calculated
concentrations due to the different categories, as well as emissions. The apportioned
concentrations take account of non-linear affects from vehicle-induced turbulence.

9.1 Introduction

In order to use Traffic Apportionment, a road group in the EMIT inventory should be created
using one of the available emission factor datasets for use with Traffic Apportionment.

EMIT also allows non-exhaust emissions from road traffic to be apportioned into the
following categories:

Brake wear
Tyre wear
Road wear
Resuspension

For more information on creating and setting up groups in EMIT see Section 5.

The Traffic Apportionment option creates special pollutant names e.g. “NOx VCO01”,
“NOx_V(C02” in addition to the overall emissions with the usual name e.g. “NOx”. The extra
component on the pollutant name represents the vehicle category number, for example vehicle
category 1 is represented by VC1, see Section 9.3 for more details of vehicle category
numbers. Non-exhaust emissions use names such as “NOx BW”, “NOx TW”, “NOx RW”,
“NOx_RES”, where BW represents Brake Wear, TW tyre wear, RW road wear and RES
resuspension. These special pollutants and the emissions are visible throughout EMIT in the
same way as the normal pollutants.

All the extra required information for Traffic Apportionment is entered on three separate
screens, accessed by selecting Data followed by Traffic Apportionment on the inventory screen,
as shown in Figure 9.1.
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R = T = 1 = R—

. EMIT Inventory - mmp‘le_da'labase.‘MT)B, Inventory: Inventory 13/03/2015 14:28:27 E= a0 u
[Data ] Help

Operators

Route Types b 015 14:28:27

Traffic Apportionment ] Define Apportioned Pollutants

Emission Factors 4 Vehicle Categories

Region Types Vehicle Category Membership View Totals Export Totals

Time-varying Profiles Aggregate for export to ADMS-Urban v

Exit Profile

Groups

Export Group._. | Modify Group__. | Open Group |
Closze | Cancel | Apply | Inventory Properties. __ |

Dezcnption of scenanio up to 50 chars

Figure 9.1 - Traffic Apportionment menu

Page 162

EMIT User Guide



SECTION 9 — Traffic Apportionment

9.2 Define Apportioned Pollutants screen

By selecting Define Apportioned Pollutants from the Traffic Apportionment menu, the user can
choose which of the available pollutants to use with traffic apportionment. Figure 9.2 shows
the Define Apportioned Pollutants screen with the pollutants NO2, NOx, PM1o and PM2 s selected
to use with Traffic Apportionment.

P

Define Apportioned Pollutants

Check the bow ta turk an traffic appartionment for
a pollutant.

BENZEME

BUTADIENE
o

v HO2

v MO

v Pr10

v P25
S0z
WOC
coz
METHAME
Nz20
NH3
BlaF

1] 4 Cancel

Figure 9.2 - Define Apportioned Pollutants screen
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9.3 Vehicle Categories screen

On selecting Vehicle Categories from the Traffic Apportionment menu the user can define up to
twenty vehicle categories for traffic apportionment. EMIT contains the default vehicle
categories:

- Motorcycles

- Petrol cars

- Diesel cars

- Other cars

- LGVs

- Buses and Coaches
- Rigid HGVs

- Atrticulated HGVs

The user can modify these categories or create new ones, for example apportioning emissions
by EURO class or by vehicle size. Figure 9.3 shows the Vehicle Categories screen, with the
default categories, plus an extra user defined category Low Emissions Vehicles.

Before editing the Vehicle Categories table the user should first select the correct Emissions
Factors dataset to use from the top of the screen; this should match the emission factors
dataset used in the definition of the road group.

To enter a new category into the Vehicle Categories table, the user should then press the Add
button at the bottom of the screen, which adds a new row for data at the bottom of the Vehicle
Categories list. The user can then edit the name of the category into the new row under the
Name heading; the number of the vehicle category will be entered automatically and cannot be
edited. Vehicle categories can be deleted by selecting the category and pressing the Delete
button at the bottom of the screen. If an entry is deleted then the category numbers will
change so that they are still in ascending order starting at 1: the names will remain unaltered.
The numbers are used in the names of the special pollutants for the apportioned emissions e.g.
“NOx_VCO01”.
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P )

Vehicle Categories
E mizzion Factors
Yehicle Categaornies
Mumber |Mame
1 Matarcycles
2 Petral Carz
3 Diezel Carz
4 Qther Carz
5 LGz
B Buzes and Coaches
7 Rigid HGY=
g Arhiculated HGY s
9 T avis
Add Delete | Copy Pazte
Apply | 0K Cancel

Figure 9.3 — The Vehicle Categories screen

The list can be copied and pasted into other software packages. The user can also create the
list of vehicle categories in a separate package, such as Microsoft Excel, and then paste the
list into the Vehicle Categories table. The data to be pasted into EMIT must include the column
headings, i.e., Number and Name. If there are more rows in the existing table than in the data
being pasted into the table, the extra rows of data will remain in the table, unaltered. The user
will receive a message to this effect, as shown in Figure 9.4.

s =

EMIT [e3m]

The pasted data has fewer rows than the grid. Some of the ariginal
l % Vehicle Categories have remained unchanged.

oK

Figure 9.4 - Warning message received when fewer than existing entries are pasted into the Vehicle
Categories table

If there are more rows of data being pasted into the table than currently exist, the existing data
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will be replaced by the new data. Extra rows will automatically be created to store the new
data.

Data being pasted must have valid values in the first column, containing the vehicle category
number: the values must be in ascending order starting with the value 1. If the user tries to
paste a list of vehicle categories and numbers into the screen with the numbers out of order,
an error will be given, as shown in Figure 9.5, and the values will not be pasted into the table.

P )

EMIT ==

Unable to paste all of the data. The first column must contain the
! . wehicle category numbers, which must be in ascending order from 1.

OK

Figure 9.5 — Error received on pasting vehicle categories in non-ascending order

If the user tries to paste more than the maximum allowed number of vehicle categories
(twenty), the error message shown in Figure 9.6 will be given, and EMIT will not paste the
data into the Vehicle Categories table.

- !

EMIT ==

Unable to paste the data. An incorrect number of rows have been
! . provided.

0K

Figure 9.6 — Error received on pasting more than twenty vehicle categories into the Vehicle Categories
table
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9.4 Vehicle Category Membership screen

The final screen of data required for Traffic Apportionment is the Vehicle Category Membership
screen. This screen allows full control of the vehicle sub-categories within each vehicle
category.

On selecting Vehicle Category Membership from the Traffic Apportionment menu, the Vehicle
Category Membership screen is opened, as shown in Figure 9.7.

Wehicle Category Membership
Ermizzion Factors
Wehicle Category Memberzhip
Yehicle sub-categony Yehicle sub-category description Yehicle categaory i‘
EO001 Motorcycle - nfa - nfa 1. Motorcycles
E0O02 Petral Car - Pre-Eura 1 - <1400 2. Petrol Cars
EQO05 Petral Car - Pre-Eura 1 - 1400-2000 2. Petrol Cars
EDO02 Petral Car - Pre-Eura 1 - »2000 2. Petrol Cars
E0011 Petrol Car - Euro 1 - <1400 2. Petrol Cars
E0O 2 Petral Car - Euro 1 - 1400-2000 2. Petrol Cars
EOOT3 Petral Car - Euro 1 - >2000 2. Petrol Cars
EO074 Petral Car - Euro 2 - <1400 2. Petrol Cars
EOMG Petral Car - Euro 2 - 1400-2000 2. Petrol Cars
EOOE Petral Car - Euro 2 - >2000 2. Petrol Cars
E0MY Petral Car - Euro 3 - <1400 2. Petrol Cars
E0ME Full Hybrid Petral Cars - Euro 3 - <1400 2. Petrol Cars
EOOTS Petral Car - Eura 3 - 1400-2000 2. Petrol Cars
EQ020 Full Hybrid Petral Cars - Euro 3 - 1400-2000 2. Petrol Cars
EOO Petral Car - Euro 3 - >2000 2. Petrol Cars
EO0Z2 Full Hybrid Petral Cars - Ewro 3 - 2000 2. Petrol Cars
E0023 Petrol Car - Euro 4 - <1400 2. Petrol Cars
EOD24 Full Hybrid Petrol Cars - Euro 4 - <1400 2. Petrol Cars
E0025 Petral Car - Euro 4 - 1400-2000 2. Petrol Cars ﬂ
Copy | Paste |
Apply 1] 4 | Cancel |

Figure 9.7 - The Vehicle Category Membership screen

The user should first ensure that the correct emission factors for the road group are selected
from the drop down list at the top of the screen.

The Vehicle Category Membership table contains three columns; the Vehicle sub-category; the
Vehicle sub-category description; and the Vehicle category. The vehicle categories available
can be selected by hand from a drop down list, for each Vehicle sub-category. The table can
be edited by hand in the Vehicle Category Membership table, or the table can be copied into a
third-party package for editing, such as Microsoft Excel, and then pasted back into the Vehicle
Category Membership table.
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When pasting data into the Vehicle Category Membership table, the user must include the
headings. All the vehicle sub-categories need to be pasted together as a complete set and the
Vehicle categories must have already been defined in the Vehicle Category table.

If the user tries to paste the list of data into the Vehicle Category Membership table using a
vehicle category which has not been previously defined in the Vehicle Category table, an error
will be received, as shown in Figure 9.8, and the data will not be copied into the Vehicle
Category Membership table.

EMIT |

Unable to paste. Wehicle Category '6. Rigid HGV' does not exist for this
! . dataset,

OK

Figure 9.8 - An example error given when pasting an undefined vehicle category into the membership
table

If the user tries to paste an incomplete list of data into the Vehicle Category Membership table, an
error will be received, as shown in Figure 9.9, and the data will not be copied into the Vehicle
Category Membership table.

i )

EMIT ==

! Unable to paste. The data in the clipboard is not the same size as the
. grid

OK

Figure 9.9 — Error given when pasting an incomplete list of data into the membership table
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9.5 Example Output

The special pollutants and their emission rates created during traffic apportionment are visible
throughout EMIT in the same way as the normal pollutants. Figure 9.10 shows the source
screen for a road source, with the emission rates for some of the special pollutants visible.
For this example there are two vehicle category groups defined. Emissions rates from the two
vehicle category groups use the extension to the pollutants name _VCO1 and _VCO02. The
emission rates due to the non-exhaust components are also given for particulates, using the
extensions _BW for break wear, _RS for resuspension, _RW for road wear and _TW for tyre
wear.

EMIT: Major road, Source: Cambridge Road, Group: MAET 2012 Mway, Emission Factors: NAET 2012 Mway VCs, Ye... E\ [=] @
Data Help
|Suu|ce Name |Eambridge Foad Spatial T Yertices T Traffic: TEmissions Profiles T Mates T Kewmwards
[Year | 2008 |
Group [MAET 2012 Wiy~ | |
Pollutant Emizsion rate E mizsion rate
|Lenl_:|th [m) |.| o [g#krmnds] [tarmesdur]
|Tula| AADT |4EI2EI Pr10_CO2 591207E-5 1.86443E-4
|Eapacity |4EI2EI PRAT0_Bw B.74103E-4 0.00212585
|z Cold Start |EI FM10_RS 0.00107500 000339012
PRT0_RW 7 03241E-4 000221774
PRATO_ T E.73574E-4 000212513
Speed (km/hi
RECEETHR) &5 =] PM2.5_YCO1 000144898 000456343
Ph2 5 WCO2 5E1647E-5 1.77121E-4
P25 B 2 BB265E-4 8.46000E-4
|Locatiun Fr25_RS i I}
P25 R 3.79750E-4 0.00119758
P25 T 471712E-4 0.00148759
-
Close | Recalculate
|L|nique name of zource up to 20 chars

Figure 9.10 — Source screen showing special pollutants added during Traffic Apportionment

Figure 9.11 shows the Inventory Totals screen for an example group which uses traffic
apportionment. The totals can be seen for each of the separate vehicle category groups by
scrolling to the left of the totals screen. The special pollutants are given after the totals for all
the standard pollutants.
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I

Greenhouse Gazes

Grid Square

— Total Inventory Emizsions (tonnes/year]

Group PM10 PM2.5] PM10 VEDT| PM10_VC02| PMT0_%CO3| PM10 WCO4| PMI10 VT
Major roads 1.066E-01| 5.492E-02) 971Z5E-D4( 2.91ME-03] 4.893E-03| 1.737E-05] 7.6GIE-
1.737E-05

TOTAL

1.066E-01

5.492E-02

9.125E-04

2.911E-03

4.893E-03

Close |

Copy |

Figure 9.11 — Totals screen showing special pollutants added during Traffic Apportionment
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9.6 Exporting Emissions Data into ADMS-Urban

There are a few points to consider when modelling the emissions from the special pollutants
created during Traffic Apportionment in ADMS-Urban.

A default input file for ADMS-Urban will not contain the special pollutant names. Therefore
before importing the emission rates due to the special pollutants it will be necessary to add
their names to the ADMS-Urban pollutant palette.

ADMS-Urban version 5 has a limit on the number of pollutants which can be modelled at one
time. This limit is 80 pollutants. Therefore it may be necessary to either limit the pollutants
being imported into ADMS-Urban to only those of interest — for example Benzene and
Butadiene may be included in the ADMS-Urban inventory, but results of modelling these
pollutants may not be relevant to the study. If the study has included a number of vehicle
categories, then the limit of 80 pollutants may be reached even when importing only the
pollutants of interest. In this case it may be necessary to split the study up into a number of
separate ADMS-Urban runs. It should be noted that in order for ADMS-Urban to include the
effects of traffic-produced turbulence, at least one of the standard pollutants NOx, PM10 or
VOC should be included in each model run.

The chemistry module should not be used in ADMS-Urban when modelling traffic
apportionment. For the chemistry module to be correct the total emission rates of NO2 would
need to be modelled and the chemistry module will not recognise the special pollutant names
which make up the emissions from the individual vehicle categories.
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This section describes how EMIT can be used to calculate the change in emissions due to
various traffic management schemes. Section 10.1 introduces the use of EMIT to assess traffic
management schemes. Section 10.2 discusses some possible schemes that users may want to
consider. In Section 10.3 two example investigations of traffic management schemes are
demonstrated, step by step: a simple speed restriction area and a Low Emission Zone (LEZ).

10.1 Introduction

When local authorities develop air quality action plans, an important aspect is estimating the
emissions consequences of traffic management schemes. EMIT has been specifically designed
to help with this task. Figure 10.1 is a schematic diagram showing an approach for
investigating the effectiveness of traffic management schemes. You may want to consider the
effect on emissions of

e proposed traffic management schemes,
e the introduction of cleaner technology with time, and

e both of these together.

Steps 1 to 4 below outline how EMIT can be used to investigate the effect of traffic
management schemes.

Scenarios Al, A2, A3...

Scenario A: new route types, ;
Base Case Scenario speeds, traffic flows Traffic management schemes
5 | i for Base Case year (changes

(for example, traffic in emissions due to traffic

emissions for 2015)

management proposals)

new emission
factors and/or
route types

new emission
factors and/or
route types

- -—---—-=-=-=—==4

A 4
. Scenarios B1, B2, B3...
Scenario B: Traffic management scheme

Future years: (for for Future years (changes in
example, traffic new route types,

e speeds, traffic flows emissions due to traffic
emissions for 2020) management proposals and
future emissions)

A 4

Figure 10.1 — Different scenarios that may be considered during the investigation of a traffic
management scheme.
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Step 1

Step 2

Scenario A

Firstly, EMIT is used to set up an emissions inventory for a specific year,
the Base Case year (Scenario A). This inventory may contain emissions
due to a variety of sources: industrial, commercial and domestic, road or
rail, but in this section we are only going to be concerned with changes in
the emissions from road traffic.

Scenario B

Next, an inventory is set up to look at the emissions totals for future years
in the absence of any traffic management schemes (Scenario B). We then
add corresponding groups to the new inventory for all the groups present
in the Base Case year inventory.

Any groups whose emissions do not change between the Base Case and
the future year should be added directly to the future inventory, to be
shared between the two inventories. For instance industrial source
emissions may not change year on year, in which case the industrial
groups could be shared between Scenario A and Scenario B.

Any groups whose emissions do change between the Base Case and the
future year must be included as follows. New groups must be created for
inclusion in Scenario B and the sources copied to those groups. Then the
emissions of the copied groups should be changed. This is done using the
Modify Group option in the EMIT Inventory screen, as shown in Figure 10.2.

When updating the group Year, it is important to check that the Route type is
for the corresponding year.

It should be noted that when creating a new emissions inventory, or
updating an old inventory, the most up-to-date emission factors should
always be used. For road traffic, the most up-to-date emission factor
datasets held in the database are:

e EFT v10.1 for NOx and PM,
e COPERT V5.5 for other pollutants

For further information about any of these datasets, please refer to
Appendix A.

Note that for this simple example an old dataset has been used, which is no
longer available in EMIT. It has been assumed that the traffic numbers
and split between light and heavy vehicles and are not forecast to change
in the future year. Such changes can be accounted for by editing the
AADT values with the Multiple Source Edit screen if necessary. In general, if
there is no increase in traffic numbers and no change in the split between
light and heavy vehicles, the emissions totals for Scenario B will be less
than those for the Base Case year, due to the introduction of cleaner
technology.
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Step 3

Step 4

Select a new name, new set of emizzions factors, new route bppe or
nEw Jear
IEmup IB: b ajor Foads
IEmissinn Factors IN,&,El 2014 Urban j
[Vear [2020 =l
IHuute Type IN.-’.'-.EI 14 Eng[3] J20 j
— Mor-exhauzt Emizzion Factaors
[V Brake wear |EMEP B/ [3] Utb |
v Ture wear IEMEF‘ T'w [3] Urh j
¥ Rosdwear  [EMEF Rw [3] Uib =l
[¥ Resuspersion | Defra PPR224 RS [3] |

1] 4 Cancel |

Figure 10.2 — Changing the year in the Modify Group screen.

Scenarios Al, A2, A3...

To consider the effect of traffic management schemes on the current
situation (Base Case), further inventories are set up containing copies of
the sources for the Base Case year, and then the sources edited to represent
changes due to the schemes. Section 10.2 outlines some possible schemes,
and two specific examples are given in Section 10.3.

The emissions totals with traffic management may be greater or smaller
than those for the Base Case. If the aim is to improve air quality we will be
looking for reductions in the total emissions or at least a spatial
redistribution of emissions. EMIT users can rapidly assess different
schemes by modelling a range of scenarios and hence obtain an indication
of the likely impact on air quality.

Scenarios B1, B2, B3...

The longer-term impact of traffic management schemes is assessed by
creating additional scenarios in EMIT to calculate the future emissions
with the schemes in place. These scenarios include copies of the sources
from the Base Case traffic management scheme scenarios (Al, A2, A3...)
with emission factors and/or route types for future years as described in
Step 2 above. The emissions from these scenarios are likely to be used as
input to an urban air dispersion model (such as ADMS-Urban) for
comparisons with Air Quality Standards. We could compare Scenario B
with these scenarios to distinguish between specific emissions reductions
due to the traffic management schemes and the general reduction due to
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the increased presence of newer, cleaner vehicles in the future years.
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10.2 Possible Schemes, and their implementation in EMIT

Work on assessing the consequences of traffic management schemes has been carried out as
part of the UK DfT’s TRAMAQ (Traffic Management and Air Quality) project UG 218. The
TRAMAQ State of the Art Review (TRAMAQ, 2002) contains a review of traffic
management schemes and classifies their impact in the following way:

(a) Schemes affecting vehicle/driver behaviour e.g. speed limits, road humps

(b) Schemes affecting traffic numbers, routes and patterns e.g. new routes, new roads, car
sharing, and

(c) Schemes affecting traffic composition, modes and technology e.g. Low Emission
Zones (LEZ), restriction of HGVs

In practice, many measures will have a combination of these effects. For instance an LEZ —
Scheme (c) — may lead to an increase in vehicle numbers on surrounding roads i.e. Scheme
(b). Many schemes can be modelled in EMIT using a combination of new route types and
editing of source parameters, such as speeds and traffic flows. The following three sections
describe how EMIT can be used to model these three effects.

10.2.1 Vehicle/driver behaviour

Speed limits can be modelled in EMIT by modifying the speeds for selected sources
with the Multiple Source Edit screen (Figure 10.2). Road humps are likely to reduce the
average speed of traffic and this can be modelled in the same way. Road humps also
disturb the traffic flow, resulting in more acceleration and deceleration, but this cannot
currently be modelled in EMIT as no suitable parameterisation of the effect on
emissions is available. Similarly, road narrowing, introduction of traffic islands and
new road markings can both reduce average speeds and alter the traffic flow, probably
making it smoother i.e. less acceleration and braking.

Other measures that affect vehicle/driver behaviour include parking availability, the
introduction of speed cameras, and co-ordinated signalling. Assessment of these
management schemes could be assessed with EMIT provided suitable traffic data is
available, for instance from a traffic model.

10.2.2 Traffic numbers, routes and patterns

The introduction of a pedestrianised area decreases traffic flows on some roads, but
may increase it on others. This can be modelled in EMIT by changing the Number of
vehicles/day on the Traffic tab of the EMIT Source screen for the relevant sources. In
addition, it may be necessary to re-import new data from a traffic model.

A Low Emission Zone (LEZ) may force certain vehicles to change their routes,
affecting traffic numbers and patterns and changing the traffic composition both inside
and outside the LEZ. Car-sharing, congestion charging and freight management
similarly affect both traffic numbers and traffic composition.

10.2.3 Traffic composition, modes and technology
The introduction of a Low Emission Zone (LEZ) will change the traffic composition,
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by excluding vehicles that do not conform to certain emissions standards from the
LEZ area. An LEZ can be introduced in EMIT by defining new route types that
exclude the banned vehicles and applying them to the roads within the LEZ. Further
details and an example of an LEZ are given in Section 10.3.2.

Home Zones are residential areas where measures are introduced to improve
conditions for pedestrians and cyclists and in turn reduce the numbers of motor
vehicles. These can also be modelled by the introduction of suitable route types and
amendment of AADT and speed values.

Bus lanes and High Occupancy Vehicle (HOV) Lanes can be investigated by
consideration of different route types for different lanes on a road.
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10.3 Traffic Management Examples

Sections 10.3.1 and 10.3.2 present example investigations of traffic management schemes
using EMIT. In both cases we consider only emissions from the major and minor roads. Users
can follow this example by using the Middlesbrough.mdb database — the same example
database used in Section 7. The database uses ‘dummy’ data to illustrate the use of EMIT; it is
not a genuine emissions inventory for Middlesbrough. It is installed in the following location
in the installation directory:

Examples\Mapper\Middlesbrough.mdb

¥ EMIT Mapper: H:\EMIT_dbs\Issues\584_Update Traffic_mgt_worked_ex\Section10.3 m — 3l x]
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Database Explorer

“ Map View |J Selections E|

E|_] A: Base Case

R
¥

4: Industriz| aress
Heating scurces
A: Minor roads
_] B: Futurs Year

¥

L
« 2] N\
— Az Mzjor reads ———
v visible Options... |
| | 45080226 [v:530838.32 [ Scales 1 emto 15156 m | 4

Figure 10.3 — Base Case major and minor road sources displayed in the Mapper.

Step 1

Scenario A

The example database contains two scenarios, ‘A: Base Case’ and ‘B:
Future Year’. Figure 10.3 shows the Base Case (Scenario A) displayed in
the EMIT Mapper. The major roads and the minor roads (groups ‘A:
Major roads’ and ‘A: Minor roads’, respectively) both use the same
emission factor dataset, NAEI 2014 Urban®. Both groups also have the
same route type, ‘NAEIl 14 Eng[3] U15’, which represents the fleet
composition for the Base Case year, 2015, in an urban area in England.

The totals are calculated and viewed using the View Totals button. Total
emissions for the Base Case scenario are given in the first row of Table
10.1.

! The NAEI 2014 dataset is no longer available in EMIT
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Step 2 Scenario B

The second scenario, ‘B: Future Year’, contains the emissions in a later
year than the Base Case, 2020. There are two groups ‘B: Major roads’ and
‘B: Minor roads’. As the groups use the NAEI 2014 Urban emission
factors, both the route type and the group year have been changed from
Scenario A to calculate the emissions in the future year (2020). The route
type is ‘NAEI 14 Eng[3] U20’. The totals for Scenario B are given in the
fourth row of Table 10.1. Compared with Scenario A, emissions totals
have reduced dramatically, being approximately reduced by 71% for NOx
and 17% for PMyo. These reductions are due to predicted changes in the
fleet in the future year: the predictions are taken from the UK National
Atmospheric Emissions Inventory (UK NAEI 2014).

NOy tonnes/yr PMsio tonnes/yr
Scenario Major | Minor | Total | Major | Minor | Total
roads roads roads roads roads roads
A: Base Case 595 1.00 596 445 0.065 44.6

Al: Base Case + speed

o 547 0.99 548 44.3 0.07 44.4
restrictions
A2: Base Case + LEZ 584 0.99 585 43.8 0.06 43.9
B: Future Year 346 0.55 347 39.1 0.06 39.2

B1: Future Year + speed
restrictions

316 0.55 316 39.5 0.06 39.5

B2: Future Year + LEZ 338 0.54 338 38.8 0.06 38.9

Table 10.1 — Inventory totals for Scenarios A, Al, A2, B, B1 and B2.

10.3.1 The effect of speed restrictions on emissions totals

Step 3 Scenario Al

The next step is to consider the effect of the speed restrictions on the Base
Case scenario totals. We will create a new inventory, ‘Al: Base Case +
speed restrictions’. In the EMIT interface, the maximum and minimum
coordinates for the new inventory are entered in the Inventory Coverage
boxes on the EMIT Inventory screen. The values should be copied from those
for Scenario A.

Four new groups are set up in the database: ‘Al: Major roads’, ‘Al: Minor
roads’, ‘Al: Go slow (major roads)’, ‘Al: Go slow (Minor roads)’. As the
groups use the NAEI 2014 Urban emission factors, both the route type
and the group year are set to calculate the emissions in the Base Case year
(2015). The route type is ‘NAEI 14 Eng[3] U15’. The EMIT Inventory screen
displayed in Figure 10.4 shows these groups.
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ol
Data Help
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1 y Totals
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Figure 10.4 — EMIT Inventory screen for Scenario Al: Base Case + speed
restrictions.

The sources from the Base case scenario groups ‘A: Major roads’ and ‘A:
Minor roads’ are copied to the ‘Al: Major roads’ and ‘Al: Minor roads’
groups respectively. Figure 10.5 shows a step in copying the major roads:
the Select All button has been clicked to select all the sources in the ‘A:
Major roads’ group; the user is about to click the Copy button.

B EMIT Group - A: Base Case, ROAD, A: Major roads, 2015, NAET 2014 Urban m =15 ]

Data Help

— ROAD sources from A: Major roads. 2015, NAEI 2014 Urban

Add | Delete |  Copy | Select All |

road] 012

Unfiltered. 832 records. Edit |
Filter
Close | ’7 Filter... | Hemove Filter |

IFiItered list of zource records

Figure 10.5 — Copying Scenario A major roads to Scenario Al

The major roads to which the speed restrictions will be applied are moved
to the group ‘Al: Go Slow (Major roads)’, and the minor roads are moved
to the group ‘Al: Go Slow (Minor roads)’. This is most easily done in the
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Mapper. Detailed instructions for carrying out this operation are below.

Using the Mapper, select the group ‘Al: Major roads’ in the Database
Explorer. Click the Edit DB button. The next step is to choose the roads to
which the speed restriction will apply. For example, the roads shown in red
in Figure 10.6; since this is only an exercise to demonstrate the use of
EMIT, it does not matter if you do not select exactly the same sources as
shown in the figure. First choose the Area tool, and then click with the left
mouse button to draw a polygon containing the sources; click with the
right mouse button to close the polygon and select the sources within the
polygon. Selected sources will be shown in red.

| ¥ EMIT Mapper: H:\EMIT_dbs\Issues\584_Update_Traffic_mat_worked_ex\Section10.3\Mide mE 19|
File Edit View

L \ g S ‘% f ‘g’ sga
fg = ;:/\ '»x ¢ u ¢y
Open EditDE  Unlock Add Select Area Circle Pan  Enlarge Shrink Measure Viewall Current
Database Explorer |J Map View |J Selections

o [

_] A: Base Case
=) A1: Bass Case + speed 1=

#™ A1: Go Slow [Major T, T*$ N

Al: Minor Roads

B: Future Year

J ol
¥ visible Options... |

[ [3:a61372.03 [v:s11587.8 [Scate: 1 emto 14513 m

Figure 10.6 — Selecting major roads to which speed restrictions will apply

The selected roads can now be moved to the ‘Al: Go Slow (Major roads)’
group, by clicking on the Change Group option from the Mapper’s Edit
menu.

Minor roads in the same area are selected and moved to the ‘Al: Go Slow
(Minor roads)’ group using a similar process. Figure 10.7 shows the
result, as displayed in the Mapper, with the major and minor roads in the
speed restriction area displayed in dark blue and purple respectively.
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Figure 10.7 — Major (dark blue) and minor (purple) road sources in the ‘Go Slow’
area of the city viewed using the Mapper.

Next we return to the EMIT interface, and apply the speed restrictions.
This is straightforward to do by selecting all the sources in the group, and
then using the Multiple Source Edit screen (shown in Figure 10.8). In this
example, the speeds on the major roads are to be reduced to 50km/hr and
the speeds on the minor roads to 30km/hr.

Multiple Source Edit (295 sources)

—Data Field -
 AADT Select a field to change and enter the new value
" Component 28D T
&+ Speed Mew figld value: |5 j
= Road'idth a5 -
" Elevati 46
ev§|un 47
" Gradient 43
" Texture Depth 43 [
"~ Road Surface R
 Eeywards &0 il
(] I Cancel |

Figure 10.8 — Multiple Source Edit screen for Scenario Al: Base Case + speed
restrictions.

Once the speed restrictions have been applied, the Inventory totals are
recalculated. The new totals for NOx and PMyo are given in Table 10.1.
The results show a slight decrease in total NOx emissions and very little
change in PMyo emissions due to these speed restrictions.
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Step 4 Scenario B1

To consider the effect of the speed restrictions on the future (2020)
scenario totals, a fourth inventory is created. This is called ‘Bl: Future
Year + speed restrictions’ and it contains four new groups:

e B1: Major roads

e B1: Minor roads

e B1: Go Slow (Major roads) and
e B1: Go Slow (Minor roads)

Sources are then copied across from the groups in scenario Al to the
corresponding groups in scenario B1, i.e.:

Al: Major roads - B1: Major roads

Al: Minor roads B1: Minor roads

_)
Al: Go Slow (Major roads) — B1: Go Slow (Major roads)
_)

Al: Go Slow (Minor roads) B1: Go Slow (Minor roads)

Copying the sources from scenario Al saves a significant amount of time.
There is no need to select the sources to which the speed restriction
applies, since this selection has already been made for the Al scenario and
the sources moved to the appropriate group. Similarly there is no need to
apply the speed restriction, since this has already been done for the Al
scenario.

In order to calculate the future impact of the speed restrictions investigated
in Step 3, all the groups in the inventory must be modified to use the year
2020 and the ‘NAEI 14 Eng[3] U20’ route type. Emissions totals are then
recalculated and these are given in Table 10.1. In this case, total NOx
emissions decrease slightly and total PMzio emissions increase slightly in
comparison to scenario B. Users should be aware that speed restrictions
may not always decrease emissions; for some vehicles for some pollutants
they can decrease with speed for lower speeds, and then increase again at
higher speeds.

10.3.2 The effect of a Low Emission Zone (LEZ) on emissions totals

The method used to investigate the change in emissions totals due to the introduction
of an LEZ is very similar to that given in Section 10.3.1 above. Consequently some
details have been omitted here, such as the creation of new inventories and groups and
copying sources between groups.
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Step 5 Scenario A2

In order to investigate the effect of an LEZ on the Base Case emissions, a
new inventory is created, ‘A2: Base Case + LEZ’ containing four new
groups:

e A2: Major roads

e A2: Minor roads

e A2: LEZ (Major roads), and
e A2: LEZ (Minor roads)

The major and minor road sources from the Base Case scenario, A, are
copied across to groups ‘A2: Major roads’ and ‘A2: Minor roads’
respectively.

The next step is to set up an LEZ route type for the Base Case year. For
this fictional example, we shall consider the exclusion of all pre-EURO,
Euro 1/1, Euro 2/11 and Euro 3/Ill vehicles in the Base Case year from a
certain area (see Appendix A for further explanation of the Euro
categories). A new route type is created by selecting Data from the EMIT
menu bar, then Route types, Road and New.... Figure 10.9 shows the New
Route Type screen. In this case the new route type will be created by editing
the ‘NAEI 14 Eng[3] U15’ route type (Copy data from...).

New Route Type

N ame I.i'-.E: LEZ Fioute Type

Copy Data From [nAE| 14 Eng[3] U15 =l

Tear 2015 |

1] 4 Cancel |

Figure 10.9 — Creating a new route type ‘A2: LEZ Route Type’, using data from the ‘NAEI 14

Eng[3] U15’ route type.

The route type data can be edited in a spreadsheet package such as
Microsoft Excel, and data can be copied and pasted between EMIT and the
spreadsheet package using the Copy and Paste buttons on the EMIT route
type screen. For this example the contributions from pre-EURO, Euro 1/1,
Euro 2/11 and Euro 3/Ill vehicles have been removed, and the total
composition made up to 100% by keeping the relative proportions of the
remaining vehicles constant.

The EMIT interface is then closed, and the sources are viewed in the
Mapper. An area is selected within which to apply the LEZ route type. As
in the previous example (Section 10.3.1), the selected major and minor
road sources are moved into new groups, ‘A2: LEZ (Major roads)’ and
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Step 6

‘A2: LEZ (Minor roads)’. The Mapper is then closed and EMIT is
restarted to open the database. The new route type is applied to the two
LEZ groups, using the Modify Group... button on the Groups screen, and
emission totals for this inventory are calculated. The new inventory totals
are given in Table 10.1. Emission totals have been slightly reduced by the
introduction of a LEZ: a reduction of 2% is achieved for NOx and 1% for
PMyo.

Scenario B2

Firstly, another new route type must be defined to represent an LEZ in the
future year 2020. In this future year, the LEZ will be tightened; EURO
4/1V vehicles will now be excluded in addition to the pre-EURO, Euro 1/1,
Euro 2/11 and Euro 3/111 vehicles. This route type is named ‘B2: LEZ route
type’. The roads from Inventory A2 are copied into appropriate groups in a
new inventory named °‘B2: Future Year + LEZ’, as in Step 4 in
Section 10.3.1 above. The ‘NAEI 14 Eng[3] U20’ and ‘B2: LEZ route
type’ route types are applied to the non-LEZ and LEZ groups respectively.
Emission totals are recalculated and are given in Table 10.1.

In the future year, the decrease in emissions due to the implementation of
the LEZ is again 2% for NOx and 1% for PMs.

An alternative LEZ could be created by the exclusion of all heavy
vehicles. A simple approach would be to use the Multiple Source Edit screen,
shown in Figure 10.10, to set the percentage of heavy vehicles within the
LEZ to be zero. Also, users may like to investigate the introduction of an
increased number of hybrid cars — this would involve the creation of a new
route type, as described above.

Multiple Source Edit (B92 sources)
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i AADT
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Foad width
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Fleet component: |Heav_l,l vehicles

b atarcycles

| Light wehicles

Road Surface

B 100 e Be Nie s Nie

F.ewaords

ok,

Cancel

Figure 10.10 — Changing the % of HGVs to be zero in order to represent an LEZ (using the

Multiple Source Edit screen).

In this example a relatively simple approach has been taken to the modelling of an
LEZ. Other factors that could be taken into account include the increased traffic flow
in the non-LEZ area by vehicles that do not meet the required standards and a possible
corresponding decreased flow of traffic inside the LEZ.
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emissions

This section describes how EMIT can be used to calculate and store greenhouse gas (GHG)
emissions to compile a greenhouse gas inventory. Section 11.1 gives a brief introduction to
how GHG emissions are calculated by EMIT. Sections 11.2 and 11.3 give details of how
EMIT can be used to compile a GHG inventory using the ‘bottom-up’ and ‘top-down’
approaches respectively; and an example GHG inventory is compiled in Section 11.4.

11.1 Introduction

The 6 greenhouse gases usually considered in GHG emissions inventories are:

e carbon dioxide (CO>)
e methane (CH4)
e nitrous oxide (N20)
e hydrofluorocarbons (HFC)
e perfluorocarbons (PFC)
e sulphur hexafluoride (SFe)
All of these pollutants can be stored in EMIT.

There are many different sources of greenhouse gas emissions, for example energy
production, industrial processes, agriculture and waste. A comprehensive categorisation of
GHG sources is given in the IPCC Revised 1996 Guidelines for National Greenhouse Gas
Inventories (IPCC, 1996). For the UK, Ricardo-AEA has calculated greenhouse gas emission
totals, and these are reported in the UK Greenhouse Gas Inventory, 1990 to 1999 (Salway et
al., 2001).

The UK Greenhouse Gas Inventory divides emission totals into 7 GHG categories (or
sectors):

e Energy

e Industrial Processes

e Solvent and other product use

e Agriculture

e Land-use change and forestry

e Waste

e Other
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In EMIT, each group must have one of these GHG sectors associated with it. For further
details of how these categories are assigned, please refer to Section 5 of this User Guide.
When GHG totals are displayed in EMIT, they are listed both in terms of groups and GHG
sectors (see Section 11.1.3 below).

Greenhouse gas emissions can be reported as tonnes of each gas emitted per year or, as the
gases have different impacts for global warming (Global Warming Potential, GWP, with CO>
emissions expressed as Carbon), the mass of each non-CO, gas can be converted into the
equivalent tonnes of CO. using the scaling factors listed in Table 11.1. For example, the
scaling factor for methane, CHg, is 21, which means that 1 tonne of CH4 has the same global
warming potential as 21 tonnes of CO». Further details are given in Section 11 of the UK
Greenhouse Gas Inventory, 1990 to 1999 (Salway et al., 2001). In EMIT, emission totals are
given explicitly, as well as in terms of GWP.

Pollutant GWP

CO, 1
CH4 21
N2O 310
HFC 140-11700
PFC 6500-7000
SFe 23900

Table 11.1 — Global Warming Potentials (GWP) of Greenhouse Gases on a 100-year horizon.

In compiling a greenhouse gas inventory it is important to be clear about whether the
emissions are to be attributed to the source of emissions or to the end-user. For instance, a
power station will emit quantities of greenhouse gases. If the emissions due to electricity
generation are attributed to that plant, that is a source of emissions approach, whereas, if the
emissions are attributed to users of electricity, according to the amount of electricity used, that
is an end-user approach. Different approaches will be suitable for different purposes, but it is
important to be aware of which approach is being used.

There are two main approaches adopted for the compilation of a greenhouse gas emissions
inventory. These are:

e a ‘bottom-up’ approach; and
e a ‘top-down’ approach.

These methods are briefly described below, with further details and brief examples using
EMIT given in Sections 11.2 and 11.3. In practice a greenhouse gas inventory may be
compiled using a combination of both methods.

11.1.1 The ‘bottom-up’ approach

In this approach, emissions from individual sources are calculated and summed. This
is the more accurate way of calculating GHG emissions, and in particular the spatial
distribution of emissions, if accurate data and emission factors are known. At its
simplest, emissions from industrial sources, say, may be known from measurements or
from the public register and these emissions can be entered explicitly into EMIT.

Page 188 EMIT User Guide



SECTION 11 - Greenhouse Gas (GHG) emissions

If the emissions are not known explicitly, an emission factor must be used. Then the
emission, E, of pollutant in tonnes/year, is equal to the product of the activity, A (unit

activity)/year and the emission factor, €, in tonnes of pollutant/unit activity i.e.
E = Ae, (11.1)

Examples of this approach are the calculation of GHG emissions from road and rail
sources in EMIT, where the activity is the number of vehicles or number of
locomotive carriages and the emission factors are the stored transport datasets, for
example the ‘EFT v10.1’ datasets, and UKEFD 2001 (for further details of the
transport datasets, please refer to Appendix A). Also, calculation of emissions from
industrial point, line, volume and area, and CandD sources using the non-transport
activity datasets detailed in Appendix C is also a ‘bottom-up’ approach. Examples of
activity data for these sources include the amount of fuel or electricity consumed, and
the amount of product produced.

The ‘bottom-up’ approach to the calculation of GHG emissions requires detailed
source data. The emissions calculated are spatially varying and are usually more
accurate than those obtained using a ‘top-down’ approach.

Use of emission factors to calculate emission rates for transport and explicitly defined
emissions for industrial sources is a ‘bottom-up’ source of emissions approach.
However, for a CandD source the emissions due to electricity consumption correspond
to a ‘bottom-up’ end-user approach.

11.1.2 The ‘top-down’ approach

This is basically a scaling approach. The UK Greenhouse Gas Inventory, 1990 to 1999
(Salway et al., 2001) and the Digest of United Kingdom Energy Statistics (DECC
2012), supply important information on a national or other large scale which can be
used to estimate ‘local’ GHG emissions, E The following algorithm is used

local *

EIocal = EUK SS-I--I-A'A:I.-II.OCElll ! (112)
UK

in which E, are the emissions for the whole of the UK or other large area and

STAT,,., and STAT,, are respectively the local and large-scale ‘statistics’ of some

kind. The UK ‘statistic’ may be obtained from the DECC (DECC 2012) or the
national UK statistics web site (National Statistics). The ‘statistic’ is some value that
may be taken as an indicator of the emission required, for instance population or car
ownership.

This top-down approach is used for the calculation of GHG emissions from sources
about which less is known, for example emissions due to electricity usage or from
landfill sites. It is less accurate than the ‘bottom-up’ approach and depends on the
suitability of the scaling statistic chosen. The spatial resolution of emissions obtained
is limited by the resolution of the statistic used.
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The statistic chosen will determine whether the approach is a source of emissions or
an end-user approach. For instance for landfill, if the statistic is population, the
approach is ‘top-down’ end-user as it assumes that everyone in the country
contributes equally to emissions from landfill. However, if the volume of a landfill site
is used, the approach is a ‘top-down’ source of emissions approach as it attributes the
emissions to the site itself, and people from outside the local area will use the site.

11.1.3Viewing GHG emission inventory totals

Once the GHG emissions have been calculated, the emissions totals can be viewed by
clicking on View Totals on the Inventory screen. Clicking on the Greenhouse Gases tab
displays the Greenhouse gas totals, both in terms of tonnes of each gas emitted per
year or Global Warming Potential (GWP). Figure 11.1 shows the Greenhouse Gases
screen, with totals given in terms of GWP. The units are kilotonnes per year, unless
the inventory has a time period specified, in which case they are kilotonnes for the

period.
B EMIT - Inventory totals for: Base Case: 2000 E
Help

Inventary T Greenhouse Gases T Grid Square

— Total Inventory Greenhouse Gas Emizsions [ktonnes/year]

= Carbon Dioxide &8 Carbon

Group Co2 HFC| METHANE W20 PFLC SFA

Boilers 2000 1.487E+01 0| 1.780E-03[ 2.210E-1 a a
Energy Dome_st_ic: 2000 9.630E+02 1] ] a ] a
Electncity 2000 9.633E+01 0 0 0 0 1]
t ajor Boads 2000 B.230E+02 0| 7.165E-01) 9.216E+00 ] 1}
Industrial process Part 4 2000 8.594E+02 0| 2770E+02| 1.242E+02 0 1]
W azte Landfill 2000 a 0| 4553E+01 1] ] a
TOTAL 2 RBA7E+03 0 3.232E+02| 1.337E+02 ] 0

Close | Copy |

IShow global warming potential: the mass of carbon dioxide with equivalent warming effect over 100 years.

Figure 11.1 — Greenhouse Gas totals in the Inventory totals screen

The emissions are given in terms of totals for each group, with a total emission for
each pollutant in the TOTAL row. In addition, the groups are each categorised into one
of the seven GHG sectors, which is shown in the left hand column.

Note Table 11.1 shows that PFC and HFC have a range of GWP factors. In EMIT, the
factor for PFC is taken to be the midpoint in the available range i.e. 6750, and the
factor for HFC is taken to be the maximum in the range i.e. 11700; in this latter case,
any HFC value presented in terms of GWP is preceded by a less-than sign (<). Users
are therefore advised to treat HFC GWP values calculated in EMIT as screening
figures indicating whether the HFC contribution needs more careful treatment, rather
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than exact values.

As for all inventory totals calculated in EMIT (as described in Section 9), results can

be copied and pasted into other software, such as Microsoft Excel, using the Copy
button.

EMIT User Guide Page 191



SECTION 11 - Greenhouse Gas (GHG) emissions

11.2 Using the ‘bottom—-up’ approach

EMIT can be used to compile GHG emissions inventories using the ‘bottom-up’ approach. In
this section we discuss the some different source types in turn, giving examples of sources of
GHG emissions, and how they can be represented in EMIT using the ‘bottom-up’ approach.

Road sources
The three greenhouse gases emitted by road sources are CO2, methane and N2O.
The calculation performed by EMIT when the user has imported traffic flows and
route types is given in detail in Section A.7 of Appendix A. For example, for a road
with the following features:

— Length =0.179km

— Traffic: 95 motorcycles, 8688 light vehicles, 434 heavy vehicles per day

— Speed = 15km/hr

— Route type = “EFT v6.0 Urban Eng”

— Emission factors: EFT v6.0.1; year=2015; 246g/vehicle/km CO> for rural light
vehicles at 15km/hr; 1231g/vehicle/lkm CO; for rural heavy vehicles at 15km/hr

EMIT performs the following calculation:

E= [(95+8688)><246+434><1231]><0.179x365><% (11.3)

=1.76x10% tonnes of CO- per year

Here we can see that Equation (11.3) fits into the general format of Equation (11.1),
i.e. the calculation performed by EMIT automatically is a ‘bottom-up’ approach. The
spatial variation of the GHG emissions is on a road-by-road basis.

Minor road sources

Minor road sources use the same emission factors as the major road sources, but are
defined using the number of vehicles in terms of vehicle km/year within the area rather
than number of vehicles per day and length of the road link. For a minor road source
defined by the following parameters:

— Traffic in 1km? 50 motorcycles km/year, 4090 light vehicle km/year, 352
heavy vehicle km/year

— Speed = 15km/hr

— Route type = “EFT v6.0 Urban Eng”

— Emission factors: EFT v6.0.1; year=2015; 246g/vehicle/km CO; for rural light
vehicles at 15km/hr; 1231g/vehicle/km CO; for rural heavy vehicles at 15km/hr

EMIT performs the following calculation:
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E =[(50+4090)x 246+352><1231]><% (11.4)

=1.45tonnes of CO> per year

Again we can see that Equation (11.4) fits into the general format of Equation (11.1),
i.e. the calculation performed by EMIT is a ‘bottom-up’ approach, with the spatial
variation being on a km by km basis.

e Rail sources

Two of the rail emission factor datasets contain GHG emission factors for COa,
methane and N.O: UKEFD 2001 and UK Diesel 2001. The calculations for rail
emissions taking into account number of trains, carriages or locomotive cars, train
type, emission factors and length of rail track, are similar to those for major roads,
except that the rail emission factors are not speed dependent.

e Point sources

GHG emissions from point sources may be known explicitly. Alternatively, emissions
can be calculated using available activity data and one of the non-transport datasets
described in Appendix C. Emission factors are given for CO2, PFC, methane and N-O,
although not all pollutants are included in all datasets. For example, emissions from a
boiler may be calculated in the following way:

— Fuel consumption: 5 tonnes of gas oil per year

— Use: a council building

— Emission factors: ‘Gas Oil — Public Service; Misc (t used)’ chosen from the
UKGHG99 Fuels dataset (a factor of 3142 kg of CO. per tonne of gas oil
consumed)

EMIT performs the following calculation:

E =5x3.142 (11.5)
=15.7 tonnes of CO> per year

This is ‘bottom-up’ approach to the compilation of GHG emissions.

e Area, line and volume sources
Area, line and volume source emissions can be calculated in the same way as point
source emissions.

e Commercial and domestic (CandD) sources
CandD source emissions can vary from grid square to grid square. If these emissions

have been calculated directly, then they can be referred to as ‘bottom-up’ sources.

For example, consider domestic energy use. Section 12 describes how CO2 emissions
from domestic energy use can be approximated using a methodology based on the
Government’s Standard Assessment Procedure for Energy Rating of Dwellings (SAP
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2001). The SAP-based EMIT calculation depends on the following information:

— Number of dwellings in an area,

— House type (i.e. detached, semi-detached, terraced and so on),
— Fuel type,

— Level of insulation, and

— Efficiency of the heating system.

Note that all the non-transport emission factor datasets described in Appendix C can
be used for CandD source emissions.
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11.3 Using the ‘top—down’ approach

EMIT can be used to compile GHG emissions inventories using the ‘top-down’ approach.
This approach is suitable if little data are available on the sources and the emissions.

The way this is done is to set up a ‘scaling’ group in EMIT; this has been demonstrated in the
landfill group example given in Section 5.3.4.

In this section we consider some different source types and explain how their greenhouse gas
emissions might be estimated using this ‘top-down’ approach. Examples of the statistics that
may be used in the scaling of the UK emissions are given.

Road sources

Suitable statistics may be population or number of wvehicles registered locally.
However, both statistics may be inaccurate for areas with a lot of through traffic, for
example from major motorways.

Minor road sources

The same statistics that can be used to scale major road emissions can be used to scale
minor road emissions. These statistics may be more appropriate for minor road
emissions than major road emissions, as journeys made on minor roads, such as ‘the
school run’, are likely to be made by people who live locally, and whose cars are
registered locally.

Rail sources

The number of trains starting or arriving at local stations, obtained from the relevant
passenger timetable or freight operating company, could be used to scale UK rail
emissions.

Point sources

The number or capacity of industrial works in an area, categorised into industry type,
could be used to estimate emissions. The area of land in industrial usage might also be
a suitable statistic.

Area and volume sources
The surface area or volume of a landfill site or the capacity of a sewage works could
be used to scale UK emissions.

Commercial and domestic (CandD) sources

Emissions due to the generation of electricity can be scaled by population or the
number of electricity customers. Some energy consumption figures may be available
on a postcode area basis to give some spatial disaggregation of greenhouse gas
emissions.
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11.4 An example Greenhouse Gas Emissions Inventory

As an example, a GHG emissions inventory for the Calderdale area shown in Figure 11.2 will
be created for the year 2000. The groups to be considered are those shown in Figure 11.3.
Users should refer to Section 5 in order to learn more about how to set up an inventory.

Calder Valley

Luddendenfoot
Todmorden

Ryburn Valley

Northowram
& Shelf

Hipperholme
& Lightcliffe
Halifax
Town

Bridge  syjrcoat Brighouse

Elland Rastrick

& Stainland

Figure 11.2 — The Calderdale area showing the different wards

Table 11.2 summarises the groups to be considered within this emissions inventory. In the
following sections, each group is taken in turn, and the source/activity data are described, and
details are given of any manipulations required.

Section 11.4.1 describes the results from this example, and shows how they are presented in
EMIT. This section also discusses alternative ways of presenting results. Section 11.4.2 gives
some ideas of different scenarios that can be investigated using EMIT.
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EMIT Database

Inventory for 2000
A Roads Part A Domestic
sources sources Landfill
Boilers )
Commercial

electricity use

Figure 11.3 — An example GHG emissions inventory for Calderdale showing 6 groups

A roads

The activity data available here are the traffic flows in terms of average daily light and heavy
vehicle counts, average traffic speeds and road widths; no additional fleet composition data
are available. Using these data to calculate emissions is a ‘bottom-up’ approach.

A road traffic emission dataset must be chosen. For further details of all the road traffic
datasets available, please refer to Appendix A. It is always best to use the most up-to-date
emission factors available; in this example, the EURO SCALED 03! dataset has been used.
As no local fleet composition data are available, one of the standard route types will be used —
Calderdale is a fairly rural area, so the route type SCALED 03 Rural 00 is suitable.

A new major roads group should be created; for further details of how to do this, please refer
to Section 5. The activity data can then be imported into EMIT using the EMIT Import
Wizard — please refer to Section 6 for details of how this is done.

Part A sources

Explicit emissions from Part A sources are supplied by the Environment Agency. Additional
source information such as source height, source diameter, exit velocities and temperatures
are also of interest if the data are to be used for local air quality modelling, but default values
can be entered if it is only GHG emissions that are of interest. Entering these explicit
emissions data is a ‘bottom-up’ approach to creating a GHG emissions inventory.

An industrial point source group must be created (as outlined in Section 5), and the emissions
imported into this group using the Import Wizard.

1 EURO SCALED 03 is a redundant dataset no longer contained within the EMIT database.
2 SCALED 03 Rural 00 is a redundant route type no longer contained within the EMIT database.
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Boilers

The available activity data for the boilers in the Calderdale area are fuel consumption values.
These data need to be converted to emission rates using an appropriate dataset. One suitable
dataset is the UKGHG99 Fuels dataset, which gives the emission rates from fuel use for
liquid, solid (including coal) and gaseous fuels from the UK Greenhouse Gas emissions
inventory (Salway et al. 2001). Using these data to calculate emissions is a ‘bottom-up’
approach.

A new industrial point source group must be created and the activity data imported. As for the
groups described above, please refer to Section 5 and Section 6 for further details of how to
do this.

Example
Group Source | Available Emissions Activity Greenhouse
Description | Type Source Data | Calculation” Dataset (if | Gas Sector
applicable)
A Roads Major 'Sl'rgggg ?Iz\é\f[s’ Calculate with EURO Ener
road dra)lta ’ emission factors | SCALED 03 9y
. . Enter emissions Energy_/
Part A sources | Point Emissions data n/a Industrial
manually
Processes
. . Fuel | Calculatewith | UKGHG99
Boilers Point consumption .. Energy
emission factors | Fuels
data
Commercial CandD Number of Calculate with Electricity- Ener
electricity use kWh emission factors | End Use 9y
Landfill Area Population Calc.ulate by n/a Waste
scaling
Domestic CandD Numper of CaI.cuI.ate with SAP 2001 Energy
sources dwellings emission factors

“as defined on the EMIT New Group screen

Table 11.2 — Groups contained within the example Calderdale GHG Emissions Inventory shown in
Figure 11.3

Commercial electricity use

Figure 11.4 shows the annual commercial electricity usage in Calderdale on a 1km? grid.
These data can be imported into EMIT as CandD sources, and the Electricity-End Use
emission factor dataset can be used to convert the electricity consumption values into CO>
emissions. Calculating emissions from electricity in this way is a ‘bottom-up’, end-user
approach.

Such detailed electricity consumption data may not be available. If this is the case, a ‘top-
down’ approach to calculating emissions is an option, using a scaling of the UK emissions
from commercial buildings by, say, local population statistics. This would be similar to the
way in which the landfill emissions are calculated below.
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Figure 11.4 — Annual commercial energy use in Calderdale in MWh on a 1km? grid

Landfill

A ‘top-down’ approach can approximate the emissions from landfill. In this case, population
data are used to scale UK emissions from landfill sites. Comparing to equation (11.2) in
Section 11.1.2, the available data are:

Euk = UK emissions from landfill, 660000 tonnes of methane per year in 2000
STATuk = Total UK population in 2000, approximately 59 million
STATica = Calderdale population data

In this case, population data are known only on a ward-by-ward basis. Therefore, it was
decided to make a gridded area source to represent the population over the whole area. This
was done in a GIS package and the results are shown in Figure 11.5. It is interesting to
compare Figures 11.4 and 11.5 as we see that the high electricity energy use parts of the
region are those that are most densely populated, as expected.
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Figure 11.5 — Population in Calderdale shown on a 0.25km? grid

Section 5 outlines how to set up this landfill source group using population as a scaling
parameter. The population data can then be imported using the EMIT Import Wizard. Note
that when calculating emissions using a scaling, on import, the column containing the scaling
data — in this case population — should be headed ‘STAT’ (as indicated in Table 6.5 and Table
6.6 in Section 6).

Domestic sources

The number of dwellings in each ward is known; also, the type of housing in different areas is
known. Therefore, the CO, emissions can be approximated using the SAP-based emission
factor dataset contained within the EMIT database, SAP 2001.

The way to create a domestic sources group in EMIT using these factors is described in
Section 12.

11.4.1 Results

Figure 11.1 shows the emissions totals for this example displayed in EMIT in terms of
Global Warming Potential (GWP). These data can be displayed in a number of ways.
For example, Figure 11.6 shows 3 pie charts of the total GHG emissions in terms of
GWP created in Microsoft Excel:

(a) All group totals,
(b) Energy sectors as defined in the UK Energy in Brief document (UK ENERGY
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2001), and

(c) GHG sectors as defined in the UK Greenhouse Gas Emissions Inventory
(Salway et al. 2001).

For the ‘base case’ it is often a good idea to view the emission totals in this way as it
shows where the majority of the GHG emissions are coming from. This allows
decision makers to target the correct sectors when considering emission-reduction
scenarios.

By comparing Figure 11.6 (b) to the energy sector pie chart for the UK shown in
Figure 5.2 in Section 5, we see that for Calderdale, industry has a significantly higher
contribution than the UK average. This is expected, as Calderdale is a relatively rural
area with significant industry®. So in this area, considering ways of reducing emissions
from industry are likely to bring down totals more than, say, targeting the emissions
from the services sector, although there will be other relevant considerations such as
cost and ownership.

OPart A

O Domestic

O Major Roads
O Electricity

O Boilers

O Landfill

@ Industry

B Domestic sector

O Transport
@ Services

O Energy
@ Industrial processes

B Waste

Figure 11.6 — Pie charts created in Microsoft Excel showing GHG Emission Inventory totals in terms
of Global Warming Potential: (a) all group totals (b) energy sectors as defined in the UK Energy in
Brief document (UK ENERGY 2001) and (c) GHG sectors as defined in the UK Greenhouse Gas

Emissions Inventory (Salway et al. 2001)

% Note that this inventory has been set up as an example. Not all emissions have been included and some values
have been altered for demonstration purposes.
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11.4.2 Different Scenarios

Once a base case GHG Emissions Inventory has been compiled, a number of different
emission-reduction scenarios may be considered. For example:

e Emissions from traffic can be reduced by restricting certain high-CO>
producing vehicles from some parts of urban areas i.e. introducing a Low
Emission Zone with respect to Carbon emissions. This can be modelled in
EMIT by applying new route types to certain areas, as described in the Traffic
Management chapter of this user guide, Section 10.

e Emissions from industry need to be considered directly. For example, the Part
A source emissions can be viewed in the EMIT Mapper and scaled by CO»
emissions, as shown in Figure 11.7. Here we see that there is one source that
has significantly higher CO2 emissions than any of the other sources. Selecting
this source, it is possible to look at the emissions, and perhaps consider ways of
reducing the emissions by encouraging the use of new technologies.

__,EEMIT Mapper: D:\EMIT\co2\Calderdale\EMIT_databases\Ghg2000. mdb
File Edit Wiew
e oy LW LW}
& af\:\.’“q{»/@/@fzz
s - Y
Open EditDB  Unlochk Add Select  Area Circle Pan  Enlarge  Shrink  Measure “iew all Current
Database Explorer | Map Wiew Selections &|
[F-_] Base Case: 2000 £_Hayz_Chern_1
o @ Beilers 2000
#™ Major Roads 2000
-] Domestic 2000
2] Electricity zo00
Legend
Part s 2000 CO2g0s
s=0 asuE
ssuE c=zm
F=ZA =
S <=5
5a <=EI0
F=EM0 x=giT
A <=a50
e T ]
000 <=L
120 <=0
F=160 <=1500
100 <=16E0
50 <=170
F=IN 21900
10 <=2040
040 <=21800
F=2190 2=250
= _ S=2 £=280
I¥ | visible COptions... I o=
[ | x:an6433.77 [ 143674837 | Scale: 1 em to 16426 m I b

Figure 11.7 — CO2 emissions from Part A sources, scaled by emission

e |t is possible to investigate reduction in emissions from domestic sources by

applying different region types to the dwellings in the area, as described in
Section 12.
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Figure 11.8 — Example GHG scenarios investigated using EMIT

Figure 11.8 shows a bar chart of GHG totals calculated in EMIT, then copied into and
manipulated in Microsoft Excel. Here, the Base Case 2000 results are those compiled
in Section 11.4.1. The All Scenarios 2000 results are from considering the different
emission reduction scenarios described above, specifically:

e A low-CO; zone was created in the central part of the region.

e Emissions from the most polluting Part A source were reduced by 25% due to
improved technologies being applied.

e The domestic emissions were reduced by significantly improving the insulation
and heating efficiency in all housing. In addition, all properties using electricity
for heating were converted to gas.

These measures reduce the CO. emissions by approximately 25% in 2000. For this
scenario, the most significant reduction in emissions is from the improvement in
domestic property energy use.

It is also important to consider the scenario for future years, as some emissions are
predicted to change with time; specifically, in this example:

e Emissions from electricity production decrease slightly.

e Emissions from traffic increase significantly — this is a combination of a slight
reduction in CO2 emissions due to improved vehicle technologies outweighed
by a significant increase in traffic flows (an annual increase of 2.5% has been
assumed).

Comparing the All Scenarios 2010 total with the Base Case 2000 total, we see that
there is a 20% reduction in CO2 emissions.
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SECTION 12 Emissions from domestic
properties

This section describes how EMIT can be used to estimate the CO2 emissions from domestic
properties using a methodology based on the UK Government’s Standard Assessment
Procedure for Energy Rating of Dwellings (SAP 2001). This EMIT feature is of particular use
when compiling Greenhouse Gas (GHG) emissions inventories.

Section 12.1 gives an introduction to the method used to create the emission values. The full
methodology is described in Section 12.2, and maximum and minimum values for the various
house types are given. Section 12.3 explains how to set up a group using the SAP emission
factors held in EMIT. An example of how EMIT can be used to calculate the CO, emissions
from domestic properties in an area is given, and this section also demonstrates how to
investigate the effects of energy-reduction scenarios.

12.1 Introduction

The UK Government’s Standard Assessment Procedure for Energy Rating of Dwellings
(hereafter referred to as SAP) is a relatively complicated methodology used to estimate the
energy efficiency of domestic properties in terms of over 100 different variables. For a
particular dwelling, the SAP calculations combine to give:

e A SAP Rating, which is a number between 1 and 120 that gives an indication of the
energy efficiency of a particular house (1 is not energy efficient, 120 is energy
efficient). Fuel costs are included in the calculation of this rating;

e A Carbon Factor (CF), which is defined as:
CF = CO2/(TFA + 45.0),
where CO:z is the emissions in kg/year, and TFA is the total floor area. The units of CF
are kg of CO2/m?/year; and
e A Carbon Index (CI), which is defined as:
Cl =17.7 - 9.0 log1o (CF)
where the CI ranges from 0 (bad) to 10 (good) and is rounded to 1 decimal place. If

the result of the calculation is less than 0 the rating is quoted as 0; if it is greater than
10, the rating is quoted as 10.

In terms of compiling a GHG emission inventory, it is the CO2 emission value that is of use,
but the other indicators are also of interest. In particular, an increasing number of Local
Authorities are compiling housing stock condition surveys in terms of the SAP values of
properties in their areas. Two important points to be aware of when thinking about SAP
values and COz emission values are:

e SAP rating of a property is dependent on the energy efficiency of a property AND the
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fuel price but NOT on the CO. emission rate of the fuel; and

e The CO2 emission rate of a property is dependent on the energy efficiency of a
property AND the CO, emission rate of the fuel but NOT on the fuel price.

Therefore, a low SAP rating for a property may not be particularly good with respect to CO»
emissions if the emission rate of the fuel used is high. A good example of this is a property
that uses coal for space and water heating. Coal is an inefficient way of heating and has an
‘average’ emission rate (with respect to gas and electricity); this combination leads to quite a
high CO2 emission rate for the property. However, coal is cheap and so the SAP rating would
not necessarily be that high.

The SAP methodology has been simplified so that users can define dwellings in terms of 5
variables; these are summarised in Table 12.1. For each of the variables, a number of
assumptions have been made. Some examples of these assumptions are given below.

(&) House Type

There are 5 house types to choose from (given in Table 12.1). The main differences
between the house types are based on the house dimensions i.e. the detached house is
assumed to be larger than the semi-detached which is assumed to be larger than the
mid terrace and so on. In addition, the larger houses are taken to have a larger hot
water storage volume.

(b) Insulation (walls and roof)

The walls and roof insulation varies between ‘Very Poor’ and ‘Very Good’.
Parameters that have been used to vary the insulation include the U-values of the walls
and roof, and whether or not the property has a sealed or unsealed suspended wooden
floor.

(c) Insulation (doors and windows)

The doors and windows insulation varies between ‘Very Poor’ and ‘Very Good’.
Parameters that have been used to vary the insulation include the percentage of doors
and windows draught-stripped, and whether or not the property has a draught lobby.
Whether or not the windows are single, double or triple glazed was also taken into

account.
Category Ranges:
House Type Detached Semi Mid terrace Ground Bungalow
detached floor flat
Insulation (walls and roof)  [Very poor [Poor Average  |Good Very good

Insulation (doors and \Very poor [Poor Average  |Good Very good

windows)

Space and water heating Gas Electric [Solid fuel |Qil Other

(type)

Space and water heating —loq0, 5005 70% 80% 90% 100%
(efficiency)

Table 12.1 — Summary of variable ranges used to define dwelling properties in EMIT.
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(d) Space and water heating (type)

It is assumed that the fuel used for space heating is the same as that used for water
heating. There are 5 heating types considered (given in Table 12.1). Many of the
variables in the SAP calculation are co-dependent on the type of fuel used for the
heating and the heating efficiency. These are mentioned in section (e) below.
Parameters that are independent of the heating efficiency, but dependent on the space
and water heating type include the fuel costs and the CO> emission factors.

Here, the ‘Other’ parameters have been chosen to be approximately average.

(e) Space and water heating (efficiency)

The space and water heating efficiency varies between 50% and 100%. As mentioned
above, the efficiency of the heating system is dependent on the fuel type. For example,
the efficiency of a gas water heater varies between 55% and 85%, whereas for an
electric heater, the efficiency varies between 85% and 100%. Other variables that are
dependent on the heating efficiency but independent of the fuel type include the hot
water storage loss factor and the primary circuit loss.

These five variables can be divided into two categories: the ‘house/fuel type’ category ((a)
and (d)) and the ‘insulation/efficiency’ category ((b), (c) and (e)). It is usually the variables
included in the insulation/efficiency category that would be changed in order to investigate a
reduction in housing energy use, although changing to a more efficient/less polluting fuel may
be an option to consider.

There are also a number of other inputs into the SAP calculation that are assumed to be the
same for all dwellings. For example, all properties are assumed to have one flue, and two fans
or passive vents; also it is assumed that all properties are of masonry construction.

Non-heating energy use
According to the DTI’s Energy Use Indicators document (ENERGY 2001), in the year 2000

“82% of the energy used in households is for space or water heating”.

This means that approximately 18% of the energy use in households is not for space and
water heating. This additional energy is used for cooking, lighting and other household
appliances. In most cases, when compiling a GHG emissions inventory, total household
energy use is of interest. Therefore, an approximation has been made as to the amount of non-
heating energy that is used for each house type, and this value can be included in the EMIT
CO- emission calculations if required.

Note that:

e All non-heating energy use is assumed to be electrical. This gives a conservative
estimate with respect to the CO. emission rate because the emission rate for electricity
in terms of kg of CO. per GJ of energy is larger than all other forms of delivered
energy. Obviously, a number of houses use gas for cooking, but the percentage of
energy use from cooking is approximately 6% (less than one third of the total non-
heating energy use); and

e The non-heating energy use is independent of three out of the 5 variables (a) to (e)
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listed above; that is, the non-heating energy use is independent of the quality of the
insulation, or the heating efficiency.

Further details of the way in which the non-heating energy use contribution to the emission
rate is calculated are given in Section 12.2 below.

Source of emissions and end-user approaches

When compiling any emissions inventory, for each set of sources, it is important to be aware
of whether a source of emissions approach or an end-user approach is being applied. For
example, this becomes an issue when electricity generation and consumption are being
considered. Figure 12.1 gives an example bar chart showing energy usage in an area where
some properties use gas for space and water heating, some use electricity and some use oil.
The white sections of the bars show the energy usage for space and water heating, and the
additional non-heating energy usage is shown in grey (this latter contribution is approximately
18% of the total in each case, as discussed in the previous section).

90
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-3
3

a
S

B non-heating fuel use
O space and water heating

IS
S

percentage of total fuel usage

N
S

10

gas electric oil

Space and water heating fuel type

Figure 12.1 — Example bar chart showing energy usage in an area where some properties use gas for
space and water heating, some use electricity and some use oil (white section of bars), with the
additional non-heating energy usage shown in grey; contributions with thick black outlines indicate
electrical energy.

In Figure 12.1, contributions shown with thick black outlines indicate electrical energy usage.
If an end-user approach is being applied, this electrical usage must be taken into account
when calculating the emissions from domestic dwellings. If a source of emissions approach is
being used, the emissions from the power station providing the electricity have already been
included in the inventory, so in order to avoid double counting emissions, the electrical
energy usage emissions should not be included.

Page 208 EMIT User Guide



SECTION 12 - Emissions from domestic properties

12.2 Methodology

As can be seen from Table 12.1, there are a number of different combinations of variables
used to define the housing characteristics; in fact, there are 5 x 5 x 5 x 5 x 6 = 3750 different
combinations. For each combination, the CO, emission rate has been calculated for a single
dwelling, and this value is held in the EMIT database. In addition, for reference, the
associated SAP and Carbon Indices are included in the EMIT database, and displayed in the
EMIT interface for each SAP source. The total CO, emission rate is then calculated by
multiplying the number of dwellings in an area by the CO, emission factor for the chosen

property type.

A full list of all the SAP Ratings, Carbon Indices and CO2 emission factors in the form of a
Microsoft Excel spreadsheet, SAP 2001.xls, has been supplied in the EMIT installation
directory, in the subdirectory Data\ActivityDatasets.

Table 12.2 summarises the range of SAP Ratings, Carbon Factors, Carbon Indices and the
CO, emission factors with and without the non-heating energy use for all combinations of
house/fuel type. The minimum, maximum and average values are given in this table.

Table 12.3 gives the same information as Table 12.2 only averaged over fuel types whilst
Table 12.4 gives the same data averaged over house types. Note that in Tables 12.3 and 12.4
the ‘average’ values are not applicable to an average or typical house. This is because they
assume an equal contribution from all fuel types / house types respectively, which is not the
case in practice. However, these averaged values do show the trends in the data and are
therefore of interest. For example:

e Table 12.3 shows that the SAP Ratings, Carbon Factor and Carbon Indices do not
vary a great deal for the different house types — this is expected as these values are
supposed to be “independent of dwelling size for a given built form” (please refer page
10 of SAP 2001).

e Table 12.3 shows that the CO. emission factor ranges vary significantly with house
type as expected, with the average emissions varying as follows:

Ground floor flat < Mid terrace < Bungalow < Semi detached < Detached

with the order between the bungalow and the semi detached houses probably being
due to the relative sizes chosen.
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Emission Factor (non- | Emission Factor (hon-

SAP Ratings Carbon Factor Carbon Index heating energy use not| heating energy use
House Type | Fuel Type included) included)

Min | Max |Average| Min | Max [Average Min cllMax ¢l Average| Min | Max |Average| Min | Max |Average

SAP | SAP SAP CF CF CF Cl CO2 | COy CO; CO; | CO; CO>

Detached Gas 22 120 69 6.6 75.8 28.6 0.8 10.0 5.2 1228 | 14019 | 5295 3184 | 15975 7251

Detached Electricity 9 110 53 10.4 | 102.3 43.2 0.0 8.5 3.5 1925 | 18931 | 7995 3398 | 20403 [ 9467

Detached Solid fuel 1 120 54 11.2 | 174.8 58.3 0.0 8.3 2.7 2064 | 32331 | 10780 | 4755 | 35022 | 13471

Detached Oil 29 120 70 8.8 78.4 35.4 0.7 9.2 4.2 1628 | 14506 | 6546 3455 | 16333 [ 8373

Detached Other 1 120 56 54 ] 194.9 41.0 0.0 10.0 4.6 996 | 36064 | 7582 3305 | 38372 [ 9891

Semi detached Gas 22 115 66 7.3 75.6 29.6 0.8 10.0 5.0 1052 | 10964 | 4291 2660 | 12572 [ 5899

Semi detached Electricity 8 106 50 11.1 | 102.8 44.5 0.0 8.3 3.4 1606 | 14913 | 6446 2813 | 16119 | 7652

Semi detached Solid fuel 1 120 53 11.9 | 1729 59.6 0.0 8.0 2.6 1725 | 25064 | 8641 3927 | 27267 | 10843

Semi detached Oil 29 120 70 9.4 78.4 36.4 0.7 8.9 4.1 1367 | 11366 | 5275 2864 | 12863 | 6772
Semi detached Other 1 120 54 5.8 [ 1924 41.9 0.0 10.0 4.5 846 | 27905 | 6070 2736 | 29794 | 7960
Mid terrace Gas 23 112 66 7.6 73.4 29.5 0.9 9.8 5.0 954 [ 9169 3681 2354 [ 10569 [ 5081

Mid terrace Electricity 8 103 49 114 | 99.8 44.0 0.0 8.2 3.4 1429 | 12470 | 5499 2475 | 13515 | 6545

Mid terrace Solid fuel 1 120 54 12.3 | 167.5 58.9 0.0 7.9 2.5 1536 | 20938 | 7368 3445 | 22847 ( 9278

Mid terrace Oil 31 120 70 9.8 75.9 36.0 0.8 8.8 4.1 1223 | 9484 4506 2523 [ 10784 [ 5806
Mid terrace Other 1 118 54 6.1 | 186.8 41.4 0.0 10.0 44 763 | 23351 [ 5177 2402 [ 24990 6817
Ground floor flat Gas 34 107 69 7.9 56.3 25.6 1.9 9.6 54 676 | 4785 2176 1498 | 5607 2999

Ground floor flat | Electricity | 21 110 57 109 | 73.9 36.5 0.9 8.4 4.0 925 | 6283 3100 1525 | 6883 3700

Ground floor flat | Solid fuel 18 120 65 11.7 | 109.3 46.0 0.0 8.1 3.2 994 [ 9288 3909 2056 [ 10350 [ 4971

Ground floor flat Oil 43 120 80 9.4 59.9 30.5 1.7 8.9 4.6 799 | 5092 2595 1552 | 5845 3348
Ground floor flat Other 1 116 61 6.2 | 109.6 31.2 0.0 10.0 5.1 526 [ 9317 2654 1436 | 10227 | 3563
Bungalow Gas 14 112 61 7.5 90.4 33.8 0.1 9.8 4.6 862 [ 10393 | 3893 2274 [ 11805 5305
Bungalow Electricity 1 109 46 11.0 | 128.6 51.4 0.0 8.3 3.0 1263 | 14783 | 5916 2320 [ 15841 6973
Bungalow Solid fuel 1 120 50 11.8 | 2124 68.6 0.0 8.1 2.3 1356 | 24426 | 7893 3289 | 26359 [ 9826
Bungalow Oil 21 120 66 9.4 93.6 415 0.0 9.0 3.7 1079 | 10769 | 4773 2391 [ 12081 [ 6085
Bungalow Other 1 119 50 6.0 | 243.0 48.6 0.0 10.0 4.2 685 | 27947 [ 5585 2341 [ 29603 | 7241

Table 12.2 — SAP, Carbon Factor (kg of CO2/m?/year), Carbon Index and CO2 emission factor (kg of CO2 per year) ranges and average values.
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Emission Factor (non-

Emission Factor (non-

SAP Ratings Carbon Factor Carbon Index heating energy use not heating energy use
House Type included) included)
o | dax VS99l win oF | Max CF [AYS29€ Min €1 | Max ¢t [AYS29%|Min cojmax cO, AVEE9€|Min cogMax coy M Er9®

Detached 12 118 60 8.5 125.2 41.3 0.3 9.2 4.0 1568 23170 7640 3619 25221 9691
Semi detached 12 116 59 9.1 124.4 424 0.3 9.0 3.9 1319 18042 6144 3000 19723 7825
Mid terrace 13 115 58 9.4 120.7 42.0 0.3 8.9 3.9 1181 15082 5246 2640 16541 6705
Ground floor flat 23 114 66 9.2 81.8 34.0 0.9 9.0 4.5 784 6953 2887 1613 7782 3716
Bungalow 8 116 55 9.1 153.6 48.8 0.0 9.0 3.5 1049 17664 5612 2523 19138 7086

Table 12.3 — SAP, Carbon Factor (kg of CO2/m?/year), Carbon Index and CO- emission factor (kg of CO: per year) ranges and values averaged over fuel

types.
Emission Factor (non- Emission Factor (non-
SAP Ratings Carbon Factor Carbon Index heating energy use not heating energy use
Fuel Type included) included)
g"/irF‘, oo [Ae189€) Min CF [Max CF [*VE1299) Min i [ Max c1 [*V6LA9€|Min cOz|Max cO A"Ceroazge Min CO,[Max CO, A"ggazge

Gas 23 113 66 7.4 74.3 29.4 0.9 9.8 5.0 954 9866 3867 2394 11306 5307
Electricity 9 108 51 11.0 101.5 43.9 0.2 8.3 3.4 1430 13476 5791 2506 14552 6867
Solid fuel 4 120 55 11.8 167.4 58.3 0.0 8.1 2.7 1535 22409 7718 3494 24369 9678
Oil 30 120 71 9.4 77.2 36.0 0.8 9.0 4.1 1219 10243 4739 2557 11581 6077
Other 1 119 55 5.9 185.4 40.8 0.0 10.0 4.6 763 24916 5414 2444 26597 7094

Table 12.4 — SAP, Carbon Factor (kg of CO2/m?/year), Carbon Index and CO2 emission factor (kg of CO2 per year) ranges and values averaged over house

types.
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e Following on from the previous point, it is interesting to note that the relative volumes
of the houses are as follows:

— detached: 350 m?
— semi detached: 250 m?
—  mid terrace: 200 m?
— ground floor flat: 100 m?
—  bungalow: 175 m3

This demonstrates the effect of building type on CO, emissions — the mid terrace
house has a bigger volume than the bungalow, but has lower average emissions.

e The fuel dependent averages given in Table 12.4 vary much more than the house
dependent values given in Table 12.3.

e The average SAP ratings which include a cost element as well as an energy efficiency
element are ordered as follows:

BEST oil > gas > other = solid fuel > electricity WORST
The following points explain the overall pattern here:

— Oilisrelatively cheap and is an efficient way of heating;

— Gas is also relatively cheap but has quite a large standing charge and although
gas heating can be efficient, it can also be relatively inefficient (compared to
oil);

— Solid fuel is very inefficient, but is cheap; and

— Electricity is efficient but very expensive relative to the other fuels, especially
on peak.

e The average CO, emissions take a different order, because the CO, emissions are
based only on the energy use and emission factors, and not on fuel price, as discussed
in Section 12.1 above. Excluding non-heating sources, the CO, emissions take the
following order:

BEST gas < oil < other < electricity < solid fuel WORST
and including non-heating sources:

BEST gas < oil < electricity < other < solid fuel WORST
The following points explain the overall pattern here:

— Gas a low emission factor (54 kg CO2/GJ) and is also relatively efficient;

— Qil, despite being more efficient than gas, has an almost 40% higher emission
factor (75 kg CO2/GJ);

— Electricity, although also quite efficient, has a 113% higher emission rate than
gas; and

— Coal (on which the solid fuel calculations were based) has a moderate emission
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rate (81 kg CO./GJ) but is very inefficient.

Non-heating energy use

As discussed in the Introduction, EMIT allows emissions from non-heating sources to be
included in the total CO, emission rate, if required. The methodology used to calculate these
values is discussed in this section.

The SAP calculations only predict CO2 emissions due to space and water heating, and the
remaining household energy use is unrelated to three of the five variables ((a) to (e))
described in the Introduction. That is, the non-heating energy use is unrelated to the quality of
the insulation, (b) and (c), or the heating efficiency, (e).

A space and water heating energy use value, En, has been evaluated for each of the 25
combinations of house type / fuel types listed in Table 12.2. Assuming that 82% of household
energy use is for this heating, the non-heating energy use value can then be calculated by:

18 X Ex / 82 GJ per year.

This energy requirement is assumed to be supplied by electricity. This gives a conservative
estimate with respect to the CO> emission rate because the emission rate for electricity in
terms of kg of CO2 per GJ of energy is larger than all other forms of delivered energy.
Therefore, the appropriate emission factor (from Table 15 of SAP 2001) is 115 kg of CO per
GJ. So the additional CO> contribution from non-heating household energy use is:

18 x 115 x En / 82 kg of CO; per year.

When defining the Region Type, users can decide whether or not they want to include the CO>
emissions due to non-heating energy sources in their calculations (for further details, please
refer to Section 12.3.2 below).
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12.3 Setting up a domestic dwellings group in EMIT

This section describes how to set up a domestic dwellings group in EMIT and import the
activity data (i.e. the number of dwellings in an area) into a database. The concept of a Region
Type is also introduced.

12.3.1 Creating a group using the SAP based CO2 emission factors

First, it is necessary to create a group that will use the SAP emission factors described
in Sections 12.1 and 12.2 above. This is done in the usual way (as outlined in Section
5). Figure 12.2 shows the EMIT New Group screen. SAP groups can be set up as either
CandD or area sources.

The option Calculate with emission factors should be chosen, and the SAP 2001 dataset
selected from the drop down list of Emission Factors. The GHG sector for these factors
is Energy, and the associated year is 2001.

EMIT Hew Group

IE roup IDomeslic 2000

IS ource Type I CAMDD j

Emissions

£ Enber emissions manually

" Calculate with emizsions factors

€ Calculate by scaling Scaling Parameters. |
IE reenhouse Gas Sector I Energy j
IE mission Factors ISAP 2001 j
[rear [ 2001 =
OK I Cancel |

Figure 12.2 — EMIT New Group screen showing a CandD group being created using the SAP
2001 emission factor dataset.

12.3.2 Creating a Region Type for your area

A Region Type is created to represent the average house in an area, in the same way that
a Route Type is created to represent the average traffic composition on a major road (for
further details of route types, please refer to Appendix A). Choosing Region Type from
the Data menu activates the Region Type screen shown in Figure 12.3.

In order to create a new Region Type, click on the New Region Type... button in the top
right hand corner of the screen. This activates the New region type screen shown in
Figure 12.4 where a name for the new region type should be entered.
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|R egion Type Mew Region Type... |
|Emission Factors |SAF' 2001
Delete Region Type... |

—Houzsing Detailz

Dweling type IMid terace j Rename Region Type... |

Insulation [walls and roof] IAverage j

Insulation [doore and windows] IAverage j

Space and water heating IGas j

Heating efficiency Imz j

Mon-heating energy use INDt included j

- Calculated P.
SAP Fating |85

Carbon Indesx |4_9

CO2 per dwelling [tonnes vear] |3_3

Close ancel Apply
| | |

IS elect region type o view or edit

Figure 12.3 — Default Region Type screen in EMIT (from the Region Type option on the Data
menu).

B New region type

Enter the name for the new region type, which will be
based on Default region

Calderdale housing

0K I Cancel |

Figure 12.4 — After clicking on the New Region Type... button on the EMIT Region Type screen,
a name for the new Region Type is entered in the New region type screen.

Clicking on OK generates a new Region Type (as shown in Figure 12.4). The
parameters for this Region Type must then be chosen using the drop down lists given in
the Housing Details section of the EMIT Region Type screen shown in Figure 12.5.
These five options allow the user to define a Region Type using the variables given in
Table 12.1. The associated SAP Rating, Carbon Index and CO2 emission factor per
dwelling (in tonnes per year) are displayed in the Calculated Parameters section of the
screen. When one of the first five parameters is changed, the SAP Rating, Carbon
Index and COz emission factor change accordingly.

The last variable in the Housing Details section, Non-heating energy use, only has two
options available: ‘Included’ or ‘Not included’. If the ‘Included’ option is chosen then
the estimated emissions due to non-heating energy use are included in the CO
emission rate (as described in Sections 12.1 and 12.2). Conversely, if the ‘Not
Included’ option is chosen, these emissions are not included.
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Note:

e  Whether or not the non-heating energy use is included does not alter the SAP
rating or the Carbon Index of the property; it is only the CO2 emission value
that is dependent on this parameter.

e If an end-user approach is being used, then it is likely that the ‘Included’
option should be used; conversely, if a source of emissions approach is being
used i.e. the emissions from electricity generation have been included
elsewhere in the inventory, the ‘Not included’ option should be chosen.

Clicking on the Apply button saves the Region Type. The Delete Region Type... button can
be used to delete any unwanted region types and the Rename Region Type... button can
be used to rename the Region Type as required.

IR egion Type Calderdale housing New Region Type... |
IEmission Factors ISAF’ 2001
Delete Region Type... |
— Housing Details
Diweling type ISemi detached j Rename Region Type. .. |
Insulation [walls and roof] IF'oor j
Insulation [doors and windows] Ipom j
Space and water heating IEIectlic j
Heating efficiency IBUX j
Mon-heating energy use INot included j
-~ Calculated Parameters
S&P Rating |25
Carbon Index |1 2
CO02 per dweling (bonnesvear) Ia_a
Close I Eancel | Apply |
IS elect region type bo view or edit

Figure 12.5 — Creating a new Region Type in EMIT.

12.3.3Importing dwelling data into the SAP group

Usually, the available dwelling data are in the form of postcode districts, or wards. If
these regions are all convex polygons, the data can be imported directly in CandD or
area sources in EMIT. In most situations this will not be true, and it will be necessary
to divide the area of interest into rectangular grid cells, with a number of dwellings
assigned to each grid cell.

Consider as an example the Calderdale area, as discussed in Section 11 of this User
Guide. Figure 12.6 shows a map of the Calderdale region, with the 18 different wards
marked, and the region divided into 1km? grid cells. The shading on this map
represents the dwelling density: a darker colour, for example in the area to the East
around Halifax Town, is densely populated, whereas the region to the northwest is
relatively sparsely populated and has significantly less dwellings per km?.

These dwelling data can be imported into EMIT using the EMIT Import Wizard (for
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further details, please refer to Section 6, and in particular, Table 6.6). In this example,
the data are to be imported into a CandD source group, so the following column
headings are required:

e CDNAME - source name column

e NUMDWELL - dwelling data column
and the following column headings are optional:

e NOTES - appropriate notes, for example, the data source

e KEYWORDS - appropriate keywords, for example, any additional data such
as the area type

In addition, if the data are in CSV file format, the coordinates of the source are

required.
V| \ No of dwellings
~—] [ ]0-43
[ ]43-106
[ ]106-177
g \ = 177- 387
( 7 I 387 - 495
[ 495 - 584
] ( I 554 - 1308
) | VTN B 1308 - 1880
Y L~
P
] —
7 N ST
] ]
{ ) /4 A
E2 P O
) Yl / /
NN/ ( /
L \\ /'lv/
YA AATAN N2
T~ - § N
N il
‘ {/ [/ d Halifax Town
\3 // o _
J/ 2__0 2 4 Kilometers
\[/

Figure 12.6 — Map of Calderdale showing the different wards and the average number of
dwellings in each 1km? grid square.

During the import process, it is necessary to assign a Region Type to all the sources that
are being imported. This may either be a user-defined Region Type (as explained in
Section 12.3.2 above), or else, the default region type. If all sources are imported with
the default region type, further manipulations of the data are required within EMIT to
assign appropriate region types to the different sources. Examples of such
manipulations are described in Section 12.3.5 below.
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W EMIT Import Wizard =[]

Region Type [
Select the region type for your sources £

Group; Domestic 2000

Emizsion factors:  SAP 2001

Region type —

ol
Cefault region

= Back Mext = Cancel

Figure 12.7 — Selecting the Region Type in the EMIT Import Wizard

12.3.4 Calculating the emissions

Once the source data have been imported, the sources can be viewed in the EMIT
CandD source screen as shown in Figure 12.8. Here, the housing-related data are
displayed on the Housing tab, with the Region Type and the Number of dwellings given as
editable fields. In addition, the SAP Rating, Carbon Index and CO. emission factor per
dwelling (in tonnes per year) appropriate for the chosen Region Type are displayed.

¥ EMIT - Commercial and Domestic. Source: #390000_425000, Year: 2001

j Yiew region type. |

Data Help
Isoume Name IHBSDDDD_QEDDD Housingl EmissionsT Wertices ] Mates ] Ke_l,lwords]
[vear f20m =
IEIDUD IDomestic 2000 ﬂ IHEQiDﬂ Type IEaIdeldaIe haouszing
INumher of dwellings I‘I??.S
Calculated Par.

IHeight m ID SAF Rating |25
IArea [km?) |1 0 Carbon Index |1 2
Depth [m an
I pth (m) I CO02 per dweling [tonnes/year) Ig_g
Hef Number Enter reference num

Cloze | Fancel | Apply |

IEnler name of source up to 20 chars

Figure 12.8 — EMIT CandD source screen showing a domestic dwelling source created using

the SAP 2001 emission factors.

As for other source types, the total emissions from the group can be calculated by
clicking on the Calculate button on the EMIT Inventory screen. The emission totals can

then be viewed by clicking on the View Totals button.
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12.3.5 Further manipulations

Once the base case dwelling data have been imported, it is possible to manipulate the
data further in EMIT, for example:

e More accurate region types can be applied to some areas in order to improve
the accuracy of the emissions totals calculated; and

e Energy-reduction (and consequently emission-reduction) scenarios can be
investigated.

The way in which these manipulations can be performed is described below.

Applying different region types to different areas

In one area, there may be a number of different housing types. Taking the Calderdale
example, we have noted previously that the area to the East is more densely populated
than that to the northwest. It would therefore seem likely that the housing types would
be different. That is, in the built-up areas, the houses are more likely to be terraced, or
perhaps blocks of flats, whereas in the rural areas, houses are more likely to be
detached or bungalows. Also, the fuel type may be different; for example, in rural
areas, solid fuel or oil may be used for heating, whereas in the town, people are more
likely to use gas or electricity.

Region type
[ ] Suburbia
[ Rural
N I - [ ] BuiltUp
=g
¢
2 s, g
4% X
)‘7 [4 @
,, RS
Al | BB % ]
V. ARNEa ARz
g v
2 0 2 4 Kilometers
e ————

Figure 12.9 — Different region types in Calderdale, with the diagonally stripped polygon data
indicating the built up areas.

In EMIT, different region types can be set up to represent these different housing areas
(as described in Section 12.3.2 above). Figure 12.9 shows the Calderdale area in terms
of region types. The grid cells overlapping the built up area, shown in diagonal stripes,
have been taken to be ‘Built Up’ (white grid cells), the areas surrounding the built up
areas are ‘Suburbia’ (light grey grid cells) and the remaining parts are ‘Rural’ (dark
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grey grid cells).

In order to apply different region types to some areas it is necessary to make use of the
Keywords column in the ESRI .shp, Mapinfo .MIF or text file prior to import. In the
above example, all ‘Built Up’ grid cells had the words ‘Built Up’ entered in as a
keyword; similarly for the ‘Rural’ and ‘Suburbia’ grid cells.

After the dwellings data has been imported, the sources need to be filtered in the
EMIT Group screen in order to select the different grid cells to which different region
types need to be applied. The method is as follows:

e Set up appropriate region types for the different areas of interest;

e Gotothe EMIT Group screen that lists all the SAP sources;

e Click on the Filter... button to display the Filter for text fragment screen shown in

Figure 12.10;
= Filter by source name
& Filter by keywaord Cancel |
|SLIBLIF|BI;31

Figure 12.10 — Filter for text fragment screen being used to select all the ‘Suburbia’
grid cells.

e Click on the Select All button to select all the filtered sources;

e Click on the Edit button to display the Multiple Source Edit screen shown in
Figure 12.11, and select the appropriate Region Type from the drop down list.

Multiple 5ource Edit [79 sources]

i~ Drata Field .
i Select a field to change and enter the

+ Region type new value

i Depth [metres)

™ Keywords Mew field value: | Calderdale housing j
Calderdale housing
D efault region
Fiural housing
:Suburban houzing
Urban houging

Ok, I Cancel |
Figure 12.11 — Choosing the ‘Suburban housing’ Region Type in the Multiple Source
Edit screen.

e Apply remaining region types to the other areas in the same way; and then

e Recalculate totals.

Energy / Emission reduction scenarios

Using EMIT, it is possible to consider ways of reducing domestic property energy use,
and estimate any corresponding reduction in CO2 emissions. This is simply done by
creating new region types, and applying them to the sources of interest.
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For example, a Council may consider giving out grants to people living within a
particular postcode district where housing conditions are particularly poor. These
grants would be used to improve, perhaps, all roofs of the properties within that area.
For this scenario, a new region type would be created to represent this improved
housing type — for example, increasing the ‘Insulation (walls and roof)’ from ‘Very
Poor’ to ‘Good’. This new Region Type can be applied to all the houses within the
chosen area. Recalculating the emissions total for this scenario would show the
reduction in CO2 emissions.

Another scenario of interest may be to consider the decrease in emissions by changing
the fuel used for heating from electricity to gas. A number of households are said to
experience ‘fuel poverty’; that is, households that “need to spend more than 10% of
[their] income on fuel in order to maintain a satisfactory heating regime” (ENERGY
2001). This may be due to the fact that these houses use electricity for heating, which
is expensive, and if the heating systems are old, they are likely to be inefficient, which
means that a significant proportion of on-peak electricity may have to be used. If these
households were fitted with new gas boilers, heating bills and CO2 emissions would be
significantly reduced. This scenario can also be investigated in EMIT by introducing
new region types.
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APPENDIX A Data for road, rail and
shipping sources

A.1 Introduction

One important family of sources is that due to road and rail traffic, i.e. EMIT major road,
minor road and rail sources (refer to Section 3 for details of source type descriptions). In
general, the emission rates for these source types cannot be measured directly, and instead
must be estimated from the characteristics of the traffic on the road or trains on a railway line
using standard emission factors datasets. Alternatively, emissions can be calculated from the
quantity of fuel used by the wvehicle; this method is used, for instance, to calculate the
emissions from shipping sources.

This introductory section gives some background on road, rail and shipping emission factors,
and the associated activity data that are required to calculate emission rates using these
factors. Details of the pollutants for which emission factors are available are also given, in
addition to the range of speeds and years.

Emission factors are regularly updated as new data are collated. Consequently, it is important
to be aware that the emissions factors held in EMIT are intended to be accurate at the time at
which they were collated but subsequent updates will not be included until the next release of
the software. Some datasets are regularly updated and so the data given in EMIT may become
out-of-date relatively quickly; this is unavoidable. If users are concerned that this is an issue,
they should refer to the source of the emission factors (references given in Section 13).

Within the road traffic emission factor datasets, there is some uncertainty regarding the
emissions from a small number of pollutants, for a small number of vehicle sub-categories.
As a consequence, EMIT has been developed to allow the emission factors to be edited.
Further details are given Sections 4.3.2 and 4.3.3.

Road vehicle exhaust emissions are described in Section A.2, with other emissions generated
from road traffic discussed in Section A.3 (non-exhaust particulate emissions) and Section
A.4 (cold start and evaporative emissions). Railway traffic emissions are discussed in Section
A.5 and details of shipping emissions are given in Section A.6. Section A.7 gives details of
the associated fleet composition data that are required to estimate road and rail traffic
emission rates. The actual method of calculation of the road and rail traffic emission rates is
detailed in Section A.8.

Traffic emission factors

Emission factors are concerned with characterising the rate at which a vehicle emits (or
generates) pollution while its engine is running. Such data can be obtained by carrying out
laboratory or field tests using a range of engines and under a variety of conditions. These
emission rates depend on many parameters, including

e engine size,

o fuel type (petrol, diesel; sulphur content),
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e Speed,

e engine technology (legislative standard when engine was manufactured, use of
catalytic converters or particle traps),

e acceleration,

e age of engine and standard of maintenance,

e |oad weight,

e gradient,

e recent history of activity (cold starts, hot soaks),

e level of brake and tyre activity, and

e road conditions, which affect particle re-suspension.

The above list is specifically aimed at road traffic, but the same categories would broadly
apply to rail and shipping traffic as well. The moving vehicle emission factor datasets
described in Section A.2 and Section A.5 have a dependence on many of these parameters, in
particular the first four.

The majority of moving vehicle emission factor datasets included in EMIT are sets of
numbers giving the emission rates for a set of pollutants for a set of vehicle sub-categories in
units of g/lkm/vehicle. These vehicle sub-categories are not normally the same as those used to
describe the traffic composition from traffic count data or output from traffic models: the
latter are too coarse to allow the emission factors to give a good estimate of the emission rate,
since a number of different engine/vehicle types with different emission characteristics may
be lumped together in one fleet component, for example, light vehicles. Vehicle emissions
from idling road traffic have been estimated from the moving vehicle exhaust emissions and
are included in EMIT as a separate dataset; details are given in Section A.2.9.

The moving vehicle emission rates depend on the vehicle speed and, in some cases, the year
and/or drive cycle (i.e. urban, rural or motorway). Note that the year dependence may account
for a number of variables, for example, changes in vehicle design, and the fleet composition.

Some emission factor datasets depend solely on the amount of fuel used by the different types
of vehicles. These datasets have a coarser categorisation than the aforementioned datasets, but
they have their particular uses, for instance when calculating emissions from a managed fleet
of vehicles. These factors may also be categorised by year and/or drive cycle, but are
independent of speed.

Sets of emission factors are produced by organisations with specialised knowledge of
emissions analysis, i.e. it is not necessary for the user to calculate them. Several sets of
emission factors are built into EMIT — for road, rail and shipping sources. With the exception
of the two detailed road traffic emissions datasets, these data are not editable.

Traffic source data
The source-specific data are as follows.

I Annual Average Daily Traffic count (AADT) — the sum of the number of
vehicles/day for each fleet component. This might be obtained by actual observation
of the road in question or from a traffic model.
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ii.  Fleet components — the breakdown of the total traffic (AADT) into a number of
categories or fleet components, e.g. heavy vehicles, light vehicles and motorcycles,
that might be obtained from traffic count data or output from a traffic model. The
number of fleet components is usually relatively small, reflecting the restrictions
inherent in carrying out traffic counts — it is not currently practicable to divide
observations of traffic into a large number of categories. EMIT supports 3 or 11 fleet
components for road traffic and 2, 4 or 14 fleet components for rail. The total number
of vehicles per day for each fleet component together adds up to the Annual Average
Daily Traffic flow (AADT).

iii. Length of road — this is also needed because the emission factors are defined per
unit length of road. It is derived from topographical data associated with the road.

iv. Drive cycle — the most recent emission factor datasets include ‘urban’, ‘rural’ and
‘motorway’ categorisations, as driving behaviour in the different environments leads
to differing rates of engine deterioration, which affects emissions.

v.  Other factors — there are other traffic source data such as road gradients, which are
not taken into account in EMIT, but would affect emissions if full datasets were
available.

Other traffic-related data are:

vi. Quantity of fuel used — this can be used to estimate emissions in the absence of
traffic count data.

vii. Number of trips — used when calculating cold start and hot soak emissions.

viii. Number of vehicles per day — rather than the AADT, which is the number of
vehicles that travel down a particular length of road, this vehicle count is the number
of vehicles parked within an area. This value can be used to predict diurnal
evaporative emissions.

iX. Annual Vehicle Kilometres (AVK) — this value can be used to estimate exhaust
emissions from moving vehicles for minor road sources. It is the equivalent of the
AADT value for major roads.

Traffic counts and traffic composition

The traffic composition is the term used to describe the breakdown of traffic into a relatively
small number of categories for which counts exist, called fleet components. The breakdown is
expressed as the number of vehicles per day in that category. The numbers of vehicles per day
of all fleet components sum to the AADT.

The fleet component options available in EMIT are shown in Table A.1 for road sources and
Table A.2 for rail sources. For road sources either 3 or 11 fleet components are allowed,
while for rail sources 2, 4 or 14 fleet components are allowed. The tables give the names of
the fleet components in each case. For road traffic, the 3-fleet-component option is one widely
used, while the 11-fleet-component option has been used by the GLA (Greater London
Authority) in the London Atmospheric Emissions Inventory (LAEI).
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Road, 3 fleet components

Road, 11 fleet components

Heavy/Light/Mcycle

LAEl inventory (11)

Motorcycles

Motorcycles

Light vehicles Cars

Heavy vehicles Taxis
Buses and coaches
LGVs

Rigid HGVs 2 axles

Rigid HGVs 3 axles

Rigid HGVs 4+ axles

Artict HGVs 3&4 axles

Artict HGVs 5 axles

Artict HGVs 6+ axles

Table A.1 — Sets of fleet components for road traffic in EMIT. The text in the second row is the name
used in the EMIT interface for the set of fleet components, while the subsequent rows list the names of
the fleet components themselves. “Artic’ is an abbreviation for articulated.

For rail traffic, the 2 fleet component option is the original, simple one, while the 4 and 14
fleet component options have been introduced to allow the user to specify traffic composition
using exactly the same categories as those defining the more recent sets of rail emission
factors (UKEFD 2001 and UK Diesel 2001). It is commonly the case that data on rail traffic
are given directly in terms of these categories due to the diverse usage of a given line.

Rail, 14 fleet components

Rail, 4 fleet components

Rail, 2 fleet components

UKEFD 2001 (14)

UK Diesel 2001 (4)

Freight/Passenger

Cl 37 Freight 1 loco

1C125 per train

Freight

Cl 37 Freight 2 loco

Regional per train

Passenger

Cl 47 Freight

Freight per train

Cl 47 Passenger

Electric per train

CI 56 Freight

Cl 58 Freight

CI 60 Freight

Cl 66 Freight

Electric per train

Heritage DMU (2 car)

1C125 per power car

Pacer DMU per car

Sprinter DMU per car

Turbo DMU per car

Table A.2 — Fleet components for rail traffic used in EMIT. The name in the second row is that used in
the EMIT interface for the set of fleet components, while the subsequent rows list the names of the

fleet components themselves.
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Fleet composition data

The route type is defined as the breakdown of traffic in each fleet component into the vehicle
sub-categories used by the emission factors. The route type is specific to a given choice of
emission factors and is a bridge between the emissions factors (which fix the vehicle sub-
categories) and the source AADT data (which fixes the fleet components). For each fleet
component, say, light vehicles, the user can give detailed information about the profile or
spread of vehicle sub-categories that are observed for particular roads or groups of roads, and
usually for a particular year.

This definition of route type allows the relative mix of different types of heavy vehicle, say, to
be varied independently of the overall proportion of heavy vehicles on the road (relative to
light vehicles and motorcycles). This might correspond to legislation that affects, for example,
HGV emissions but not those from LGV or motorcycles.

A number of pre-defined route types are available in much the same way as sets of emission
factors are available. Several such route types are included in EMIT (see for examples Tables
A.25 to A.26). However, it is also possible, and often desirable, to create new user-defined
route types in EMIT, based on the pre-defined ones, to model changes in traffic patterns.

Pre-defined road route types are normally specific to a particular year because they reflect the
traffic make-up of that year. EMIT will only allow these route types to be used with the
appropriate year. The pre-defined route types for rail datasets are not specific to a year.

The route type is a property of the EMIT group. To use different route types for different
sources, you must create a different group for each route type.

Rail and minor road sources
The above ‘traffic’ concepts apply to both minor road sources and rail sources, except that

e rail sources have their own sets of emission factors and route types, and

e minor road sources are defined for a given area (and not length) and use annual
vehicle kilometres or AVK (rather than AADT) as the basic unit of traffic flow.

Pollutants

A wide range of pollutants are included within EMIT, from the more common pollutants such
as PMyy, to the less common pollutants such as selenium. Not all datasets contain the same
pollutant palette. To find the full list of pollutants found in each dataset, refer to the relevant
tables in sections A.2 to A.6.

The range of pollutants found in road vehicle exhaust (“tailpipe”) emission datasets in EMIT
that use traffic count activity data can be split up into three sets. EFT v5.2 and EFT v6.0.1
contain the pollutants CO2, NOx, NO2, PM1o, PM2s and VOC. For details of the pollutants
found in these datasets, please refer to Table A.4. The Dutch emission factors, contain a range
of different emission factors, although they all contain NOy, NO2, and PM1,. For details of the
pollutants found in the Dutch emission factor datasets, please refer to Section A.2.10.

For all versions of EFT, the proportion of NOx that is NO2 varies with year and route type
(for route type classifications, please refer to Table A.25). For the UKEFDO07 Road Exhaust
dataset, the proportion of NOy that is NO- is 17%, and for the Dutch emission factor datasets,
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it varies with vehicle category. For further details please refer to the sections for the specific
datasets.

The non-exhaust emission factor datasets included within EMIT all have emissions for PM1o
and PMzs, with the exception of the re-suspension emission factor datasets, which have
factors for PMo only.

Some of the emission factor datasets derived from the UK Emission Factor Database
(UKEFD 2007) contain emissions for a wide range of pollutants. The list of pollutants is
given in the tables in the relevant sections, specifically: UKEFD07 Road Exhaust (Section
0), UKEFDO7 Road HotCold (Section A.4.3) UKEFDO7 Rail (Section A.5.3) and
UKEFDO07 Shipping (Section A.6.1).

The older road traffic non-tailpipe emission factor datasets, UKEFD03 Road HotCold and
NAEIO3 Cold Start, cover a smaller range of pollutants. The two 2001 rail emission factor
datasets held in the EMIT database cover the same 11 pollutants and include all three
greenhouse gases (CO2, N2O or CHa), while the original UKEFD factors did not include any
greenhouse gases. All rail datasets include emissions of PM3s.

Range of speeds

All moving vehicle road exhaust emission factor datasets that are quantified in terms of traffic
count data are defined for the same range of vehicle speeds, namely from 5 to 140 km/hr. The
most recent versions of EFT has emission factors every 1 km/hr for speeds 5 to 50 km/hr, and
every 5 km/hr for speeds 50 to 140 km/hr; all other datasets have emission factors every
5km/hr. Table A.4 contains a summary of the speeds covered in each road exhaust emission
factor dataset.

As noted earlier in this section, the speed dependence of the road exhaust emission factors has
been interpolated from the available data, since emission rates were not measured at every one
of the speeds covered. In some cases, particularly for HGVs, emissions for the higher speed
ranges are set to a constant value.

There is no speed dependence for any of the sets of rail emission factors because these are
based on total fuel consumption and therefore represent averaged conditions; similarly for the
datasets whose activity parameter is fuel consumption: UKEFDO7 Road Exhaust,
UKEFDO07 Shipping and UKEFDO07 Road HotCold.

The Dutch emission factor datasets are drive-cycle dependent. Please refer to Section A.2.10
for further details.

Range of years
Some sets of emission factors are year specific and others are not.

e The EFT emission factors have associated years. For full details, please refer to
Section A.2.2 below.

e The EU09 ROAD IDLING [3] and EU09 ROAD IDLING [11] datasets are defined
between 2002 and 2025.

e The EMEP brake, tyre and road wear emission factor datasets have been derived using
fleet composition data for the UK for 2010. However, the yearly variation of these
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non-exhaust particulate emissions is minimal, and the factors can be used for all years.

e The Dutch emission factor datasets NL HIGHWAY 2010 and NL NON-HIGHWAY
2010 have emission factors for 2009 — 2020. The NL TRUCK E-ZONE 2010 dataset
has a restricted range of years: 2010, 2011, 2015 and 2020.
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A.2 Road vehicle exhaust emissions

Section A.2.1 below gives some general information regarding the choice of exhaust emission
factor dataset. The remaining subsections (A.2.1 to A.2.10) give details of the different
datasets available.

A.2.1 Selecting aroad vehicle exhaust emission dataset

When choosing between the available road datasets, it is useful to consider the
following:

e Do you have traffic count data on a link-by-link basis, or fuel consumption
data? If you have fuel consumption data, then the only available traffic
exhaust emission factor dataset for use within EMIT is UKEFDO7 Road
Exhaust.

e Are your traffic count data for each road link provided as three counts or as
eleven counts (refer to Table A.1)? If you have a different categorisation,
attempt to bin the data into appropriate categories.

e Which years are you interested in modelling? Consider your base case year,
and future years as required.

e Are you intending to carry out a standard review and assessment, or
investigate an emission reduction scenario (e.g. a Low Emissions Zone)? See
the explanation below for more details.

e Do you wish to use the most up-to-date traffic forecasts for your fleet
composition? The newest traffic forecasts are associated with the newest
emission factor datasets, i.e. EFT v10.1.

Select a dataset by consulting Table A.3, which details the applicability of a dataset,
and Table A.4, which details the range of parameters in each dataset, bearing in mind
your answers to the questions above.

It is recommended that the EFT v10.1 dataset be used for all studies, unless there
is a particular reason for using one of the older datasets. Note that the emission
factors contained within EFT v10.1 are identical to those in EFT v11, therefore
EFT v11 emission factors are not included as a separate dataset in EMIT.

Investigating an emissions-reduction scenario (e.g. LEZ)
The most recent road transport EFT v10.1 emission factor datasets (see above

comment regarding EFT v11) can be used to investigate emissions-reduction
scenarios, as they include a number of vehicle sub-categories that represent new
vehicle technologies, for example:

e Diesel vehicles retrofitted with particulate traps;

e Hybrid vehicles; and

e  Zero emissions vehicles.

As stated above, these datasets should be used in preference to the other detailed road
traffic emission factor datasets held within the database.

Page 236 EMIT User Guide



APPENDIX A - Data for road, rail and shipping sources

For further details about which vehicle sub-categories are present within the detailed
datasets, please refer to Tables A.16 to A.19.
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*%

*k*k

Suitable for S:r'l:?sbslfofr?r
o Activity Date Officially standard :
DEESIEE METS DESE[PIe data released | released? review and ;igl;g:'igg
s
assessment? (e.9. LEZ)?
COPERT v5.5 Emission factors from Appendix 4 of the EMEP/EEA guidebook, Igimg 2019 Yes Not (Yes) 1
EFT v10.1 2020 Yes Yes Yes
EFT v9.0 Factors developed by the Highways Agency for Defra and the 2019 Yes Yes Yes
Devolved Administrations. EFT v11 emission factors are identical | Traffic
EFT v8.0 to those in EFT v10.1, therefore EFT v11 emission factors are not | counts 2017 Yes Yes Yes
EFT v6.0.1 included as a separate dataset in EMIT 2014 Yes Yes No
EFT v5.2 2013 Yes Yes No
UKEFDO07 . . Fuel Not
Road Exhaust Emission factors from the UK Emission Factor Database (2007) consumed 2010 Yes recommended No
EURO09 Emission factors from idling traffic, derived from the EURO 2009 | Vehicle n/a* No n/a** n/a**
ROAD IDLING | Urban dataset hours
- - Traffic Not
*Kxk
NL 2010 Three Dutch emission factor datasets, for use only within Holland. counts 2010 Yes recommended Yes
Table A.3 — Road vehicle exhaust emissions factor datasets.
Derived by CERC

Not a comprehensive dataset
HIGHWAY, NON-HIGHWAY and TRUCK E-ZONE

Only includes non-regulatory pollutants such as COz: does not include NOx, NOz, PM1o, PMz2s
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Rsanegeedcsnf Speed interval
Dataset name | Years cgvered between emission Pollutants available
(km/hr) factors (km/hr)
2018- B[a]P, BENZENE, BUTADIENE, CO, CO2, CO2INDIRECT,
COPERTVS.S | Hggg | 5140 METHANE, N20, NH3, S02, VOC
EFT v10.1 22%13% 1 km/hr for 5-50 k/hr NOx, NO2, PM10, PM2.5
T, then 5 km/hr for 50-140
EFT v9.0 2030 5-140 k/hr NOx, NO2, PM10, PM2.5
2015-
EFT v8.0 2030 NOx, NO2, PM10, PM2.5, VOC
2008-
EFT v6.0.1 2030 5-140 1 CO2, NOx, NO2, PM10, PM2.5, VOC
2008-
EFT v5.2 2030 5-140 1 CO2, NOx, NO2, PM10, PM2.5, VOC
ACENAPTHENE, Acenaphthylene, ANTHRACENE, ARSENIC, B[a]A,
B[a]P, B[b]F, B[ghi]P, B[k]F, BENZENE, BERYLLIUM, BUTADIENE,
) CADMIUM, CHROMIUM, CHRYSENE, CO, CO2, COPPER, D[ah]A,
LEJ;EESW Road | 5507 iSnF:je:den 4ent | SPeed-independent FLUORANTHENE, FLUORENE, HCI, I[cd]P, LEAD, MERCURY,
P CH4, N20O, NAPHTHALENE, NH3, NICKEL, NOx, NO2, PCP,
PHENANTHRENE, PM10, PM2.5, PYRENE, SELENIUM, SO2, TIN,
VANADIUM, VOC, ZINC
EUROQ09 ROAD | 2002- | Speed- .
IDLING 2025 | independent Speed-independent CO, CO2, NOx, NO2, PM10, PM2.5, VOC
. 2009- | Drive-cycle .
NL 2010 2020 | dependent Drive-cycle dependent NOx, NO2, PM10, PM2.5*, CO**, B[a]P**, BENZENE**{7, SO2**
Table A.4 — The options available in road vehicle exhaust emissions factor datasets.
* NL HIGHWAY 2010 and NL NON-HIGHWAY 2010 only
ol NL NON-HIGHWAY 2010 only
ol HIGHWAY, NON-HIGHWAY and TRUCK E-ZONE
T Exhaust only
Tt Includes evaporative emissions
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A.2.2

The different road vehicle exhaust emission factor datasets listed in Table A.3 are
discussed in detail below. Note that within each dataset type the datasets are discussed
chronologically. However, the most recent dataset(s) should be used where possible,
i.e. the ‘EFT v10.1’ datasets should be used in preference to the ‘EFT v9.0’ datasets.

EFT v10.1

These factors were released by Defra and the Devolved Administrations in August
2020 in the form of a spreadsheet (EFT2020_v10.1). Note that emission factors in
EFT v10.1 are identical to those in EFT v11 (released 2021), therefore EFT v11 are
not included as a separate dataset within EMIT.

The EFT v10.1 datasets in EMIT contain data for 2018-2030. They contain factors for
NOyx, NO2, PMy and PMys (with separate PM values for brake, tyre and road
abrasion). They contain data for 11 vehicle classes including motorcycles, although
the motorcycle data has not been disaggregated into Euro classes or engine sizes.

The EMIT vehicle sub categories available for EFT v10.1 are identical to those for
EFT v9.0. EFT v10.1 can calculate emissions based upon variable road gradients (-6
downhill to +6 uphill). Only HDV emission factors are affected by the gradient.
Currently EMIT will only use the 0 gradient emission factors.

EFT 10.1 data has been incorporated into EMIT as separate datasets for NOx and PM,
with a single set of vehicle sub-categories; these have code names Exxxx. The list of
vehicle sub-categories and their descriptions can be viewed in the EMIT screen
‘Data\Emission Factors\Edit Roads Factors’. The vehicle sub-categories are also listed
in the file VSC_List.xIsx.

The multiple dataset approach was necessary because the EFT has two separate sets of
factors and fleet for NOx and PM. The PM datasets in EMIT have been sub-divided
into exhaust, brake wear, tyre wear and road wear. If all four PM datasets are used for
one group, the EMIT output will exactly match the EFT output with ‘Detailed Option
1,2 0r3".

EFT v10.1 includes factors for pollutants NOx, NO2, PMzo, PM2s and CO.. The NO;
emissions are not calculated directly by the EFT v10.1, but the fNO2 values are
available and have been used to calculate NO» emission factors for EMIT. The
particulate emissions from EFT v10.1 can be output as exhaust, brake wear, tyre wear
and road wear. The CO; emission factors in EFT v10.1 have not been extracted for
inclusion in EMIT.
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A.2.3

In the EMIT screen ‘Emission Factors-Edit NO percentage for Roads” which displays
the fraction of NOy that is NO- (often called f-NO.). Users should be aware that the
EFT 10.1 f-NO2 calculation incorporates assumptions about the failure rates of
catalytic converters, so the f-NO: values produced by EFT are actually year-
dependent. The f-NO- values shown in the EMIT screen are the basic values for each
EURO class, without accounting for failure of catalytic converters. EMIT’s NO>
calculations apply these values proportionately, combining them with the effect of the
assumptions about failure rates of catalytic converters. The user can edit the f-NO>
values in the usual way in the EMIT screen if they wish.

In EFT v10.1, factors are given for cars, taxis, LGVs, Buses, Rigid-HGVs, Artic-
HGVs and motorcycles, and they are also divided into regions:
e England (not London), Northern Ireland, Scotland and Wales, all of which
have the road type categorisation: urban, rural and motorway; and
e London, which has the road type categorisation: central, inner, outer and
motorway.
Emission factors have been extracted for speeds 5 to 50 km/hr in 1 km/hr increments
and for speeds 50 to 140 km/hr in 5 km/hr increments.

Viewing emission factors

The EMIT screen for viewing emission factors ‘Data-Emission Factors-Roads’ does
not display the newer EFT emission factors. Users who wish to access the emission
factors can look at the underlying .CSV files which contain the data. These can be
found in the EMIT installation directory, in the folder ROADEM. There are
subdirectories for each dataset. The values in these files are in g/(vehicle km). Users
should take great care not to modify the data in these files and should not access the
files while EMIT is running. Emission factors for EFT 8.0.1, EFT 9.0 and EFT 10.1
are also present within this folder.

COPERT v5.5

These factors were extracted from Appendix 4 to chapter '1.A.3.b.i-iv Road transport',
of the EMEP/EEA air pollutant emission inventory guidebook 2019. The guidebook
was last updated in October 2021, and the factors form part of COPERT version 5.5.

The COPERT v5.5 datasets in EMIT contain data for 2018-2030. They contain
factors for 11 vehicle classes for B[a]P, BENZENE, BUTADIENE, CO, CO2,
CO2INDIRECT, METHANE, N20, NH3, SO2, VOC.

The EMIT vehicle sub categories available for COPERT v5.5 include all vehicles
that have non-zero fleet proportion in the standard fleet in EFT v10.1, plus some
older vehicles which may be of interest. COPERT V5.5 can calculate emissions based
upon variable road gradients (-6 downhill to +6 uphill). Only HDV emission factors
are affected by the gradient. Currently EMIT will only use the O gradient emission
factors.

In COPERT V5.5, factors are given for cars, taxis, LGVs, Buses, Rigid-HGVs, Artic-
HGVs and motorcycles, and they are also divided into drive cycle (urban, rural,
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A.2.4

A.25

motorway. Route type data has been included, this data has been taken from EFT
v10.1 and includes route types for:
e England (not London), Northern Ireland, Scotland and Wales, all of which
have the road type categorisation: urban, rural and motorway; and
e London, which has the road type categorisation: central, inner, outer and
motorway.
Emission factors have been extracted for speeds 5 to 50 km/hr in 1 km/hr increments
and for speeds 50 to 140 km/hr in 5 km/hr increments. The list of vehicle sub-
categories and their descriptions can be viewed in the EMIT screen ‘Data\Emission
Factors\Edit Roads Factors’.

Viewing emission factors

The EMIT screen for viewing emission factors ‘Data-Emission Factors-Roads’ does
not display the newer EFT emission factors. Users who wish to access the emission
factors can look at the underlying .CSV files which contain the data. These can be
found in the EMIT installation directory, in the folder ROADEM. There are
subdirectories for each dataset. The values in these files are in g/(vehicle km). Users
should take great care not to modify the data in these files and should not access the
files while EMIT is running. Emission factors for EFT 8.0.1, EFT 9.0 and EFT 10.1
are also present within this folder.

EFT v9.0

These factors were released by Defra and the Devolved Administrations in May 2019
in the form of a spreadsheet (EFT2019 v9.0).

This dataset includes factors for pollutants NOx, NO2, PM1g, PM25 and CO.. The NO;
emissions are not calculated directly by the EFT v9.0, but the fNO2 values are available
and have been used to calculate NO2 emission factors for EMIT. The particulate
emissions from EFT v9.0 can be output as exhaust, brake wear, tyre wear and road
wear. The COz emission factors in EFT v9.0 have not been extracted for inclusion in
EMIT.

In EFT v9.0, factors are given for cars, taxis, LGVs, Buses, Rigid-HGVs, Artic-
HGVs and motorcycles, and they are also divided into regions:
e England (not London), Northern Ireland, Scotland and Wales, all of which
have the road type categorisation: urban, rural and motorway; and
e London, which has the road type categorisation: central, inner, outer and
motorway.
Emission factors have been extracted for speeds 5 to 50 km/hr in 1 km/hr increments
and for speeds 50 to 140 km/hr in 5 km/hr increments.

EFT v8.0

These factors were released by Defra and the Devolved Administrations in December
2017 in the form of a spreadsheet (EFT2017 v8.0).

This dataset includes factors for pollutants NOx, NO2, PM1o, PM25 and CO». The NO>
emissions are not calculated directly by the EFT v8.0, but the fNO2 values are available
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A.2.6

A.2.7

and have been used to calculate NO2 emission factors for EMIT. The particulate
emissions from EFT v8.0 can be output as exhaust, brake wear, tyre wear and road
wear. The CO2 emission factors in EFT v8.0 have not been extracted for inclusion in
EMIT. The EFT v6.0.1 VOC emission factors have been included in the EFT 8.0 datasets
for use in EMIT.

In EFT v8.0, factors are given for cars, taxis, LGVs, Buses, Rigid-HGVs, Artic-
HGVs and motorcycles, and they are also divided into regions:
e England (not London), Northern Ireland, Scotland and Wales, all of which
have the road type categorisation: urban, rural and motorway; and
e London, which has the road type categorisation: central, inner, outer and
motorway.

Emission factors have been extracted for speeds 5 to 50 km/hr in 1 km/hr increments
and for speeds 50 to 140 km/hr in 5 km/hr increments.

EFT v6.0.1

These factors were released by Defra and the Devolved Administrations in July 2014
in the form of a spreadsheet (EFT v6.0.1 2014).

This dataset includes factors for pollutants NOx, NO2, PM1o, PM25, VOC and COa.
The NOz emissions are not calculated by the EFT v6.0.1, so these have been estimated
as a proportion the NOy emissions by using data from version 4.1 of the Defra ‘NOx to
NO: conversion spreadsheet’ (released in June 2013). The particulate emissions from
EFT v6.0.1 include contributions from brake wear, tyre wear and road wear.

In EFT v6.0.1, factors are given for heavy vehicles, light vehicles and motorcycles,
and they are also divided into regions:
e England (not London), Northern Ireland, Scotland and Wales, all of which
have the road type categorisation: urban, rural and motorway; and
e London, which has the road type categorisation: central, inner, outer and
motorway.

Emission factors are given for speeds 5 to 140 km/hr in 1 km/hr increments.

EFT v5.2

These factors were compiled by Bureau Veritas, the UK Highways Agency, Ricardo-
AEA and TfL, on behalf of Defra and the Devolved Administrations, and released in
January 2013 in the form of a spreadsheet (EFT v5.2c 2013). By selecting the
‘Emissions rates’ output, emissions for the following pollutants have been extracted
from this spreadsheet:

CO>, NOy, PM1g, PM2s and VVOC.

where the CO> emission factors are converted from the carbon emission factor output.
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These CO2 emission factors are ‘ultimate CO2’, i.e. factors that take into account all
the carbon in the fuel emitted at the tailpipe as CO,, CO, unburned hydrocarbons and
particulate matter that ultimately have the potential to form CO..

The EFT v5.2 factors are given for heavy and light vehicles, and they are also divided
into regions: England (not London), Northern Ireland, Scotland and Wales, all of
which have the road type categorisation: urban, rural and motorway; and London,
which has the road type categorisation: central, inner, outer and motorway.

Classification in the fNO2 worksheet of the Defra
‘NO, to NO, conversion spreadsheet’
EFT v5.2 route type
All London All other urban | All non-urban
traffic UK traffic UK traffic
London Central v
London Inner v
London Quter v
London Motorway v
Non-London Urban v
Non-London Rural v
Non-London Motorway v

Table A.5 — Route types classifications used for categorising the proportion of NOx that is NO2 in the
EFT v5.2 dataset, utilising the fNO2 worksheet of the Defra ‘NOx to NO2 conversion spreadsheet’.
“Non-London” represents all regions other than London, i.e. England (outside London), Northern
Ireland, Scotland and Wales.

NO. emissions are not calculated by the EFT v5.2 so these have been estimated as a
proportion of the NOx emissions by using data from version 3.2 of the Defra ‘NOx to
NO, conversion spreadsheet’’ released in September 2012. In this spreadsheet,
different proportions of NO- are given for various fleet mixes that may occur, for
example, in different geographical regions within the UK. The proportions of NO; are
also year dependent. Table A.5 summarises the classification in the Defra spreadsheet
for each EFT V5.2 route type (for more details on route types, please refer to Section
A.T).

Note that:

e Brake, tyre and road wear

e Brake, tyre and road wear emissions are included in the EFT v5.2 emission
factor dataset.

e VOC emissions
e The VOC emissions are given as CH1 g5 equivalent.
e Motorcycles

e No motorcycle emission factors are given in the EFT v5.2 spreadsheet, so
EFT v5.2 motorcycle emissions are assumed to be the same as light vehicle
emissions.

! http://lagm.defra.gov.uk/tools-monitoring-data/no-calculator.html (April 2013)
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The vehicle sub-categories included within the EFT v5.2 dataset are summarised in
Table A.21.
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A.2.8 UKEFDO07 Road Exhaust

Data from the UKEFD were supplied to CERC in January 2010 (UKEFD 2007).
Emissions for a wide range of pollutants are included in this dataset, as summarised in

Table A.6.
DEMESIS Description | Reference SClTEE Pollutants available
name type
ACENAPTHENE, Acenaphthylene,
ANTHRACENE, ARSENIC, B[a]A, B[a]P,
point B[b]F, B[ghi]P, B[K]F, BENZENE,
UKEED line ' BERYLLIUM, BUTADIENE, CADMIUM,
UKEEDO7 | exhaust area{, CHROMIUM, CHRYSENE, CO, CO2,
Road emissions UKEFD volume COPPER, D[ah]A, FLUORANTHENE,
Exhaust | from road 2007 and FLUORENE, HCI, I[cd]P, LEAD,
traffic CandD MERCURY, CH4, N20, NAPHTHALENE,
SOUTCES NH3, NICKEL, NOx, NO2, PCP,
PHENANTHRENE, PM10, PM2.5,
PYRENE, SELENIUM, SO2. TIN,
VANADIUM, VOC, ZINC

Table A.6 — Summary of the UKEFDO7 Road Exhaust emission factor dataset contained in EMIT.

For general information about the UKEFD datasets, please refer to Section C.2.1.

PM2s and NO. emission factors were not included explicitly in the UK Emission
Factor Database in 2007. Therefore, PM2s emission factors have been calculated as
95% of PM1o factors (AEAT 2009); NO2 emission factors have been taken as 17% of
NOy emission factors (AEAT 2009a).

This dataset includes generalised emission factors for road traffic in terms of the
quantity of fuel used by vehicles. Different emission factors are given for
categorisations of:

e Vehicle type,

e Vehicle technology (i.e. catalyst/non-catalyst for light duty vehicles),

e Road type, and

e Fuel type.
The classifications are summarised in Table A.7.
A copy of this dataset in the form of a Microsoft Excel spreadsheet (UKEFDO7 Road
Exhaust.xls) has been supplied in the EMIT installation directory, in the subdirectory
Data\ActivityDatasets. This spreadsheet contains the Nomenclature For Reporting
(NFR) format (UNECE) and Selected Nomenclature for Air Pollution (SNAP,

European Environment Agency) codes, in addition to the Intergovernmental Panel on
Climate Change (IPCC) sectors for each activity.
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te?:/r?rr:gclloegy Road type Fuel type
(%) (%] )
Vehicle type % 4_; % < = § S 5 o

S S| ® | 2 5| 5] 2| 8| &
N - = R - I B
< = Z

Cars v v v v v v v

LGVs v v v v v v v

Rigid HGVs v v v v v

Articulated HGVs 4 v v v v

Buses and coaches 4 v v v v

Moped (<50cc 2st) v v v

M/C (>50cc 2st) 4 v v v

M/C (>50cc 4st) v v v v v

All vehicles 4 v

Table A.7 — Summary of the UKEFDO7 Road Exhaust emission factor dataset.

A.2.9 Idling exhaust emission factors

It is useful to be able to calculate the exhaust emissions from stationary traffic, for
instance buses idling at a bus stop. Exhaust emission factors are usually quantified in
terms of mass unit per distance travelled, that is, g/lkm. For idling, as the vehicle does
not move, it is not possible to use the same units and in fact functions representing the
relationship between speed and emission factors in g/km are singular in limit of zero

speed.

It is possible, however, to re-formulate speed emission curves so that the emission
factor is quantified terms of mass unit per time period, i.e. g/hr rather than g/km.
When this is done, estimates of emission rates can be made in the zero speed limit.
Whilst this is not as good as deriving a dataset from real emissions data, this method
of extrapolation of the emissions data is reasonable?. The idling emission factors
included in the current version of the EMIT database have been derived from the DfT
emissions data (DfT 2009) and urban fleet data from Ricardo-AEA (AEAT 2009)
using this extrapolation method.

Dataset name No. of fleet components
EUROO09 ROAD IDLING [3] 3
EUROO09 ROAD IDLING [11] 11

Table A.8 — Idling emission factor datasets.

For idling traffic, the activity data are the number of vehicle hours per year, and the
emission factors can be applied to line, area, volume and CANDD source types.

2 Private communication from Tim Barlow at TRL

EMIT User Guide Page 247



APPENDIX A - Data for road, rail and shipping sources

Table A.8 summarises the idling emission factor datasets included within EMIT.

Note that idling emission factors are not appropriate for:

representing stop/start or very slow moving traffic, nor for

calculating emissions from modern vehicles with stop/start or hybrid engine technology, as

for these vehicles, the emissions will be zero when the vehicle is idle.

A.2.10 Dutch exhaust emission factors

Q
— }Q Q
gg o
Dataset = c IS Pollutants
Description Reference | % o = :
name © o available
o € 2
2g 3
>_
NL Dutch emission |\, yighway 2009- | NOx, NO2, PM10,
HIGHWAY factors for 3
. 2010 2020 PM2.5
2010 highways
NL NON- Dutch emission NL Non- NOx, NO2, PM10,
. 2009- PM2.5, CO,
HIGHWAY factors for non- Highway 4 . o
. 2020 B[a]P*, Benzene**,
2010 highways 2010
SO2
Dutch emission 2010,
NL TRUCK factors for HDVs | NL E-Zone 2011,
E-ZONE 2010 | in Low Emission | Trucks 2010 8 2015, NOx, NO2, FM10
Z0ones 2020

Table A.9 — Dutch emission factor datasets; * exhaust only; ™ includes evaporative emissions. Note
that non-exhaust emissions are included in the PM1o and PM2.s emission factors.

There are three Dutch emission factor datasets included within EMIT. These are
summarised in Table A.9. There are three datasets, one for highway vehicles, one for
non-highway vehicles and one for HDVs in Low Emission Zones.

These emission factors are classified according to drive cycle rather than speed. A
summary of the drive cycles are used in the three datasets is given in Table A.10.

These emission factors should only be used for emission modelling studies in the
Netherlands.
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Dataset
> | Eluo
_ . = | z% x3
Drive cycle Full description T2l O : (:J) N
OR| £z 28
T |zI| "0
= O 2N
zZ T zZ
Free flowing (Speed Free flowing vehicles on a highway with a strictly- v
limit 80 km/hr, SE) enforced speed limit of 80 km/hr
Free flowing (Speed Free flowing vehicles on a highway with a speed limit of v
limit 80 km/hr, no SE) | 80 km/hr (not strictly enforced).
Free flowing (Speed Free flowing vehicles on a highway with a strictly- v
limit 100 km/hr, SE) enforced speed limit of 200 km/hr
::i;?ﬁfllg\év:(nr% /%Srpﬁgd Free flowing vehicles on a highway with a speed limit of |
SE) ’ 100 km/hr (not strictly enforced).
Free flowing (Speed Free flowing vehicles on a highway with a speed limit of |
limit 120 km/hr) 120 km/hr
Traffic jam (Speed Vehicles in a traffic jam on a highway with a strictly- v
limit 80 km/hr, SE) enforced speed limit of 80 km/hr
Traffic jam (Speed Vehicles in a traffic jam on a highway with a speed limit v
limit 80 km/hr, no SE) | of 80 km/hr (not strictly enforced).
Traffic jam (Speed Vehicles in a traffic jam on a highway with a strictly- v
limit 100 km/hr, SE) enforced speed limit of 200 km/hr
Tra_fflc jam (Speed Vehicles in a traffic jam on a highway with a speed limit
limit 100 km/hr, no . v
SE) of 100 km/hr (not strictly enforced).
Traffic jam (Speed Vehicles in a traffic jam on a highway with a speed limit v
limit 120 km/hr) of 120 km/hr
A high degree of urban traffic congestion; an average
Stagnant urban traffic | speed less than 15 km/hr; an average of 10 stops per vV
kilometre.
Typical urban traffic with a reasonable degree of
Normal urban traffic congestion; an average speed between 15 and 30 km/hr; v v
an average of two stops per kilometre.
L Urban traffic with a relatively higher proportion of free-
Urban trafflc with less flow behaviour; an average speed between 30 and 45 v v
congestion . .
km/hr; an average of 1.5 stops per kilometre.
Rural Typical road outside an urban area; an average speed of v
about 60 km/hr; an average of 0.2 stops per kilometre.

Table A.10 — Summary of drive cycles in the Dutch emission factor datasets

EMIT User Guide

Page 249




APPENDIX A - Data for road, rail and shipping sources

A.3 Non-exhaust emission factors

Section A.3.1 below gives some general information regarding the choice of non-exhaust
emission factor dataset. The remaining subsections (A.3.2 to A.3.4) give details of the
different datasets available.

A.3.1 Selecting a road vehicle non-exhaust emission dataset

Non-exhaust emission factors are road traffic particulate emissions due to mechanical
abrasion and corrosion, and the re-suspension of material deposited on the road
surface by tyre shear, vehicle-induced turbulence and wind. Exhaust emissions are
decreasing with time due to improvements in vehicle technology, but non-exhaust
emissions are uncontrolled and contribute an increasing proportion of total particulate
emissions from road traffic, as traffic volumes increase.

Whilst non-exhaust particulates emissions are not as well quantified as exhaust
emissions, their significant contribution to total particulate emissions means that they
should be included in emissions calculations from road traffic.

Non-exhaust emission factors are usually categorised into:

e Tyre wear,
e Brake wear,
e Road wear, and

e Re-suspension.

When calculating emissions for use in source apportionment studies, it may be
appropriate to present emissions from re-suspended particulates separately to those
originating directly from vehicles.

There are a number of datasets available that can be used to calculate non-exhaust
particulate emissions from road traffic in EMIT; these are summarised in Table A.11.

Prior to selecting a non-exhaust emission factor dataset, consider the following:

e Do you have traffic count data on a link-by-link basis, or total vehicle km? If
you have total vehicle km data, then the only available non-exhaust traffic
emission factor dataset for use within EMIT is UKEFDO03 Road Wear.

e Does your ‘exhaust’ emission factor dataset account for any non-exhaust
emissions? Currently, the only datasets in EMIT that account for any non-
exhaust emissions are the EFT datasets, and the three Dutch emission factor
datasets. When using the EFT datasets, only re-suspension emissions should
be included in the calculations; when using the Dutch emission factor
datasets, no non-exhaust emissions should be included in the calculations.

e Are you calculating emission factors for use in the UK? If not, consider local
effects that may contribute to more, or less, non-exhaust particulate
emissions. For instance, the use of studded tyres in Nordic countries
significantly increases road wear, and using the non-exhaust road wear
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emission factor datasets included in EMIT to calculate these emissions may

lead to underestimation.

Do you wish to use the most up-to-date non-exhaust emission factor
datasets? If so, you should use the EMEP brake, tyre and road wear emission
factors, and one of the Defra/TRL re-suspension factors.

Note on application of the ‘traffic count’ non-exhaust emission factor datasets

The EMEP and Defra/TRL emission factor datasets are associated with the exhaust
road traffic datasets in such way that the inclusion of non-exhaust emission factors is
straightforward when defining a Group in the EMIT interface. An example of how this

can be done is given in Section 5.3.1.

Dataset Description Reference ATy | SEieE PO”‘.JtantS
data type available
Speed dependent factors for .
EMEP brake wear taken from EMEP Traffic :\g:éo(r)r
EMEP/EEA documentation - PMio, PM25
Brake wear . 2009 counts Minor
categorised by road type for 3
road
or 11 fleet components
Speed dependent factors for .
EMEP tyre wear taken from EMEP Traffic Ir\gzéo(r)r
EMEP/EEA documentation - PMio, PM25
Tyre wear . 2009 counts Minor
categorised by road type for 3
road
or 11 fleet components
Speed independent factors for .
EMEP road wear taken from EMEP Traffic Ir\ngjocr)r
EMEP/EEA documentation - PMao, PM25s
Road wear . 2009 counts Minor
categorised by road type for 3
road
or 11 fleet components
Speed independent factors for .
rD:frafI’RL re-suspension taken from work | TRL Traffic ?g:éocr)r
suspension done by TRL/CERC for Defra | 2007a, counts Minor PMio
P categorised into light and TRL 2007b
factors . road
heavy vehicles
Point,
UKEEDO3 UKEFD emissions from brake UKEFD Anr}ual A_rea,
wear, tyre wear and re- vehicle Line, PMao, PM25s
Road Wear . 2003
suspension km Volume
or CandD

Table A.11 — Non-exhaust road traffic emission factor datasets.

A.3.2 UKEFDO0O3 Road Wear

Emission factors for brake and tyre wear, and particle re-suspension have been
downloaded from UK Emission Factor Database website (UKEFD 2003). The
emission factors are quantified in terms of the annual vehicle kilometres travelled.

A copy of this dataset in the form of a Microsoft Excel spreadsheet (UKEFDO03 Road
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Wear.xlIs) has been supplied in the EMIT installation directory, in the subdirectory
Data\ActivityDatasets.

A.3.3 EMEP brake, tyre and road wear emission factor datasets

These emission factor datasets have been derived using the Tier 2 methodology in the
2009 EMEP/ EEA emission inventory guidebook (Chapter 3 in EMEP 2009). In
terms of the source data, the classification of the factors differs between the three
datasets, and is summarised in Table A.12. This table shows that the categorisation
for brake wear is considerably more detailed than for road wear.

o Non-exhaust component classification
Classification
Brake wear | Tyre wear Road wear
Num_bt_ar of vehicle 8 4 4
classifications
Speed dependent Yes Yes No

Table A.12 — Summary of EMEP source data for brake, tyre and road wear emission factor datasets

From these source data it is possible to derive a number of brake, tyre and road wear
emission factor datasets that can be used on a road-by-road basis alongside the
detailed traffic exhaust emission factor datasets included within EMIT. As fleet data
for road sources are categorised into either three or eleven fleet components (refer to
Table A.1), the non-exhaust emission factor datasets used within EMIT are required
to have the same categorisation. As the correspondence between the vehicle
categorisation used in EMEP and that used in EMIT is not one to one, representative
fleet data for 2010 from Ricardo-AEA for urban, rural and motorway road types
(AEAT 2009) were used to estimate the spread of vehicles between the different fleet
components. The speed dependence of the emission factors has been included in the
derived brake and tyre wear datasets.

-9 Non-exhaust component classification
L -
(]
Road |* %
type g g Brake wear Tyre wear Road wear
Z 3
Urb 3 | EMEP BW [3] Urb EMEP TW [3] Urb EMEP RW [3] Urb
rban
11 | EMEP BW [11] Urb | EMEP TW [11] Urb | EMEP RW [11] Urb
Rural 3 | EMEP BW [3] Rur EMEP TW [3] Rur EMEP RW [3] Rur
ura
11 | EMEP BW [11] Rur | EMEP TW [11] Rur | EMEP RW [11] Rur
3 EMEP BW [3] EMEP TW [3] EMEP RW [3]
Motor- Mway Mway Mway
way EMEP BW [11] EMEP TW [11] EMEP RW [11]
11
Mway Mway Mway

Table A.13 — Summary of EMEP brake, tyre and road wear non-exhaust emission factor datasets.
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Additional assumptions used in the derivation of the datasets include:

A load factor of 56% was assumed for HGVs and 50% for buses and coaches (taken from
Report 3 of DfT 2009).

The HGV fleet split was taken from the HGV fleet data spreadsheet in DfT 2009.

All buses and coaches are assumed to have two axles only.

A3.4

Table A.13 summarises the brake, tyre and road wear exhaust emission factor
datasets available for use in conjunction with the road traffic emission factors.

Re-suspension emission factor datasets

Estimates of emissions due to the re-suspension of particulates are not very reliable.
Although the emissions are likely to depend on vehicle speed, street geometry and
certain meteorological parameters, factors that take into account these variables are
not currently available. It is known, however, that re-suspended particulate emissions
from heavy duty vehicles are significantly greater than those from light duty vehicles.
Therefore, it has been possible to categorise the available data (TRL 2007a, TRL
2007b) into re-suspended particulate emission factors from light and heavy duty
vehicles.

Four datasets for re-suspended particulate emissions that can be applied on a road-by-
road basis are included within EMIT. These are summarised in Table A.14.

Table A.14 — Summary of TRL re-suspension non-exhaust emission factor datasets.

Dataset name clgcr)ﬁ[?c]:rl;l:r?tts Reference
Defra PPR110 RS [3] 3 TRL 2007a
Defra PPR110 RS [11] 11 TRL 2007a
Defra PPR224 RS [3] 3 TRL 2007b
Defra PPR224 RS [11] 11 TRL 2007b
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A.4 Trip end emission factors

There are three cold start and hot soak/evaporative emission factor datasets included in the
EMIT database. These are summarised in Table A.15, and described below.

Dataset Description | Reference Activity | Source PoIIl_Jtants Ye_ars
name data type available available
benzene, 1,3-
UKEFD Lo
UKEFDO7 emissions from | UKEFD Fuel butadiene, CO,
Road cold starts and 2007 consumed NO2, NOx, 2007
HotCold h k PM10, PM2.5,
ot soaks Point, VOC
Area
. benzene, 1,3-
UKEFD Line, L
UKEFDO3 emissions from | UKEFD Number Volume butadiene, CO,
Road cold starts and 2003 of trips or CandD NO2, NOX, 2003
HotCold hot soaks PM10, PM2.5,
VOC
NAEIO3 NAEI cold start | UKEFD Number NO2, NOx, 1996-
Cold Start | emissions 2003 of trips PM10, PM2.5 2015

Table A.15 — Cold start and hot soak datasets in EMIT

Copies of these three datasets (UKEFD07 Road HotCold, UKEDF03 Road HotCold and
NAEIO3 Cold Start) in the form of Microsoft Excel spreadsheets have been supplied in the
EMIT installation directory, in the subdirectory Data\ActivityDatasets. The most recent
dataset spreadsheet, UKEFD07 Road HotCold, contains the Nomenclature For Reporting
(NFR) format (UNECE) and Selected Nomenclature for Air Pollution (SNAP, European
Environment Agency) codes, in addition to the Intergovernmental Panel on Climate Change
(IPCC) sectors for each activity.

A.4.1 UKEFDO3 Road HotCold

These transport emission factors have been downloaded from the UK Emission Factor
Database website (UKEFD 2003). The cold start and hot soak emissions are given in
terms of a ‘per trip’ value, and are sub-categorised into vehicles using petrol and those
using diesel. As for the UKEFDO07 Road HotCold dataset, no factors are provided for
heavy vehicles.

A.4.2

NAEIO3 Cold Start

The spreadsheet uk fleet_composition_projections_v2.xls (downloadable from the
UK Emission Factor Database on the NAEI website) gives cold start emission factors
for NOx and PMyo for light vehicles for years 1996 to 2015. These data have been
given for 4 vehicle categories:

e petrol cars (NOx only),
o diesel cars (NOx and PM10),
e petrol LGVs (NOx only), and
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A.4.3

e diesel LGVs (NOx and PM10).

In this spreadsheet, there are additional fleet composition data that give the fleet
breakdown for 1996-2025 for urban, rural and motorway roads.

CERC have combined the fleet composition data with the emissions data to give year-
dependent cold start emissions data (in units of emission per trip), suitable for urban,
rural and motorway roads. These cold start factors are only applicable to light
vehicles, as mentioned in Section A.4.1 for the UKEFDO03 Road HotCold dataset.

UKEFDO7 Road HotCold

These transport emission factors are those given on the UK Emission Factor Database
website (UKEFD 2007), although the source data were received from Ricardo-AEA
in a private communication. Cold start and evaporative emission factors are given in
units of kg of emission per Mt of fuel used per year. Note that there are no cold start
or evaporative emission factors for heavy vehicles. This is because “these are
normally considered negligible (particularly with respect to petrol engines), as diesel
engines are less influenced” (TRL, private communication).

For general information about the UKEFD datasets, please refer to Section C.2.1.
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Light vehicle sub-categories for the ‘EFTv10.1’ and ‘EFT v9.0’ datasets

. Additional
Vehicle Engine | \yeight EURO vehicle Sub-
Fuel type capacity category
type (cc) class class technology name
information
Pre-EURO 1 E0002
EURO 1 E0011
EURO 2 E0014
EURO 3 =001
Full Hybrid E0018
E0023
EURO 4 -
Full Hybrid E0024
Petrol <1400 All E0029
EURO 5 Full Hybrid E0030
Plug-in Hybrid E0031
E0038
EURO 6 Full Hybrid E0039
Plug-in Hybrid E0040
E0047
EURO 6¢ Full Hybrid E0048
Plug-in Hybrid E0049
Pre-EURO 1 E0005
EURO 1 E0012
EURO 2 E0015
Car E0019
EURO 3 -
Full Hybrid E0020
E0025
EURO 4 -
Hybrid E0026
E0032
Petrol 1400-2000 | All EURO 5 Full Hybrid E0033
Plug-in Hybrid E0034
E0041
EURO 6 Full Hybrid E0042
Plug-in Hybrid E0043
E0050
EURO 6c Full Hybrid E0051
Plug-in Hybrid E0052
Pre-EURO 1 E0008
EURO 1 E0013
EURO 2 E0016
Petrol >2000 All
E0021
EURO 3 -
Full Hybrid E0022
EURO 4 E0027
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Full Hybrid E0028
E0035
EURO 5 Full Hybrid E0036
Plug-in Hybrid E0037
E0044
EURO 6 Full Hybrid E0045
Plug-in Hybrid E0046
E0053
EURO 6¢ Full Hybrid E0054
Plug-in Hybrid E0055
Pre-EURO 1 E0056
EURO 1 E0059
EURO 2 E0062
E0065
EURO 3
DPF E0158
E0068
EURO 4
DPF E0161
Diesel <1400 All E0071
EURO 5 -
Full Hybrid E0072
E0077
EURO 6 -
Full Hybrid E0078
E0142
EURO 6¢ -
Full Hybrid E0143
E0148
EURO 6¢ -
Full Hybrid E0149
Pre-EURO 1 E0057
EURO 1 E0060
EURO 2 E0063
E0066
EURO 3
DPF E0159
E0069
EURO 4
DPF E0163
Diesel 1400-2000 | All E0073
EURO 5 -
Full Hybrid E0074
E0079
EURO 6 -
Full Hybrid E0080
E0144
EURO 6¢ -
Full Hybrid E0145
E0150
EURO 6d -
Full Hybrid E0151
Pre-EURO 1 E0058
Diesel >2000 All EURO 1 E0061
EURO 2 E0064
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EO0067
EURO 3
DPF EO0160
EO0070
EURO 4

DPF E0165
EO0075

EURO 5 :
Full Hybrid E0076
E0081

EURO 6 :
Full Hybrid E0082
E0146

EURO 6¢ -
Full Hybrid E0147
E0152

EURO 6d -
Full Hybrid E0153
EURO 1 E0098
EURO 2 E0101
EURO 3 E0104
LPG <1400 All EURO 4 E0107
EURO 5 E0110
EURO 6 E0113
EURO 6¢ E0911
EURO 1 E0099
EURO 2 E0102
EURO 3 E0105
LPG 1400-2000 | All EURO 4 E0108
EURO 5 EO111
EURO 6 EO0114
EURO 6¢ E0912
EURO 1 EO0100
EURO 2 E0103
EURO 3 E0106
LPG >2000 All EURO 4 E0109
EURO 5 EO0112
EURO 6 EO0115
EURO 6¢ E0913
Pre EURO 1 EO0116
EURO 1 EO0119
EURO 2 E0122
ES5 EURO 3 E0125
bioethanol <1400 All EURO 4 E0128
EURO 5 E0131
EURO 6 E0134
EURO 6¢ E0137
E85 1400-2000 | Al Pre EURO 1 EO0117
bioethanol ) EURO 1 E0120
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EURO 2 EO0123

EURO 3 E0126

EURO 4 E0129

EURO 5 E0132

EURO 6 E0135

EURO 6¢ E0138

Pre EURO 1 EO0118

EURO 1 EO121

EURO 2 EO0124

ES5 EURO 3 E0127

bioethanol >2000 All EURO 4 E0130

EURO 5 E0133

EURO 6 E0136

EURO 6¢ E0139

Battery EV All All All E0140

FCEV All All All EO0141

Pre-EURO 1 E0083

EURO 1 E0084

EURO 2 E0085

EURO 3 E0086

Car _ EURO 4 E0087
(London Diesel All All

taxi) EURO 5 E0088

EURO 6 E0089

EURO 6¢ E0154

EURO 6d E0155

All ZEC E0090

Pre-EURO 1 E0091

EURO 1 E0092

EURO 2 E0093

EURO 3 E0094

Car (UK pyiecel All All EURO4 E0095

taxi) EURO 5 E0096

EURO 6 E0097

EURO 6¢ E0156

EURO 6d E0157

All ZEC E0917

Pre-EURO 1 - - E0167

Plug-in Hybrid E0277

EURO 1 E0170

LGV N1(I) | Petrol All <1.305t EURO 2 E0173

EURO 3 EO0176

EURO 4 - E0179

Full Hybrid E0180
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E0185

EURO 5 Full Hybrid E0186
Plug-in Hybrid E0187

E0194

EURO 6 Full Hybrid E0195
Plug-in Hybrid E0196

E0203

EURO 6¢ Full Hybrid E0204
Plug-in Hybrid E0205

Pre-EURO 1 E0212
EURO 1 E0215
DPFRF E0286

EURO 2 E0218
DPFRF E0289

Diesel All <1.305t | EURO 3 E0z21
DPFRF E0292

EURO 4 E0224
EURO 5 E0227
EURO 6 E0230
EURO 6¢ E0280
EURO 6d E0283
EURO 1 E0233
EURO 2 E0236
EURO 3 E0239
LPG All <1.305t | EURO 4 E0242
EURO 5 E0245
EURO 6 E0248
EURO 6¢ E0914
Pre EURO1 E0253
EURO 1 E0256
EURO 2 E0259
EURO 3 E0262
Ei%sethanol Al <1.305t EURO 4 E0265
EURO 5 E0268
EURO 6 E0271
EURO 6¢ E0274
Pre-EURO 1 - - E0108
Plug-in Hybrid E0278

EURO 1 E0171
k|(13(\|/|) Petrol All 3% |Euro? E0174
EURO 3 E0177
EURO 4 - cole1
Full Hybrid E0182
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E0188
EURO 5 Full Hybrid E0189
Plug-in Hybrid E0190
E0197
EURO 6 Full Hybrid E0198
Plug-in Hybrid E0199
E0206
EURO 6¢ Full Hybrid E0207
Plug-in Hybrid E0208
Pre-EURO 1 E0213
E0216
EURO 1
DPFRF E0287
E0219
EURO 2
DPFRF E0290
_ E0222
Diesel Al 1.305 EURO 3
1.76t DPFRF E0293
EURO 4 E0225
EURO 5 E0228
EURO 6 E0231
EURO 6¢ E0281
EURO 6d E0284
EURO 1 E0234
EURO 2 E0237
EURO 3 E0240
LPG Al 130> MeUro 4 E0243
1.76t
EURO 5 E0246
EURO 6 E0249
EURO 6¢ E0915
Pre-EURO 1 E0254
EURO 1 E0257
EURO 2 E0260
ES85 I 1.305- EURO 3 E0263
bioethanol A 1.76t EURO 4 E0266
EURO 5 E0269
EURO 6 E0272
EURO 6¢ E0275
E0169
Pre-EURO 1
E0279
EURO 1 E0172
LGV Petrol All >1.76t EURO 2 EO0175
N1(I) '
EURO 3 E0178
E0183
EURO 4 -
Full Hybrid E0184
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E0191

EURO 5 Full Hybrid E0192

Plug-in Hybrid E0193

E0200

EURO 6 Full Hybrid E0201

Plug-in Hybrid E0202

E0209

EURO 6¢ Full Hybrid E0210

Plug-in Hybrid E0211

Pre-EURO 1 E0214

EURO 1 E0217

DPFRF E0288

EURO 2 £0220

DPFRF E0291

Diesel All >1.76t EURO 3 E0223

DPFRF E0294

EURO 4 E0226

EURO 5 E0229

EURO 6 E0232

EURO 6¢ E0282

EURO 6d E0285

EURO 1 E0235

EURO 2 E0238

EURO 3 E0241

LPG All >1.76t EURO 4 E0244

EURO 5 E0247

EURO 6 E0250

EURO 6¢ E0916

Pre- EURO 1 E0255

EURO 1 E0258

EURO 2 E0261

EURO 3 E0264

Ei%sethanol Al >1.76t EURO 4 E0267

EURO 5 E0270

EURO 6 E0273

EURO 6¢ E0276

Battery EV All All All E0251
LGV

FCEV All All All E0252

Table A.16 — ‘EFTv10.1’ and ‘EFTVv9.0’ light vehicle sub-categories.
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Heavy vehicle sub-categories for the ‘EFT v10.1’ and ‘EFT v9.0’ datasets

Additional vehicle

Sub-category name

e |l || meocs| ey T | i baue
Pre-EURO | E0521
EURO | E0529
DPFRF E0689
E0537
EURO I SCRRF E0625
DPFRF E0697
E0545
2575 | EUROM SCRRF £0633
DPFRF E0705
E0553
EURO IV SCRRF E0641
DPFRF E0713
SCR E0561
EURO V EGR E0562
EGR + SCRRF E0649
EURO VI E0577
Pre-EURO | E0522
EURO | E0530
DPFRF E0690
HGV - Rigid | Diesel E0538
EURO Il SCRRF E0626
DPFRF E0698
E0546
S s19¢ | EUROM SCRRF E0634
DPFRF E0706
E0554
EURO IV SCRRF E0642
DPFRF EO0714
SCR E0563
EURO V EGR E0564
EGR + SCRRF E0650
EURO VI E0578
Pre-EURO | E0523
EURO | E0531
DPFRF E0691
12-14 t E0539
EURO I SCRRF E0627
DPFRF E0699
EURO Il E0547
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SCRRF E0635

DPFRF EO0707

E0555

EURO IV SCRRF E0643
DPFRF EO0715

SCR E0565

EURO V EGR E0566
EGR + SCRRF E0651

EURO VI E0579
Pre-EURO | E0524
EURO I E0532
DPFRF E0692

E0540

EURO II SCRRF E0628
DPFRF E0700

E0548

1420 ¢ EURO Il SCRRF E0636
DPFRF E0708

E0556

EURO IV SCRRF E0644
DPFRF E0716

SCR E0567

EURO V EGR E0568
EGR + SCRRF E0652

EURO VI E0580
Pre-EURO | E0525
EURO I £0533
DPFRF E0693

E0541

EURO Il SCRRF E0629
DPFRF E0701

E0549

206 ¢ EURO Il SCRRF E0637
DPFRF E0709

E0557

EURO IV SCRRF E0645
DPFRF EO717

SCR E0569

EURO V EGR E0570
EGR + SCRRF E0653

EURO VI E0581
2698 ¢ Pre-EURO | E0526
EURO | E0534
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DPFRF E0694

E0542

EURO II SCRRF E0630
DPFRF E0702

E0550

EURO Il SCRRF E0638
DPFRF E0710

E0558

EURO IV SCRRF E0646
DPFRF E0718

SCR E0571

EURO V EGR E0572
EGR + SCRRF E0654

EURO VI E0582
Pre-EURO | E0527
EURO I E0535
DPFRF E0695

E0543

EURO Il SCRRF E0631
DPFRF E0703

E0551

28-32 1 EURO Il SCRRF E0639
DPFRF EO711

E0559

EURO IV SCRRF E0647
DPFRF E0719

SCR E0573

EURO V EGR E0574
EGR + SCRRF E0655

EURO VI E0583
Pre-EURO | E0528
EURO I E0530
DPFRF E0696

E0544

EURO Il SCRRF E0632
DPFRF E0704

>32t E0552
EURO Il SCRRF E0640
DPFRF E0712

E0560

EURO IV SCRRF E0648
DPFRF E0720

EURO V SCR E0575
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HGV -
Avrticulated

EGR E0576
EGR + SCRRF E0656
EURO VI E0584
Pre-EURO | E0761
E0766
EURO I
DPFRF E0866
EO771
EURO II SCRRF E0826
DPFRF E0871
E0776
EURO Il SCRRF E0831
14-20t
DPFRF E0876
E0781
EURO IV SCRRF E0836
DPFRF E0881
SCR E0786
EURO V EGR EO0787
EGR+SCRRF E0841
EURO VI E0796
Pre-EURO | E0762
E0767
EURO I
DPFRF E0867
E0772
EURO Il SCRRF E0827
DPFRF E0872
EQ777
EURO Il SCRRF E0832
20-28 t
DPFRF E0877
E0782
EURO IV SCRRF E0837
DPFRF E0882
SCR E0788
EURO V EGR E0789
EGR+SCRRF E0842
EURO VI E0797
Pre-EURO | E0763
E0768
EURO I
DPFRF E0868
E0773
28-34 t
EURO Il SCRRF E0828
DPFRF E0873
EO778
EURO 11
SCRRF E0833
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DPFRF E0878

E0783

EURO IV SCRRF E0838
DPFRF E0883

SCR E0790

EURO V EGR E0791
EGR+SCRRF E0843

EURO VI E0798
Pre-EURO | E0764
EURO I E0769
DPFRF E0869

E0774

EURO II SCRRF E0829
DPFRF E0874

E0779

34-40 ¢ EURO Il SCRRF E0834
DPFRF E0879

E0784

EURO IV SCRRF E0839
DPFRF E0884

SCR E0792

EURO V EGR E0793
EGR+SCRRF E0844

EURO VI E0799
Pre-EURO | E0765
EURO I E0770
DPFRF E0870

E0775

EURO Il SCRRF E0830
DPFRF E0875

E0780

40-50t EURO Il SCRRF E0835
DPFRF E0880

E0785

EURO IV SCRRF E0840
DPFRF E0885

SCR E0794

EURO V EGR E0795
EGR+SCRRF E0845

EURO VI E0800

Table A.17 — ‘EFTv10.1 and ‘EFT v9’ HGV vehicle sub-categories for diesel fuelled vehicles only
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Bus and Coach vehicle sub-categories for the ‘EFT v10.1° and ‘EFT v9.0’ datasets

Additional
. . -cat -cat
Vehicle tvoe | FUel | Weight | EURO vehicle SUanaamefory S“bncaameegory
yp Class class class technology Not Lond Lond
information otLondon ondon
Pre-EURO | E0295 E0296
E0301 E0302
EURO I
DPFRF E0470 E0469
E0307 E0308
EURO Il SCRRF E0413 E0412
DPFRF E0475
E0313 E0314
EURO Il SCRRF E0419 E0418
DPFRF E0481 E0482
E0319 E0320
<15t Hybrid E0321 E0322
EURO IV
SCRRF E0425 E0424
DPFRF E0487 E0488
SCR E0330 E0331
Hybrid E0333
Hybrid SCR E0332
EURO V -
Hybrid EGR E0334
EGR E0335 E0336
EGR + SCRRF | E0431 E0430
Bus Diesel EURO VI E0350 E0351
Hybrid E0352 E0353
Pre-EURO | E0297 E0298
E0303 E0304
EURO |
DPFRF E0471 E0472
E0309 E0310
EURO Il SCRRF E0415 E0414
DPFRF E0477
E0315 E0316
EURO Il SCRRF E0421 E0420
15-18 ¢ DPFRF E0483 E0484
E0323 E0324
Hybrid E0325 E0326
EURO IV
SCRRF E0427 E0426
DPFRF E0489 E0490
SCR E0337 E0341
Hybrid E0339
EURO V Hybrid SCR E0338
Hybrid EGR E0340
EGR E0343 E0342
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EGR + SCRRF | E0433 E0432
E0354 E0357
EURO VI -
Hybrid E0355 E0356
Pre-EURO | E0299 E0300
E0305 E0306
EURO |
DPFRF E0473 E0474
E0311 E0312
EURO Il SCRRF E0417 E0416
DPFRF E0479
E0317 E0318
EURO I SCRRF E0423 E0422
DPFRF E0485 E0486
E0327 E0329
>18t ;
Hybrid E0328
EURO IV
SCRRF E0429 E0428
DPFRF E0491 E0492
SCR E0344 E0345
Hybrid SCR E0347
EURO V Hybrid EGR E0346
EGR E0348 E0349
EGR + SCRRF | E0435 E0434
E0358 E0359
EURO VI -
Hybrid E0360
Pre-EURO | E0361
E0363
EURO |
DPFRF E0493
E0365
EURO I DPFRF E0495
SCRRF E0436
E0367
EURO Il DPFRF E0497
15-18t
SCRRF E0438
] E0369
Coach Diesel
EURO IV DPFRF E0499
SCRRF E0440
SCR E0371
EURO V EGR E0372
EGR + SCRRF E0442
EURO VI E0375
Pre-EURO | E0362
E0364
>18't EURO |
DPFRF E0494
EURO I E0366
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DPFRF E0496

SCRRF E0437

E0368

EURO Il DPFRF E0498
SCRRF E0439

E0370

EURO IV DPFRF E0500
SCRRF E0441

SCR E0373

EURO V EGR E0374
EGR + SCRRF E0443

EURO VI E0376

Table A.18 — ‘EFTv10.1 and ‘EFT v9’ Bus vehicle sub-categories for diesel fuelled vehicles only

Motorcycle vehicle sub-categories for the ‘EFTv10.1°, ‘EFT v9.0’ and ‘EFT v8.0’ datasets

Vehicle tvoe Fuel | Additional | “"9"€ | EyRO Sub-category name
yp type | information pacity class
(cc)
Motorcycle (All) Petrol | n/a All All E0001

Table A.19 —motorcycle vehicle sub-category

Motorcycle vehicle sub-categories for the ‘COPERT v5.5’ datasets
Vehicle type Fuel | Additional Ci’;g'c’}tey EURO Sub-category name
type | information (cc) class
Petrol | 2-stroke <50 Pre-Euro 1 E0918
Petrol | 2-stroke <50 Euro 1 E0919
Petrol | 2-stroke <50 Euro 2 E0920
Petrol | 2-stroke <50 Euro 3 E0921
Petrol | 2-stroke <50 Euro 4 E0922
Petrol | 2-stroke <50 Euro 5 E0923
Petrol | 2-stroke <50 Pre-Euro 1 E0924
Petrol | 2-stroke <50 Euro 1 E0925
Motorcycle Petrol | 2-stroke <50 Euro 2 E0926
Petrol | 2-stroke <50 Euro 3 E0927
Petrol | 2-stroke <50 Euro 4 E0928
Petrol | 2-stroke <50 Euro 5 E0929
Petrol | 4-stroke < 250 Pre-Euro 1 E0930
Petrol | 4-stroke <250 Euro 1 E0931
Petrol | 4-stroke <250 Euro 2 E0932
Petrol | 4-stroke <250 Euro 3 E0933
Petrol | 4-stroke <250 Euro 4 E0934
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Petrol | 4-stroke <250 Euro 5 E0935
Petrol | 4-stroke 250 - 750 | Pre-Euro 1 E0936
Petrol | 4-stroke 250 -750 | Euro1 E0937
Petrol | 4-stroke 250 - 750 | Euro 2 E0938
Petrol | 4-stroke 250 - 750 | Euro 3 E0939
Petrol | 4-stroke 250 - 750 | Euro 4 E0940
Petrol | 4-stroke 250 - 750 | Euro 5 E0941
Petrol | 4-stroke > 750 Pre-Euro 1 E0942
Petrol | 4-stroke >750 Euro 1 E0943
Petrol | 4-stroke >750 Euro 2 E0944
Petrol | 4-stroke > 750 Euro 3 E0945
Petrol | 4-stroke >750 Euro 4 E0946
Petrol | 4-stroke > 750 Euro 5 E0947

Table A.20 —motorcycle vehicle sub-category

EFT v5.2 and EFT v6.0.1

Vehicle sub-category name

HEAVY vehicle sub-
categories

LIGHT vehicle sub-
categories

HEAVY mway London

LIGHT mway London

HEAVY outer London

LIGHT outer London

HEAVY inner London

LIGHT inner London

HEAVY central London

LIGHT central London

HEAVY mway England

LIGHT mway England

HEAVY rural England

LIGHT rural England

HEAVY urban England

LIGHT urban England

HEAVY mway NI

LIGHT mway NI

HEAVY rural NI

LIGHT rural NI

HEAVY urban NI

LIGHT urban NI

HEAVY mway Scotland

LIGHT mway Scotland

HEAVY rural Scotland

LIGHT rural Scotland

HEAVY urban Scotland

LIGHT urban Scotland

HEAVY mway Wales

LIGHT mway Wales

HEAVY rural Wales

LIGHT rural Wales

HEAVY urban Wales

LIGHT urban Wales

Table A.21 — EFT v5.2 and EFT 6.0.1 vehicle sub-categories
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UKEFD UK Diesel UKEFD
2001 2001
Vehicle Emission VEELC_Ie Emission VEELC_Ie Emission
e | vehicle unit | S0 | yermciaunie | category | ecic'y
name name

Heritage per 2 cars Intercity per car Heritage per 2 cars
IC125 per power car | Regional per car IC125 per power car
Pacer per car Freight per train Pacer per car
Sprinter per car Electric per car Sprinter per car
Turbo per car Turbo per car
Class47pP loco + 7 Class47P loco + 7

coaches coaches
Electric per train Class37F per loco
Class37F per loco Class47F per loco
Class37F_2loco | per pair of Class56F per loco

locos
Class47F per loco Class58F per loco
Class56F per loco Class60F per loco
Class58F per loco
Class60F per loco
Class66F per loco

Table A.22 — Vehicle sub-categories for sets of rail emission factors available in EMIT. The “Emission
factors vehicle unit” column gives the definition of “vehicle” for use in calculating emission factors (see
text).
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A.5 Railway emissions

In terms of activity data, the rail emission factor datasets included within EMIT are classified
in two different ways. The older datasets (UKEFD 2001, UK Diesel 2001 and UKEFD) use
the number of trains per day as the activity parameter, whereas for the newest dataset
(UKEFDO7 Rail), the emissions are calculated in terms of fuel use. Table A.23 summarises
the rail transport emission factor datasets in EMIT.

For UKEFD 2001 and UK Diesel 2001:

e A vehicle sub-category has been added for electric trains. Although electric trains
have zero emissions as far as the emission calculations in EMIT are concerned, a
category has been included to allow count data to be stored on electric trains.

e The PM2s emissions are set equal to the PM1o emissions as a conservative estimate.

Number of
I Description Reference vehicle Pollutants available
name sub-
categories
ARSENIC, B[a]P, B[b]F,
B[ghi]P, B[k]F, BENZENE,
BERYLLIUM, BUTADIENE,
Emission factors from CADMIUM, CHROMIUM,
s CO, C0O2, COPPER,
UKEFOOT | UKEnisir | UKERD | | FLUGRANTIENE ol
(2007) I[cd]P, LEAD, MERCURY,
CH4, N20O, NICKEL, NOx,
NO2, PCP, PM10, PM2.5,
SELENIUM, SO2, TIN,
VANADIUM, VOC, ZINC
Emission fa}ct(_)rs from BENZENE, BUTADIENE,
UKEFD the UK Emission UKEFD
2001 Factors Database 2001 14 CO, CO2, CH4, NOx, N20,
PM10, PM2.5, SO2, VOC
(2001)
UK Diesel Emission factors from | EMEP 2001 BENZENE, BUTADIENE,
2001 the UK GHG and UKEFD 4 CO, CO2, CH4, NOx, N20,
Emissions Inventory 2003 PM10, PM2.5, SO2, VOC
Emission factors from
UKEED the UK Emission UKEFD 11 BENZENE, BUTADIENE,
Factors Database 2001 CO, NOx, PM10, SO2, vOC
(1998)

Table A.23 — Summary of rail transport emission factor datasets in EMIT.

A.5.1 UKEFD and UKEFD 2001

The older emission factors for rail traffic are from the UK Emission Factors Database,
updated in 2001 from the earlier version in 1998 (UKEFD 2001). These data form the
basis for the EMIT rail emission factors UKEFD 2001 and UKEFD respectively. The
latter are retained for compatibility with earlier versions of EMIT.

EMIT User Guide Page 273



APPENDIX A - Data for road, rail and shipping sources

A5.2

A.5.3

There are 14 vehicle sub-categories in UKEFD 2001 and 11 in UKEFD (see Table
A.22). The definition of ‘vehicle’ for these emission factors varies according to the
vehicle sub-category, and this is reflected in the column ‘Emission factors vehicle
unit’. The number of complete trains in a traffic count needs to be multiplied by the
number of vehicle units in each train for the purposes of calculating emissions. For
example, each Sprinter passenger train contributes Nc vehicles to the traffic count,
where Nc is the number of cars in the train, while each Class66F freight train would
contribute Ni vehicles to the traffic count, where Ni is the number of locomotives in
the train.

UK Diesel 2001

Rail emission factors may also be derived from the UK Greenhouse Gas Inventory
(which gives factors per unit fuel consumed so that fuel consumption data are needed
to give factors per vehicle km, Salway et al. 2001), yielding the UK Diesel 2001 set
of emission factors in EMIT.

UKEFDO7 Rail

These data from the UKEFD were supplied to CERC in January 2010 (UKEFD
2007). PM2s and NO2 emission factors were not included explicitly in the UK
Emission Factor Database for 2007. Therefore, PM2s emission factors have been
calculated as 66.7% and 75% of PMyo factors for stationary and mobile sources
respectively (AEAT 2010); NO2 emission factors have been taken as 5% and 15% of
NOy emission factors for stationary and mobile sources respectively (AEAT 2009a).

This dataset includes generalised emission factors for freight, intercity and regional
trains, as well as for stationary combustion. These factors are suitable for use when
the quantity of fuel consumed by the vehicles is known.

A copy of this dataset in the form of a Microsoft Excel spreadsheet (UKEFDOQ7
Rail.xls) has been supplied in the EMIT installation directory, in the subdirectory
Data\ActivityDatasets. This spreadsheet contains the Nomenclature For Reporting
(NFR) format (UNECE) and Selected Nomenclature for Air Pollution (SNAP,
European Environment Agency) codes, in addition to the Intergovernmental Panel on
Climate Change (IPCC) sectors for each activity.

For general information about the UKEFD datasets, please refer to Section C.2.1.
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A.6 Shipping emissions

One dataset for shipping emissions is included within EMIT: UKEFDO7 Shipping. This is
summarised in Table A.24 and described below.

Dataset . Source .
name Description | Reference type Pollutants available
point, ARSENIC, B[a]P, B[b]F, B[ghi]P, BIKIF,
UKEED line, BENZENE, BERYLLIUM, CADMIUM,
EF area, CHROMIUM, CO, CO2, COPPER,
gt:?EFian ]‘frrg'rf]s'o”s ;’0'37'5':[) volume | FLUORANTHEN, HCI, I[cd]P, LEAD,
pPINg shionic and MERCURY, CH4, N20, NICKEL, NOX,
PPINg CandD | NO2, PCP, PM10, PM2.5 , SELENIUM,
sources SO2, TIN, VANADIUM, VOC, ZINC

Table A.24 — Summary of the shipping emission factor dataset contained in EMIT.

A.6.1 UKEFDO7 Shipping

Table A.24 summarises the shipping emission factor dataset included within EMIT.
These data from the UKEFD were supplied to CERC in January 2010 (UKEFD
2007). PM2s and NO2 emission factors were not included explicitly in the UK
Emission Factor Database for 2007. Therefore, PM2s emission factors have been
calculated as 75% of PMyo factors (AEAT 2010); NO2 emission factors have been
taken as 8% of NOx emission factors (ENTEC 2010).

This dataset includes generalised emission factors for UK, coastal, international and
naval shipping for different fuel types. These factors are suitable for use when the
quantity of fuel consumed by the ships is known.

A copy of this dataset in the form of a Microsoft Excel spreadsheet (UKEFDO7
Shipping.xls) has been supplied in the EMIT installation directory, in the subdirectory
Data\ActivityDatasets. This spreadsheet contains the Nomenclature For Reporting
(NFR) format (UNECE) and Selected Nomenclature for Air Pollution (SNAP,
European Environment Agency) codes, in addition to the Intergovernmental Panel on
Climate Change (IPCC) sectors for each activity.

For general information about the UKEFD datasets, please refer to Section C.2.1.
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A.7 Route types

A route type is a breakdown of traffic into the vehicle sub-categories belonging to a set of
emission factors. The breakdown is specified for each of the fleet components. Thus the fleet
components give the overall breakdown of traffic — such as 15% heavy vehicles, 80% light
vehicles and 5% motorcycles — while the route type gives the split of the light vehicles, say,
into petrol cars, diesel cars, petrol LGVs and diesel LGVs, and similarly for the heavy
vehicles and motorcycles.

EMIT offers a number of pre-defined route types, at least one for each of the available sets of
emission factors. Tables A.25 to A.31 summarise the pre-defined route types available in
EMIT. Section A.7.6 gives a discussion of an example route type.

Differences between the route type fleet compositions

It is a good idea to update any old emissions inventories by applying a more up-to-date
emissions dataset (although it is always a good idea to keep a copy of the old database for
comparison purposes). For example, it may be appropriate to update road source emissions
from an old database by using a new dataset, such as one the ‘EFT v10.1’ datasets. This is
straightforward to do using the Modify Group... button on the EMIT Inventory screen. However,
during this process, it is necessary not only to choose a new emission factor dataset, but also
to choose an appropriate route type for all the roads within the chosen group.

If one of the pre-defined route types are to be used, it is important to be aware of any
differences in the definitions of the route types so that any change in emissions can be
accounted for i.e. are the changes solely due to the new emission factor dataset, or are there
some changes because a different route type has been used? Details are given below.

As outlined in Section A.2, and shown in Tables A.16 to A.22, there are slightly different
vehicle sub-categories for each of the emission factor datasets. In some cases, the different
route types have also used different fleet composition data.

A.7.1 EFT v5.2 and EFT v6.0.1

Table A.25 summarises the EFT v5.2 and EFT v6.0.1 route types available in EMIT.
The route types are independent of year.

The EFT v5.2 and EFT v6.0.1 datasets have separate route types for inside and
outside London. The non-London datasets are split up into regions representing the
four countries of the UK: England (not London), Northern Ireland, Scotland and
Wales. These regions have pre-defined route types representing traffic flows on urban,
motorway and rural roads. These route types are very simple due to the small number
of vehicle sub-categories. In fact, they can only be defined in one way, so they never
need to be modified.

The London route types cover central, inner, outer and motorway roads. Figure A.1
shows the London regions classified as central, inner and outer London.
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Figure A.1 — Definition of central, inner and outer areas of London

Note that in EMIT, the corresponding fleet composition available for the EFT factors
is heavy/light/motorcycle (for further details, please refer to Section A.1 above).
However, EFT emissions are only given for heavy duty vehicles and light duty
vehicles. Therefore, emissions from motorcycles are assumed to be the same as those

from light vehicles.

Dataset

Route type names

Motorway Urban Rural Central Inner Outer
EFTV5.2 EFIVS.2 | gppysp | EFTVS2
- - Central Outer
Mway Lon Inner Lon
Lon Lon
EFTV5.2 EFTV5.2 EFTV5.2 i i i
Mway Eng Urban Eng Rural Eng
o) |EFTse2 EFTV5.2 EFTV5.2 ] ] ]
Vo Mway NI Urban NI Rural NI
EFTV5.2 EFTV5.2 EFTV5.2 i i i
Mway Scot Urban Scot Rural Scot
EFTV5.2 EFTV5.2 EFTV5.2 ) 3 )
Mway Wales | Urban Wales Rural Wales
EFTV6.0 EFIVB.0 | pppygo | EFTVOO
- - Central Outer
Mway Lon Inner Lon
Lon Lon
EFTv6.0 EFTv6.0 EFTv6.0 i i i
Mway Eng Urban Eng Rural Eng
i, |EFTweO EFTV6.0 EFTV6.0 ] ] ]
Vo.L. Mway NI Urban NI Rural NI
EFTv6.0 EFTv6.0 EFTv6.0 i i i
Mway Scot Urban Scot Rural Scot
EFTv6.0 EFTVv6.0 EFTV6.0 i ) )
Mway Wales | Urban Wales Rural Wales
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Table A.25 — Road route types available in EMIT for EFT v5.2 and EFT v6.0.1 emission factors. The
names given here are those appearing in the EMIT interface.

A.7.2 Eleven fleet component route types for EFT v10.1 datasets

Table A.26 and Table A.27 lists the pre-defined route types available for the 11 fleet-
component split with the EFT v10.1 datasets.

The London route types should be used for emissions modelling work in London in
the absence of local data.

The route types have been split up into a “PM” route type, which should be used for
PM emissions, and a “NOX” route type, which should be used for all other pollutants.

e Note that for the heavy vehicle components, data relating axle numbers to vehicle
weights were required; these were obtained from the appropriate source data (DfT
2020).

e The EFT v10.1 route types should be used for emissions modelling work within the
appropriate UK region (but outside London) in the absence of local data. As for the
London route types, for the heavy vehicle components, data relating axle numbers to
vehicle weights were required; these were obtained from the appropriate source data
(DT 2020).

e Separate route types are also defined for break wear, tyre wear and resuspension, but
they have not been listed here.
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o] c = Dataset road type
22 §| 2 | £ P
So| > i o Motorway Urban Rural
E10.1 PM[11]Eng M18 E10.1 PM[11]Eng U18 E10.1 PM[11]Eng R18
Eng'ff‘gd PM 1 4o E10.1 PM[11]Eng M30 | to E10.1 PM[11]Eng U30 | to E10.1 PM[11]Eng R30
(ﬁ:i’j‘oﬁ) \o. | FL0NOX(11JEng M13 E10.1 NOx[11]Eng U18 | E10.1 NOx[11]Eng R18
to E10.1 NOx[11]Eng M30 | to E10.1 NOx[11]Eng U30 | to E10.1 NOx[11]Eng R30
E10.1 PM[11]NI M18 E10.1 PM[11]NI U18 E10.1 PM[11]NI R18
Northern PM 1 o F101 PM[11]NIM30 | toE10.1 PM[11]NIU30 | toE10.1 PM[11]NIR30
Ireland E10.1 NOx[11]NI M18 E10.1 NOx[11]NI U18 E10.1 NOx[11]NI R18
‘EFT | 2018- NO« | 4o F10.1 NOx[11]NI M30 | to E10.1 NOx[11]NI U30 | to E10.1 NOx[11]NI R30
v10.1 2030 E10.1 PM[11]Sco M18 E10.1 PM[11]Sco U18 E10.1 PM[11]Sco R18
PM | o k101 PM[11]Sco M30 | to E10.1 PM[11]Sco U30 | to E10.1 PM[11]Sco R30
Scotland E10.1 NOX[11]Sco M18 | E10.1NOX[11]ScoU18 | E10.1 NOx[11]Sco R18
NO« 15 k101 NOx[11]Sco M30 | to E10.1 NOx[11]Sco U30 | to E10.1 NOx[11]Sco R30
£10.1 PM[11]Wal M18 E10.1 PM[11]Wal U18 E10.1 PM[11]Wal R18
PM 1o E101 PM[11]Wal M30 | to E10.1 PM[11]Wal U30 | to E10.1 PM[11]Wal R30
Wales o, | ELOINOX[11]WalM1s | E10.INOK11WalUl8 | E10.INOX(11Wal R18
x

to E10.1 NOx[11]Wal M30

to E10.1 NOx[11]Wal U30

to E10.1 NOx[11]Wal R30

Table A.26 — Pre-defined route types available for the UK EFT v10.1 emission factors with the 11
fleet-component split.
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.~ 2o | &
2| ¢| 5| €
<3 © 5= S Route Types
So| > > S
92
M E10.1 PM[11]Lon 118
London to £10.1 PM[11]Lon 130
Inner NO E10.1 NOx[11]Lon 118
X to £10.1 NOx[11]Lon 130
oM £10.1 PM[11]Lon C18
London to £10.1 PM[11]Lon C30
Central NO E10.1 NOx[11]Lon C18
‘EFT | 2018- ) to E10.1 NOx[11]Lon C30
v10.1 | 2030 oM £10.1 PM[11]Lon 018
London to £10.1 PM[11]Lon O30
Outer NO E10.1 NOx[11]Lon 018
X to £10.1 NOx[11]Lon 030
oM E10.1 PM[11]Lon M18
London to £10.1 PM[11]Lon M30
Motorway NO E10.1 NOx[11]Lon M18
X to £10.1 NOx[11]Lon M30

Table A.27 — Pre-defined route types available for the London EFT v10.1 emission factors with the 11
fleet-component split.

A.7.3 Eleven fleet component route types for COPERT v5.5 datasets

Table A.28 and Table A.29 list the pre-defined route types available for the 11 fleet-
component split with the COPERT v5.5 datasets. The route type data is identical to
that given for EFT 10.1 NOx route types.

Dataset road type

Motorway

Urban

Rural

COPERT5_5[11]Eng M18 to
COPERT5_5[11]Eng M30

COPERT5_5[11]Eng U18 to
COPERT5_5 [11]Eng U30

COPERT5_5[11]Eng R18 to
COPERT5_5[11]Eng R30

COPERT5_5[11]NI M18 to
COPERT5_5[11]NI M30

COPERT5_5[11]NI U18 to
COPERT5_5[11]NI U30

COPERT5_5[11]NI R18 to
COPERT5_5[11]NI R30

COPERT5_5[11]Sco M18 to
COPERT5_5[11]Sco M30

COPERT5_5[11]Sco U18 to
COPERT5_5[11]Sco U30

COPERT5_5[11]Sco R18 to
COPERT5_5[11]Sco R30

D o o =

% S o =

— e ) (o))

8 (o) > &’
England
(outside
London)

o Northern

2 Ireland

= |2018-

04

w 2030

[a

S Scotland
Wales

COPERTS5_5[11]Wal M18 to
COPERTS5_5[11]Wal M30

COPERTS5_5[11]Wal U18 to
COPERTS5_5[11]Wal U30

COPERTS5_5[11]Wal R18 to
COPERTS5_5[11]Wal R30

Table A.28 — Pre-defined non-London route types available for COPERT v5.5 emission factors
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©

- c @

0 o %) ©

%3 a cC -

Eg o 9.% Route Types
ml—

COPERT5_5[11]Lon 118
to COPERT5_5[11]Lon 130
COPERT5_5[11]Lon C18
London Central -
2018- to COPERT5_5[11]Lon C30
2030 COPERT5_5[11]Lon 018
London r -
ondon Oute to COPERT5_5[11]Lon 030
COPERT5_5[11]Lon M18
to COPERT5_5[11]Lon M30

London Inner

COPERT v5.5

London Motorway

Table A.29 — Pre-defined London route types available for COPERT v5.5 emission factors

A.7.4

A.7.5

Dutch emission factors

There are three routes types for the Dutch emission factor datasets, one corresponding
to each dataset. These are summarised in Table A.30 below.

Dataset Route type
NL HIGHWAY 2010 NL HIGHWAY RT
NL NON-HIGHWAY NL NON-HIGHWAY RT
2010
NL TRUCK E-ZONE NL TRUCK E-ZONE RT
2010

Table A.30 — Road route types available in EMIT for the Dutch emission factor datasets. The
names given here are those appearing in the EMIT interface.

UKEFD, UKEFD 2001 and UK Diesel 2001
Table A.31 summarises the rail route types available in EMIT.

It is likely that route types for rail sources will often be user-defined due to the wide
variation in use of railway lines. Therefore route types ‘test rail route (13)’ (for
UKEFD 2001), ‘test rail route (3)’ (for UK Diesel 2001) and ‘rail route (2)’ (for
UKEFD) are intended only as a starting point for this process.

In the route type ‘UKEFD 2001 Full’, the number of rail fleet components is equal to
the number of vehicle sub-categories, so that individual traffic counts can be entered
directly for each vehicle sub-category for every source (the route type matrix is then
simply the unit matrix); similarly for ‘UK Diesel 2001 Full’.

UKEFD 2001 UK Diesel 2001 UKEFD
UKEFD 2001 Full UK Diesel 2001 Full | rail route
test rail route (3)
test rail route (13)
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Table A.31 — Rail route types available in EMIT. The names given here are those that appear
in the EMIT interface.

A.7.6 An example route type

Examples of two route types from the ‘NAEI 2012’ datasets are shown in Figure A.2,
namely NAEI 12 Eng[3] U15 and NAEI 12 Eng[3] M15. The NAEI emission dataset
has been removed from EMIT as it is dated, however, as users may find this
illustration useful this example has been left in the User Guide. This figure illustrates
how the route types are defined: we have a certain number of vehicle sub-categories
because of our choice of emission factors — in this case 372 for each ‘NAEI 2012
dataset — and a certain number of fleet components — in this case 3. Each fleet
component is then comprised of a distribution of the relevant vehicle sub-categories.

The breakdown by vehicle types within the fleet components are shown in Figure
A.2. In the NAEI 12 Eng[3] U15 route type, 44% of the light vehicles component are
petrol cars, compared to 32% of the light vehicles component in the NAEI 12 Eng[3]
M15 route type. Tables A.16 to A.19 give the meanings of the vehicle sub-category
names used in the ‘NAEI 2012’ datasets.

Points to note from this example are as follows:

(@) The route types have an associated year, namely 2015. The vehicle sub-
category proportions will change in the route types for different years (for
instance compare NAEI 12 Eng[3] U15 and NAEI 12 Eng[3] U20 using the
menu option Data, Route Types, Road). The changes in later years for equivalent
route types represent the penetration of newer vehicles into the fleet.

(b) The year dependence of the ‘NAEI 2012’ datasets is incorporated both into the
route type and the emission factors. The emission factor year dependence
accounts for the uptake and effect of new fuels and higher emissions from
deteriorated engines of older vehicles under different driving conditions.

(c) The NAEI 12 Eng[3] U15 and NAEI 12 Eng[3] M15 route types represent
traffic in urban areas and motorways respectively; there are also route types
for rural areas. The urban/rural/motorway route type split accounts for factors
such the larger proportion of articulated HGVs on motorways as compared to
buses and rigid HGVs.

(d) The route types also have an associated region, which in the example is
England (outside London). The region accounts for differences in diesel and
petrol car proportions across the UK and the accelerated up-take of newer
vehicle technologies in London required for compliance with the city’s Low
Emission Zone (LEZ).

(e) Figure A.3 shows the relationship between fleet components, vehicle sub-
categories and AADT (total number of vehicles per day) based on the NAEI 12
Eng[3] U15 and NAEI 12 Eng[3] M15 route types. The figure shows three
bars:

- The top bar represents the fleet components. There are 8000 light
vehicles / day, 1500 heavy vehicles/day, and 500 motorcycles/ day,
making a total AADT of 10000.
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- The other two bars show how the AADT of 10000 is split into different
vehicle types for the two route types. The relative contributions of
different wvehicle types within the light, heavy and motorcycles
components changes between the urban and motorway route type. For
example a greater proportion of the 1500 heavy vehicles / day is made up
of articulated HGVs (vehicle sub-categories R168 to R202) in the
motorway route type NAEI 12 Eng[3] M15 (808 vehicles / day) compared
with the urban route type NAEI 12 Eng[3] U15 (176 vehicles / day).

(f) A detailed vehicle breakdown of petrol cars in the NAEI 12 Eng[3] U15 route
type is shown in Figure A.4. The breakdown of petrol cars is split into three
engine size categories: <1400cc (vehicle sub-categories R001 to RO07f); 1400
— 2000cc (vehicle sub-categories R008 to R014f); and >2000cc (vehicle sub-
categories R015 to R021f). The vehicle breakdown is further split within the
engine size categories by the Euro standard of the vehicles. For example, a
traffic flow of 8000 light vehicles / day for the NAEI 12 Eng[3] U15 route type
will include 542 Euro 5 petrol cars <1400cc (vehicle sub-categories R006 and
RO06f).

EMIT User Guide Page 283



APPENDIX A - Data for road, rail and shipping sources

Route type:
NAEI 12 Eng[3] U15

Light vehicles fleet component

Vehicle sub-categories: R0O01 to R021f (petrol cars); R022 to R069 (diesel
cars); and RO70 to R111f (LGVs)

LGVs
15%

Route type:
NAEI 12 Eng[3] M15

Light vehicles fleet component

Vehicle sub-categories: RO01 to R0O21f (petrol cars); R022 to R0O69 (diesel
cars); and R070 to R111f (LGVs)

LGVs
16%

Heavy vehicles fleet component

Vehicle sub-categories: R112 to R167 (rigid HGVs); R168 to R202
(articulated HGVS); and R203 to R237 (buses & coaches)

Buses & coaches
35%

Motorcycles fleet component

Vehicle sub-categories: R238 to R241 (mopeds); R242 to 249 (2-stroke
motorcycles); and R250 to R265 (4-stroke motorcycles)

4-stroke
motorcycles
88%

Heavy vehicles fleet component

Vehicle sub-categories: R112 to R167 (rigid HGVs); R168 to R202
(articulated HGVs); and R203 to R237 (buses & coaches)

3%

Motorcycles fleet component
Vehicle sub-categories: R250 to R265 (4-stroke motorcycles) only

4-stroke
motorcycles
100%

Figure A.2 — Comparison of the breakdown by vehicle type for the fleet components of two route types from the ‘NAEI 2012’ datasets. The route types shown
represent vehicle breakdowns for England outside London for 2015 for urban roads (NAEI 12 Eng[3] U15) and motorways (NAEI 12 Eng[3] M15).
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Traffic composition

Traffic breakdown if NAEI 12 Eng[3] U15 route type selected

B & c,519
-stroke m/c,
4-stroke m/c, 439

Traffic breakdown if NAEI 12 Eng[3] M15 route type selected

4-stroke m/c, 500

Figure A.3 — Schematic illustration of the relationship between traffic composition and route type, comparing the breakdown by vehicle type for NAEI 12
Eng[3] U15 and NAEI 12 Eng[3] M15 route types for an example AADT of 10000 vehicles per day.
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Figure A.4 — Breakdown of petrol cars in NAEI 12 Eng[3] U15 for an example AADT of 10000. For simplicity, vehicle sub-categories names are not shown.
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A.8 Calculation of emission rates from traffic data

We saw in Section 3.1.3 the various quantities used to describe traffic and the calculation of
emission rates for this traffic. In this section we show how these quantities are related
mathematically, using an older set of emission factors that are no longer in EMIT, the LRC
emission factors. The LRC factors use only 8 vehicle sub-categories, so the calculation is
easier to follow. The same principles apply to all the traffic emission factor sets.

(a) The starting point is a set of emission factors. For a given year and vehicle speed, we
can represent the emission factors as a matrix E, e.g. the LRC emission factors for a
speed of 30 km/hr and year 1999 has the following elements:

1 2 3 4 5 6 7 8

253 562 0525 0992 19.0 7.56 143 258 ) CO
1410 1040 187 300 106 231 315 676 | CO,
E=| 129 103 0482 0851 0.118 0.772 122 6.81| NO
0.535 0.612 0.0854 0.231 0.0874 0.0227 0.0369 0.525| PM
168 179 0.0977 0300 5.01 0984 168 215) VOC

X

In this matrix, the units are g/vehicle/km and the emission factors have been rounded
to 3 significant figures. The numbers above the columns represent the 8 emission
factor vehicle sub-categories, i.e.

1 = articulated HGV
2 = bus

3 = diesel car

4 = diesel LGV

5 = motorcycle

6 = petrol car
7 = petrol LGV
8 = petrol HGV

while each row corresponds to a particular pollutant, shown down the right-hand side
of the matrix.

(b) Next, we specify a traffic composition, which we represent by the column vector c, of
traffic counts, e.g.

300 \heavy
c = | 1600 | light
100 | m/c

where we have taken the traffic composition to be specified using 3 fleet components
and the numbers in the vector are the traffic counts for each component in
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vehicles/day. The total AADT is thus 2000 vehicles/day.

(c) Next, we choose a route type, which we represent by a matrix ®, e.g. the (pre-defined)

LRC non-Motorway 1998 route type for which

heavy light m/c
2388 0 0 1
1791 O 0 2
0 1159 O 3
®o=| 0 6.72 0 4
0 0 100| 5
0 7811 O 6
0 358 0 7
5821 O 0 8

where the units are percent (as given in the Route Type screen).

(d) The number of vehicles per day in each emission factors vehicle sub-category, n, is
then given by the following, since @ is in percent
72
54
185
108
100
1250
57
175

n=0.01-d-c=

0 N oo O A W NP

(e) Finally, we obtain the emission rate m for each pollutant by multiplying the number
of vehicles n by the road length L (metres) and the emission factors matrix E thus:

m=0.001-L-E-n,
where the units are g/day.
Alternatively, writing this out in full, and changing units to tonnes/yr, we have
m=(3.65x10°L)ED C

From this it is clear that the route type ® is a “bridge” between the emission factors E
and the traffic composition c.

In this example, if we take L = 4000m we would obtain
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19.43) CO
961.6 | CO,
m=| 5687 | NO,
0.3543| PM
3.607 ) VOC

in units of tonnes/yr.

The above procedure would also apply to calculation of emission rates from emission factors
and route types for rail traffic. For minor roads the procedure is again basically the same,
except that the traffic composition ¢ must be given in annual vehicle kilometres rather than
annual average daily number of vehicles (for each fleet component); it is then straightforward
to show that for a minor roads source

m=10E®C

in units of tonnes/yr.
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B.1 Introduction

Airport activity emission datasets are included within the EMIT database. These datasets are
discussed in this appendix. Copies of all datasets in the form of Microsoft Excel spreadsheets
have been supplied in the EMIT installation directory, in the subdirectory
Data\ActivitySpreadsheets.

Emission factors are regularly updated as new data are collated. Consequently, it is important
to be aware that the emissions factors held in EMIT are intended to be accurate at the time at
which they were collated but subsequent updates will not be included until the next release of
the software. If users are concerned that this is an issue, they should refer to the source of the
emission factors (references given in Section 13).

The different airport activity datasets are listed in Table B.1. This table gives a brief
description of the datasets, their corresponding GHG sector, a reference for the factors, the
pollutants included within the dataset and the name of the reference spreadsheet supplied with
EMIT (as mentioned above). The datasets have been derived from the following sources:

e The ICAO Engine Emissions Databank — Issue 20B (EASA 2014);
The ICAO Carbon Emissions Calculator Methodology - Version 7 (ICAO 2014);
e The ICAO Engine Emissions Databank — Issue 17A (CAA 2010);

e Aerospace Information Report: Procedure for the Calculation of Aircraft Emissions
(AIR5715 2009);

e Piston engine aircraft emission factors from the Swiss Federal Office of Civil Aviation
(FOCA 2007);

e Turboprop aircraft emissions factors from the Swedish Defence Research Agency
(FOI 2007);

e USA Office of Environment and Energy (AEE), Federal Aviation Administration
(FAA 2004); and

e The revised 1996 Intergovernmental Panel on Climate Change Guidelines for National
Greenhouse Gas Inventories (IPCC 1996).

The ICAO factors should be used in preference to the IPCC values where appropriate activity
data are available. Note that, if the data are being used to compile a GHG emissions
inventory, the ICAO values within Issue 17A do not include CO; emissions, the most recent
version, ICAO Issue 20B, does include CO2 emissions.

The most recent ICAO factors should be used in preference to the older ones, which are
included in this version of EMIT for users who wish to continue working with an existing
inventory without converting to the more recent factors.
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Dataset Name Description lnie Reference Pollutants LIS
category spreadsheet
Airport Ground
AIRPORT GSE Support Ener UNIQUE SI\OA NF?If/I NOx, AIRPORT GSE
2007 Equipment v | 2006 Voo 2007.xls
(GSE)
Aircraft
APU 2004 Auxiliary Energy FAA2004 | SO NO2NOw 1 Apiy 2004 xis
. VOC
Power Units
EASA 2014,
ICAO 2014, | CO, COy, NOg,
Aircraft Engine FOCA 2007, | NOy, (PMy), ICAO 20 +
ICAO 20 + Other | & icsions Energy | k012007, | (PMae), SO» | Otherxls
AIR5715 VOC
2009
CAA 2010,
. . FOCA 2007, | CO, NOz, NOy,
ICAO 17 + Other g‘;icsr;féning'”e Energy | FOI 2007, | (PMu), (PMas), g’&? )}lz ¥
AIR5715 SO, VOC '
2009
Aircraft
emission
. CO, CO;, CHy, .
IPCC96 Air factors from Energy IPCC 1996 N2O, NO», NOy, IPCC96 Air
(average) the IPCC S0, VOC average.xls
manual - 2
average fleet
Aircraft
emission
CO, CO;, CHy, .
IPCC96 Air (old) | factorsfrom 1 ooy | 1PCC 1996 | N0, NO», NO,, | IPCCIB AIr
the IPCC old.xls
SO, VOC
manual - old
fleet

Table B.1 — Summary of airport emission factor datasets. A pollutant name in brackets implies that
emissions for this pollutant are not comprehensive.

Pollutants

The following pollutants are included in each dataset: CO, NO2, NOy, VOC.

e The data sets IPCC96 Air (average) and IPCC96 Air (old) also include: CO2, CHa,

N20, SOz.

e The ‘ICAO 20 + Other’ data set also includes: CO2, PM1g, PM25s and SO2. PMio
factors have only been calculated for engines from the ICAO database (please refer to
Section B.2.3 for more details). PM2s emission factors have been set equal to the PM1o
emission factors.

e The ‘ICAO 17 + Other’ data set also includes: PMio, PM25s and SO,. PMio factors
have only been calculated for engines from the ICAO database (please refer to Section
B.2.4 for more details). PM.s emission factors have been set equal to the PMyg
emission factors.

e The AIRPORT GSE 2007 factors also include PMio and PM.s. Again, the PM2s
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factors have been set equal to the PMyg factors.

Greenhouse Gas sectors

Each of the datasets described in this appendix have been associated with the Energy GHG
sector.

Source types

The airport datasets can be used to estimate emissions from point, line, area and volume
sources.

A note on Nitrogen Oxides

The NOy emission rates discussed in this Appendix are ‘NOx as NO2’ values, making them
consistent with all other datasets included in EMIT.
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B.2

Emission factors

Detailed descriptions of all the airport source datasets held in EMIT are given below. The
ICAQ factors should be used in preference to the IPCC values where appropriate activity data
are available (unless a GHG emission inventory is being compiled).

B.2.1

B.2.2

B.2.3

AIRPORT GSE 2007

The AIRPORT GSE 2007 dataset includes emission factors for airport ground support
equipment (GSE). The GSE included incorporate some generic heavy GSE and some
specific GSE based on equipment at Zurich airport. The emission factors have been
compiled from EC Non Road Mobile Machinery legislative limits (EC directive
97/68/EC) and EURO BASE 03 emission factors for stationary EURO standard
vehicles.

APU 2004

The APU 2004 dataset includes emission factors for 29 different types of Auxiliary
Power Units (APU). Each aircraft included in an inventory should have an associated
APU. Table B.3 provides a list of some of the common aircrafts with compatible
APUs. These factors were compiled by the FAA.

ICAO 20 + Other

The ICAO 20 + Other dataset calculates aircraft engine emissions from the activity
data shown in Table B.2. The user enters one or more sets of this activity data for each
source: therefore one EMIT source can include emissions from multiple aircraft
movements. The activity data can be typed manually into the EMIT source screen or
can be imported from an external file — see SECTION 6 for details of the import
procedure.

Activity data Units VLT Notes
range
Aircraft, engine, The user UID stands for Unique IDentifier, and is the
(UID), num of selects froma | - .
. . . engine code from the ICAQ database.

engines predefined list
The user can select one of the standard thrust
values (7%, 30%, 85%, 100%), or can enter a

Thrust % 0-100 custom value. For custom thrusts EMIT uses
linear interpolation to calculate the emissions
from the emissions indices and fuel flows at
the standard thrusts.

LTO Number of 0- LTO stands for Landing and Take-off

LTOs per year | 1000000 | Operation
TIM (mins) minutes 0-720 TIM stands for Time in Mode

Table B.2 — Activity data for the ICAO 20 + Other dataset.
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The EMIT ICAO 20 + Other dataset has been compiled from four sources.

Jet engine emissions have been taken from Issue 20 of the ICAO database
(EASA 2014). A copy of this data source is included for reference in the EMIT
installation directory, in the subdirectory Data\l CAODatabanks.

The ICAO database contains information on exhaust emissions relating to
those aircraft engines that have entered production. The information in the
database has been provided by engine manufacturers, who are solely
responsible for its accuracy.

The ICAO database was downloaded from the EASA website where further
supporting text can be found (http://easa.europa.eu). A copy of this database is
in the Data folder in the EMIT install directory.

PM1o emissions factors have been calculated from the ICAO data using version
3 of the First Order Approximation method (AIR5715 2009).

CO- emissions factors for jet and turbo-prop engines have been calculated from
the ICAO Carbon Emissions Calculator Method Version 7 (ICAO 2014).

Generic emissions factors for turboprop engines have been developed by
CERC for power bands (<1000HP, 1000-2000HP & >2000HP) from the
Swedish Defence Research Agency database (FOI 2007). PMyg factors were
not included in these data.

Piston engine emission factors (including CO-) have been taken from the Swiss
Federal Office of Civil Aviation database (FOCA 2007). PMy factors were not
included in these data.

B.2.4 ICAO 17 + Other
The EMIT ICAO 17 + Other dataset has been compiled from three sources.

Jet engine emissions have been taken from Issue 17 of the ICAO database
(CAA 2010). A copy of this data source is included for reference in the EMIT
installation directory, in the subdirectory Data\CAODatabanks.

The ICAO database contains information on exhaust emissions relating to
those aircraft engines that have entered production. The information in the
database has been provided by engine manufacturers, who are solely
responsible for its accuracy.

The ICAO database was downloaded from the Civil Aviation Authority
website. A copy of this database is in the Data folder in the EMIT install
directory.

PM31o emissions factors have been calculated from the ICAO data using version
3 of the First Order Approximation method (AIR5715 2009).

Generic emissions factors for turboprop engines have been developed by
CERC for power bands (<1000HP, 1000-2000HP & >2000HP) from the
Swedish Defence Research Agency database (FOI 2007). PMyg factors were
not included in these data.
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e Piston engine emission factors have been taken from the Swiss Federal Office
of Civil Aviation database (FOCA 2007). PMyo factors were not included in
these data.

B.2.5 IPCC96 Air (average) and IPCC96 Air (old)

The IPCC96 Air (average) and IPCC96 Air (old) datasets have been compiled using
data from Table 1-52 in Section 1.5 of Volume 3 of the IPCC manual (IPCC, 1996).
Emission factors for the Landing/Take-Off (LTO) cycle are given in addition to those
for cruise. Emission factors for an ‘old’ fleet and an ‘average’ fleet have been given in
different datasets.
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Auxiliary Power Unit

Aircraft code (ACCODE)

APU 131-9

B737-6, B737-7, B737-7-BBJ, B737-8, B737-8-BBJ2, B737-9, MD90, B737-8W, B737-9ER

APU GTCP 331-350

A330-2, A330-3, A340-2, A340-3, A340-5, A340-6

APU GTCP 36 (80HP)

GULF5, GULF550, HS748-1, HS748-2, HS748-2A, HS748-2B, L188, SD360-1, YS11-1, GULF5-SP

APU GTCP 36-100

BAE146-100, BAE146-100Q, BAE146-200, BAE146-RJ100, BAE146-RJ115, BAE146-RJ70, BAE146-RJ85, CL-216,
CL600, CL601, CL602, CL604, FAL50, FAL50-EX, GULF2, GULF2-B, GULF2-SP, GULF3, GULF350, GULF4,
GULF450, GULF4-SP

APU GTCP 36-150[]

BAE146-200Q, BAE146-300, BAE146-300Q, DO328-1, DO328JET, EMB120, ERJ135, ERJ135-ER, ERJ135-LR,
ERJ140, ERJ145, ERJ145-ER, ERJ145-LR, ERJ170, ERJ190, ERJ195, FAL2000, FAL2000EX, FAL20-C, FAL20-D,
FAL20-E, FAL20-F, FAL20-G, FAL900, FAL900B, FAL900C, FAL900EX, GULF1, GULF100, GULF150, GULF200,
H4000, HS125-8, ERJ140-LR, ERJ145-EP, ERJ145-EU, ERJ145-LU, ERJ145-MP, ERJ145-XR, ERJ170-LR, FAL900DX,
HS125-9

APU GTCP 36-150[RR]

CRJ1, CRJ2, F28-100, CRJ1-LR, CRJ2-ER, CRJ2-LR, CRJ4, CRJ4-LR

APU GTCP 36-300 (80HP)

A318-1, A319-1, A319-1X/LR, A320-1, A320-2, A321-1, A321-2

APU GTCP 36-4A

F28-1000, F28-2000, F28-3000, F28-4000, F28-70

APU GTCP 660 (300 HP)

B747-1, B747-2, B747-3, B747-SP, B747-SR, I1L18, 1L62, IL76, I1L86, IL96, L1011-3, IL114, L1011-1, L1011-100, L1011-
200, L1011-250, L1011-500

APU GTCP 85 (200 HP)

B707-1, B707-3, B717-2, B720, CONCRD, CRJ7, CRJ9, CV640, GLOBALEXPRESS, TU134, TU154, TU204, YAK42,
CRJ705-LR, CRJ7-ER, CRJ7-LR, CRJ9-ER

APU GTCP30-54

F27, F27-1, F27-2, F27-3, F27-4, F27-5, F27-50, F27-6, F27-60, F27-7

APU GTCP331-200ER (143 HP)

A300B4-6, A300C4-6, A300F4-6, A310-2, A310-3, B757-2, B757-3, B767-2, B767-2ER, B767-3, B767-3ER, B767-4,
B767-4ER

APU GTCP331-500 (143 HP)

B777-2, B777-2ER, B777-3, B777-3ER, B777-2LR

APU GTCP85-129 (200 HP)

B737-1, B737-2, B737-3, B737-4, B737-5, BAC111-2, BAC111-4, BAC111-475, BAC111-5

APU GTCP85-98 (200 HP)

B727-1, B727-2, DC8-5, DC8-6, DC8-7, DC9-1, DC9-2, DC9-3, DCY-4, DCY9-5, MD81, MD82, MD83, MD87, MD88

APU PW901A

B747-4, BT4T-4ER, B747-4F

APU TSCP700-4B (142 HP)

A300B2-1, A300B2-2, A300B2K-3, A300B4-1, A300B4-2, A300C4-2, A300F4-2, DC10-1, DC10-3, DC10-3ER, DC10-4,
MD10-3, MD11, MD11-ER, MD10-1

Table B.3 — Auxiliary Power Unit (APU) with associated aircraft codes (ACCODE, as defined in EDMS version 5.1)
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sources

C.1 Introduction

As outlined in Section 5, a number of non-transport activity emissions datasets are included
within the EMIT database. These datasets are discussed in this appendix. Copies of all
datasets in the form of Microsoft Excel spreadsheets have been supplied in the EMIT
installation directory, in the subdirectory Data\ActivitySpreadsheets. The most recent dataset
spreadsheets containing the UK Emission Factor Database (UKEFD) emission factors for
2007 include the Nomenclature For Reporting (NFR) format (UNECE) and Selected
Nomenclature for Air Pollution (SNAP, European Environment Agency) codes, in addition to
the Intergovernmental Panel on Climate Change (IPCC) sectors for each activity.

Emission factors are regularly updated as new data are collated. Consequently, it is important
to be aware that the emissions factors held in EMIT are intended to be accurate at the time at
which they were collated but subsequent updates will not be included until the next release of
the software. Some datasets, for example, those given on the UKEFD website (see below for
further details) are regularly updated and so the data given in EMIT may become out-of-date;
this is unavoidable. If users are concerned that this is an issue, they should refer to the source
of the emission factors (references given in Section 13).

The different activity datasets are listed in Table C.1. This table gives a brief description of
all datasets, their corresponding GHG sector, a reference for the factors and the name of the
reference spreadsheet supplied with EMIT (as mentioned above). The datasets have been
derived from the following seven sources:

e The UK Emission Factor Database (2007), private communication from AEA
(UKEFD 2007);

e The UK Environment Agency Intensive farming guidance note (UK EA 2009);

e Guidelines for Company Reporting on Greenhouse Gas Emissions (DEFRA 2002);

e Industrial Sector Carbon Dioxide Emissions: Projections and Indicators for the UK,
1990-2020 (GAD 2002);

e The revised 1996 Intergovernmental Panel on Climate Change Guidelines for National
Greenhouse Gas Inventories (IPCC 1996);

e The UK Greenhouse Gas Inventory, 1990 to 1999 (Salway et al. 2001); and
e The UK Emission Factor Database website (UKEFD 2003).

Pollutants

The pollutants included in each dataset are summarised in Table C.2. With the exception of
the data obtained from the UK Emission Factor Database and the UK Environment Agency
intensive farming datasets, the datasets include only greenhouse gas emissions data (including
the indirect greenhouse gas pollutants, NOx, CO, NMVOC and SO3). The consequence of this
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is that only the UK Emission Factor Database datasets include emissions of non-GHG
pollutants, such as particulate emissions. It is important to be aware of this fact when
compiling emissions inventories that are to be used for the modelling of local toxic pollutants
rather than GHG emissions inventories.

Greenhouse Gas sectors

Each of the datasets described in this appendix have a pre-defined associated GHG sector. For
most of the datasets, the GHG sector is obvious, for example, UKGHG99 Agriculture is in the
Agriculture sector, and Electricity-End Use is in the Energy sector. However, for some
industrial sources, in particular Part A and Part B sources, it is difficult to decide whether the
emissions should be included under the Energy sector or the Industrial Processes sector. This
discrepancy occurs because industrial processes often have emissions from both power
generation (such as the coal used in a furnace) in addition to the process emissions
themselves; it has been resolved in the following way:

e All the emission factors given in terms of fuel use (such as coal, fuel oil, gas oil,
natural gas) from the UK Emission Factor Database (UKEFD 2007, UKEFD 2003)
for any process have been included in the UKEFDO7/UKEFDO03 Energy datasets,
which are in the Energy GHG sector;

e All the other process emission factors given on the UK Emission Factor Database have
been included in the UKEFDO7/UKEFDO03 Ind Proc datasets, which are in the
Industrial Processes GHG sector; and

e All the industrial process emissions data obtained from the IPCC manual have been
included in the IPCC96 Indust Proc dataset, which is in the Industrial Processes
GHG sector.

Source types

All the datasets listed in Table C.1 can be used to estimate emissions from point, line, area,
volume and CandD sources.

A note on Nitrogen Oxides

The NOy emission rates discussed in this Appendix are ‘NOy as NO2’ values, making them
consistent with all other datasets included in EMIT.
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Dataset Name Description GHG category Reference Data spreadsheet
UKEFDO7 Agriculture | UKEFD emissions from agriculture Agriculture UKEFD 2007 UKEFDO7 Agriculture.xls
UKEFDOQ7 Energy UKEFD emissions from energy generation Energy UKEFD 2007 UKEFDO7 Energy.xls
UKEFDO7 Ind Proc UKEFD emissions from industrial processes Industrial Processes | UKEFD 2007 UKEFDO7 Ind Proc.xls
UKEFDOQ7 Other Other UKEFD emissions Other UKEFD 2007 UKEFDO7 Other.xls
UKEFDO7 Solvents UKEFD solvent emissions Solvents & other UKEFD 2007 UKEFDO7 Solvents.xls
product use
UKEFDO7 Waste UKEFD emissions from waste processing Waste UKEFD 2007 UKEFDO7 Waste.xls
UK EA 09 Pigs UK Environment Agency emissions from intensive | » o e jore UK EA 09 UK EA 09 Pigs.xls
farming of pigs
UK Environment Agency emissions from intensive .
UK EA 09 Poultry ; Agriculture UK EA 09 UK EA 09 Poultry.xls
farming of poultry
—— Emissions from end use electricity consumption DEFRA 2002 and -
Electricity-End Use (CO, only) Energy GAD 2002 Electricity End Use.xls
IPCC96 Indust Proc Industrial Process emissions from the IPCC manual | Industrial Processes | IPCC 1996 IPCC96 Indust Proc.xls

UKGHG99 Agriculture | UK GHG emission inventory agriculture emissions | Agriculture Salway et al. 2001 | UKGHG99 Agriculture.xls
UKGHG99 Electricity | UK GHG emissions from electricity generation Energy Salway et al. 2001 | UKGHG99 Electricity.xls
UKGHG99 Fuels UK GHG emission inventory fuel emissions Energy Salway et al. 2001 | UKGHG99 Fuels.xls
UKEFDO03 Agriculture | UKEFD emissions from agriculture Agriculture UKEFD 2003 UKEFDO03 Agriculture.xls
UKEFDO03 Energy UKEFD emissions from energy generation Energy UKEFD 2003 UKEFDO03 Energy.xls
UKEFDO3 Forestry UKEFD emissions from forests ,'r.-oarggtr“;e change+ | KEFD 2003 UKEFDO3 Forestry.xls
UKEFDO03 Ind Proc UKEFD emissions from industrial processes Industrial Processes | UKEFD 2003 UKEFDO3 Ind Proc.xls
UKEFDO03 Other Other UKEFD emissions Other UKEFD 2003 UKEFDO03 Other.xls
UKEFDO03 Waste UKEFD emissions from waste Waste UKEFD 2003 UKEFDO03 Waste.xls

Table C.1 — Summary of non-transport emission factor datasets
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Pollutant
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Table C.2 — Summary of pollutants in the non-transport emission factor datasets Emission factors
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C.2

Emission factors

Detailed descriptions of all the non-transport datasets held in EMIT are given below.

C21

C.2.2

UKEFDO7 Agriculture, UKEFDO7 Energy, UKEFDO3 Ind Proc, UKEFDO7
Solvents, UKEFD0O7 Waste and UKEFDO7 Other

The emissions data from the 2007 UK Emission Factor Database were supplied to
CERC in January 2010 (UKEFD 2007). The emission factors are those that used to
calculate the UK National Atmospheric Emissions Inventory for 2007. As mentioned
at the beginning of this Appendix, any later updates of the data given on the website
have not been included in these datasets. There is no reference list available for these
data. In previous communications regarding references for the UKEFD, AEA
Technology has stated:

“There are also numerous sources for this huge dataset. Many of the data have been
generated from highly specific data e.g. individual point source data aggregated
across the UK, combination of several UK specific datasets. It is possible to reference
some ... (e.g. CORINAIR handbook), but the vast majority of the data are UK specific
with extensive processing to generate the emission factors.”

With the exception of the transport emission factors, which are described in Appendix
A, the data have been divided into six categories:

e Agriculture,

e Energy,

e Industrial Processes,
e Solvents,

e Waste, and

e Other.

Each of these categories applies to a different GHG sector. It is straightforward to
assign most of the emission factors to an appropriate group. The way in which the
Energy/Industrial Processes split has been made has been discussed in Section C.1
above.

PM25s and NO2 emission factors were not included explicitly in the UK Emission
Factor Database in 2007. PM2s emission factors have been calculated as a proportion
of PMyo factors; the proportion used has been derived from AEAT 2010. The
proportion of NOx that is NO2 was taken from AEAT 2009a.

UK EA 09 Pigs and UK EA 09 Poultry

In appendices 1 and 2 of the UK Environment Agency’s intensive farming guidance
note (UK EA 09), emission factors for pigs and poultry are given. These factors are
categorised according to animal and housing type. Factors for manure storage are also
listed.
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C.23

C.24

Dust emission factors for poultry are tabulated. Within the document, it is advised that
PM1o emission factors can be taken to be a third of the dust emission factors. It has
been further assumed that the PM. s emission factors are 15% of the PMo, as given in
AEAT 2010.

UKEFDO3 Agriculture, UKEFDO3 Energy, UKEFDO3 Forestry, UKEFD03
Ind Proc, UKEFDO03 Waste and UKEFDO3 Other

The emissions data supplied on the UK Emission Factor Database website (UKEFD
2003) were downloaded in July 2003.

V_\/ith the e>_<ception of the transport emission factors, the data have been divided into
six categories:

e Agriculture,

e Energy,

e Forestry,

e Industrial Processes,

e Waste, and

e Other.

For further details of corresponding transport emission factors, please refer to
Appendix A.

IPCC96 Indust Proc

The IPCC96 Indust Proc dataset gives emission factors from industrial processes.
The data included in this dataset have been obtained from Module 2 in Volume 2 and
Chapter 2 in Volume 3 of the IPCC manual (IPCC, 1996). The exception to this was
the emission factors of N2O from the production of nitric acid, as these values are very
plant-dependent; these data were obtained from Section 7, Appendix 4 of the UK
GHG Emissions Inventory (Salway et al. 2002).

A few other minor points to note:

e For ammonia production, emissions of Total Organic Compounds are given;
these have been assumed to be VOCs.

e Table 2.10 on page 2.23 of the IPCC manual gives two emission factors for
1,2-dichloroethane; both values have been entered, with their respective SNAP
codes.

e In FerroAlloy production (Ferrosilicon — 50%, 75% and 90% Si), it is unclear
whether the 35g/tonne of product is for Sulphur or SO2 (Section 2.13.4.3); due
to this uncertainty, this emission factor has not been included.
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C.25

C.2.6

C.2.7

UKGHG99 Agriculture

The UKGHG99 Agriculture dataset gives livestock emission factors of enteric
methane and methane from wastes, in addition to N2O emissions from wastes. It has
been compiled using data from Tables 1, 5, 7 and 9 in Section 1, Appendix 5, UK
Greenhouse Gas Emissions Inventory, 1990 to 1999 (Salway et al. 2001). References
for these emission factors are given in the same document beneath the respective
tables, and consequently have been omitted here.

There was some incompatibility in the naming of animal categories in the various
tables mentioned above. For example, Table 1, which gives the methane emission
factors, gives one category for poultry, whereas Table 5, which gives the nitrogen
excretion factors, gives 7 categories (broilers, broiler breeders, layers, ducks, turkeys,
growing pullets and other poultry). In such cases, the methane emission factor
categorisation has been used, and assumptions have been made in order to ‘fit’ the
nitrogen categories to them (with the exception of the ‘Others>1 , Dairy Heifers’
category which has been divided into 2 categories).

The amount of N>O produced from nitrogen depends on the type of waste handling
system used (please refer to Table 8 in Salway et al. 2001). The distribution of how
different animal wastes are dealt with in the UK is summarised in Table 7 of Salway et
al. The data given in Tables 5, 7 and 8 of Salway et al. were used to obtain a weighted
average emission factor of N>O for the different animal types. Note that again, the
categorisation of the nitrogen emission factors differs from the categorisation of the
waste management systems; assumptions have been made to ‘fit’ the two datasets
together.

UKGHG99 Electricity

The UKGHG99 Electricity dataset gives the emission factors from power stations
used to generate electricity using a number of different fuels; for example coal, fuel
oil, tyres, natural gas and poultry litter. It is a source of emissions dataset and should
only be used if end-user emissions (for example, those generated using the dataset
‘Electricity-End Use’ described below) are not being included in the inventory. For
further discussion of source of emissions and end-user approaches to compiling GHG
emissions inventories, please refer to Section 11.

This dataset has been compiled using data from Table 6 in Section 4, Appendix 2, UK
Greenhouse Gas Emissions Inventory, 1990 to 1999 (Salway et al. 2001). References
for these emission factors are given in the same document on pages A2.13-14, and
consequently have been omitted here.

UKGHG99 Fuels

The UKGHG99 Fuels dataset includes emission factors for liquid, solid (including
coal) and gaseous fuels. It has been compiled using data from Tables 1 - 4 in Section 2,
Appendix 2, UK Greenhouse Gas Emissions Inventory, 1990 to 1999 (Salway et al.
2001). References for these emission factors are given in the same document on page
A2.11, and consequently have been omitted here.
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c.28

As it is of interest to know which emission factors should be used for commercial and
public service energy use (i.e. council and government buildings), this information
was obtained from AEA Technology (Salway, private communication):

“For commercial premises (e.g. Marks and Spencer) | would advise using the
miscellaneous factors. For government and council buildings, | suggest that Public
Service factors should be used.”

Electricity-End Use

These data have been collated from two data sources. The first of these, Guidelines for
Company Reporting on Greenhouse Gas Emissions (DEFRA 2002), gives CO:
emission factors from electricity for 1990 to 1999; these values are shown in Figure
C.1 as circles. The second reference, GAD 2002, gives end user emission factors for
1990 to 1998 inclusive and ‘predicted’ emission factors for 2000, 2005, 2010 and
2020; these values are shown in Figure C.1 by crosses. Figure C.1 indicates that the
data from these two sources are in approximate agreement for years 1990 to 1998.

EMIT includes end-use electricity emission factors for years 1996 to 2020. These have
been compiled in the following way:

e For 1996 to 1999, the DEFRA 2002 emission factors are included;

e For 2000, 2005, 2010, 2020, the GAD 2002 emission factors are included; and

e For all remaining years (2001-2004, 2006-2009, 2011-2019) values
interpolated from GAD 2002 are included.

The end use electricity emission factors included in EMIT are shown by the dashed
line in Figure C.1.
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Figure C.1 — CO2 emission factors for end-use electricity: 1990 to 2020
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This Appendix is included for reference, and describes all the EMIT menus and screens with

their controls.

D.1 EMIT menu options

The availability of the EMIT menu options is as follows.

e The EMIT File menu is only available from the EMIT Database screen.

e The EMIT Data menu is available from the EMIT Inventory screen and EMIT Group
screen as well as all “data” screens.

e The EMIT Help menu is available from all screens.

In the following table, an asterisk, e¢.g. “EMIT Operator* screen”, denotes that the name given
for the screen, etc. is not exactly as shown in its banner, but has been simplified for use in this

table.

MENU OPTIONS
File New

Open

Close

Import Data...

About Database

Compact Database

1.mdb
2.mdb

16.mdb

DESCRIPTION

Create a new EMIT database.

The New Database dialogue box prompts the user for the
name of the new database.

An empty database (based on an EMIT template) is
created: it does not contain any inventories, groups or
sources, but does have access to the sets of emission
factors and route types available.

Open an existing EMIT database.

The Open Database dialogue box prompts the user for
the name of the new database.

Close the currently open EMIT database.

Start the EMIT Import Wizard (Section 5), used to
import data from files such as ESRI shape (.shp) files,
MaplInfo (.mif) files or comma-separated variable (.csv)
files.

Launch the About database dialogue box, giving
information on data packs applied for the current
database.

Compact the current database.

This procedure removes deleted records and recovers
wasted disk space that has accumulated during editing
and emissions recalculation.

Note: the database should be compacted at regular
intervals.

Open recently-accessed EMIT databases.

The list shows the path names of up to 16 EMIT
databases, and selecting one member of the list will
open the corresponding database (if it still exists).
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MENU OPTIONS

Data

Help

Exit

Operators

Route Types »

Traffic Apportionment >

Emission Factors »

Region Types

Groups

User Guide

Road

Rail

Define
Apportioned
Pollutants

Vehicle
Categories

Vehicle
Category
Membership

Roads

Rail

Edit NO2
Percentage
for Roads

Edit Roads
Factors

DESCRIPTION
Exit from the EMIT program.

Open the EMIT Operator* screen (see Section D.5.7).

Allows the details of a new or existing industrial source
operator to be entered or edited.

Open the EMIT road route type* screen (see Section
D.5.4).

Displays the data for pre-defined road traffic route
types, and allows the user to add new route types and
replace references to existing ones.

Open the EMIT rail route type* screen (see Section
D.5.4).

Displays the data for pre-defined rail traffic route types,
and allows the user to add new route types and replace
references to existing ones.

Open the Define Apportioned Pollutants screen to select
which pollutants to include in traffic apportionment.

Open the Vehicle Categories screen to create the vehicle
group names to include in traffic apportionment.

Open the Vehicle Category Membership screen to
allocate each vehicle sub category to a vehicle group for
traffic apportionment.

Open the EMIT road emission factors™ screen (see
Section D.5.1).

Displays the data for available sets of emission factors
for road traffic. These data may NOT be edited.

Open the EMIT rail emission factors™ screen (see Section
D.5.1).

Displays the data for available sets of emission factors
for rail traffic. These data may NOT be edited.

Open the Edit NO2 Percentage for Roads screen (see
Section D.5.2).

Allows user to edit the percentage of NOy that is NO;
for vehicle sub-categories within available datasets.
Open the Edit Road Emission Factors screen (see Section
D.5.3).

For available datasets, allows user to edit the percentage
of base emission factor that is used for calculations.
Open the EMIT region type screen (see Section D.5.5).

Displays the available default and user-created region
types for modelling emissions from domestic dwellings.

Open the EMIT Group data screen (see Section D.5.6).
Displays all groups of each source type in the current
database (not just current inventory) and allows the user
to create new (empty) groups and replace references to
existing ones.

Open the User Guide in Adobe Acrobat Reader, if this is
installed.
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MENU OPTIONS DESCRIPTION
About... Display the version information for EMIT.
The About EMIT dialogue box is launched.
Licence Details... Display information about the licence in use by EMIT.

The dialogue box giving licence details is launched.
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D.2 Database hierarchy screens

In Sections D.2.1 to D.2.3 we describe the database hierarchy screens used to navigate the
EMIT data hierarchy (database, inventory, group, source).

D.2.1 EMIT Database screen
Banner formulation is

EMIT Database - <path name of database>
e.g.
EMIT Database — D:\Examples\Middlesbrough.mdb

EMIT Database - Di\Examples\Middlesbrough.MDE = R ==
File Data Help

Database Middlesbrough Emisziotis [nventary
Description

Select Inventory

Mew Delete |

Inventory Description

Open Inventory

|List of inventories

SCREEN AREA CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
Database - Description of the database entered/edited here. Up to 255 characters
Description This can be used to highlight particular features

of the database.

Select Inventory New Adds a new inventory to the list in the table.
The default name of the new inventory is the
current date and time, which should be changed
to a meaningful name. The new inventory is
automatically opened for editing.

Delete Deletes the highlighted inventory from the list
in the table, following confirmation by the user.
<Table> List of all inventories contained in the EMIT Not editable.
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database currently loaded. There are two
columns.

Inventory: the name of the inventory
Description: the inventory description (as set in
the EMIT Inventory screen — see Section
D.2.2).

Double-clicking on a member of the list opens
that inventory in the EMIT Inventory screen.

Open Inventory - Opens the inventory highlighted in the list in
the EMIT Inventory screen
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D.2.2 EMIT Inventory screen

Banner formulation is

e.g.

EMIT Inventory — Middlesbrough.mdb, Inventory: A: Base Case

EMIT Inventory - <file name of database>, Inventory: <name of inventory as listed on Database
screen>

EMIT Inventory - Middlesbrough.MDE, Inventory: A:Base Case EI &= @
Data Help
|Name |A:Base Caze
Description |
Inventory Totals
[Last recalculated on  [iever Calculate Wiew Totals Export Totals
Inventary tatals out of date Aggregate for export to ADMS5-Urban v
Groups
Add. .. Remove._ .. ‘
Group [Source Type |Emission Factors fear Fiecale  [Changed
A Major roads ROAD EFT 101 MOxEng 2021 Y Y
A Minaor roads HMINORRD EFT 101 MOxEng L 201 A A
Heating sources CANDD 201 N N
Industrial area 2021 AREA 2021 A A
POIMT 2021 A A
v v

Export Group. .. | Modify Group... ‘

Close | ‘ |

|JKEFD 2001

Open Group

| Inventory Properties. . |

|D ezcription of scenario up to 50 chars

SCREEN CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
AREA
Name - Name of inventory may be entered/edited here.  Up to 50 characters
Description - Description of inventory entered/edited here. Up to 255

This can be used to highlight particular features  characters.

of the inventory.
Inventory Totals  Last This text box gives the date and time when the | Not editable.

recalculated on emissions for the inventory were last
recalculated. If changes have been made to any
data for this inventory since this date then the

Calculate button may be used to bring the

emissions data up to date.

Calculate Recalculate the emissions for the current

inventory. Includes all groups in the inventory

that have “Y” in the Changed column in the
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Groups

View Totals

Export Totals

Aggregate for
export to
ADMS-Urban

Add...

Remove...

<Table>

Groups table.

As the calculation is in progress the Progress
box is displayed giving the user information on
what the calculation is doing; the top panel
shows the current activity.

Display the Inventory Totals screen (for further
details, please see Section 9).

The screen has tabs for the total emissions for
the whole inventory, the total Greenhouse Gas
emissions and the emissions for each 1km? grid
square.

Export the 2D or 3D grid totals for this inventory
to an ADMS-Urban or CMAQ format file so that
these data may be used in a modelling run.

The Export dialogue box is launched after
choosing one of the output options.

For a 2D grid, the user must supply the name of
the output files to which the grid totals are to be
exported. The user must also enter a grid depth
in metres, in the Grid Depth text box and the
pollutants for which totals are to be exported:
this may either be all pollutants (select All
pollutants radio button) or selected pollutants
(select Select pollutants radio button and check
the boxes next to the pollutants to be exported).

Click on Export when the above data have been
supplied.

For a 3D grid, the user must choose between
exporting to ADMS-Urban or CMAQ format
files. Then enter the output folder name and
NetCDF output file structure.

If this check box is checked, special Editable; it is
consideration is given to NOy and NO, emissions recommended you
when aggregating for the inventory totals. Only  leave it checked if
relevant if data to be used in conjunction with you are exporting to
the ADMS-Urban dispersion model. ADMS-Urban, and
unchecked
otherwise.

Add an existing group to the inventory. This
launches the Add Group screen.

The user selects one of the groups from the
Group drop-down list box — if the group is not
already contained in the inventory, the Add
button is available and the user may add the
selected group by clicking on this button.

Remove the highlighted group from the
inventory, following confirmation. Note that the
group still exists within the database but is now
outside the current inventory.

List of all groups in the current inventory. There
are 6 columns.

Group: Name of the group

Source Type: Type of source the group contains
Emission Factors: The set of emission factors
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Export Group...
Modify Group...
Open Group

Inventory

Properties...

Close

Cancel

Apply

used for calculation of emissions, if appropriate.
Year: The year associated with the group (in
particular the year used in emissions calculations
from emission factors).

Recalc: This is not used.

Changed: “Y” or “N” appears in this column
depending on whether source data for the group
have changed.

Double-clicking on a member of the list opens
that inventory in the EMIT Group screen.

This button activates a list with three options:
To ADMS SPT ...

To Inventory...

To Shape File...

These options are described in Section 9.

If the source group is a minor road, rail or

CandD source, only the latter export option is
available.

This button launches the Modify group dialogue
box. For further details, please refer to Section
D.4.1.

The highlighted group is opened in the EMIT
Group screen for editing.

This button launches the Inventory Properties
screen. This screen defines the inventory time
period, the grid used in calculation of grid totals,
including the grid extent and the cell size, and
the 3D grid properties. For more details, please
refer to Section D.4.1

Save any changes, close this screen and return to
the EMIT Database screen for the parent database.

Reject changes to data (that have not been saved
using the Apply button).

Update the screen as a result of changes to data
but do not close the screen.
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D.2.3 EMIT Group screen
Banner formulation is

EMIT Group - <name of inventory>, <one of group types>, <name of group as listed on
Inventories screen>, <year>, <dataset>

e.g.

EMIT Group — A: Base Case, Road, A- Major Roads, 2021, EFT v10.1 NOxEngU

Data

EMIT Group - A:Base Case, ROAD, A: Major roads, 2021, EFT w101 NOx Eng U

Help

ROAD sources from A: Major roads, 2021, EFT v10.1 NOx Eng U

Tadd . Copy

(o] & ==

Select All ‘

Source:

B

road 1025
road 1029
road 1031
road 1032
road 1033
road 1040
road 1041
road 1042
road 1043
road 1044
road 1045
oad 1046
road 1047
road 1048
road 1043
road 1050

Unfitered. 517 records.

Filter

Close Filter...

}Add hiew zource record

SCREEN
AREA

<Source type>
from <name of
group as listed
on Inventories
screen>, <year>,
<dataset>

CONTROL DESCRIPTION OF FUNCTION

<Table> List of all sources in the current group. There is
only one column.

Source: Name of source.

In addition, a text string appears below the table
indicating whether the list is Filtered or Unfiltered
together with the number of sources (records)
listed.

Add Creates a new source of the same type and year as
the current group: it is added to the list of sources
and the appropriate source data screen is opened to
allow editing of data for the source. The default
name is based on the current date and time.

Delete Deletes the source from the current group (and
therefore from the entire database) following
confirmation from the user.

RESTRICTIONS
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Filter

Close

Copy

Select All

Edit

Filter...

Remove Filter

Allows the user to copy one or more selected
sources to another group. First highlight the
required sources, and then click this button to
launch the Copy Records dialogue box.

The sources are copied to the designated group and
are renamed (a prefix is added to the original name
in each case), but are otherwise identical to the
originals. Since groups do not share sources, the
copied sources are completely independent of the
original ones.

A convenient way to select all the sources in the
list.

Allows editing of source data.

(a) If only one source is highlighted, this button
causes the relevant source data form to be opened.
(b) If more than one source is highlighted, the
Multiple Source Edit dialogue box is launched, as
described in Section D.4.3.

By default, all the sources in the group are listed in
the table. The Filter... button launches the Filter for
text fragment dialogue box.

This allows the user to restrict the sources listed to
those that contain a specified text fragment in
either the source name or in the keywords data.

This allows the complete list of sources in the
group to be displayed once more.

Save any changes, close this screen and return to
the EMIT Inventory screen for the parent inventory.

Page 316

EMIT User Guide



APPENDIX D - Reference: Source screens (Major roads)

D.3 Source screens

In Sections D.3.1 to D.3.8 we describe the source data screens used to display and edit the

properties of individual sources.

Banner formulation is

Step 1 EMIT: <source type>, Source: <name>, Group: <name of group>, Emission Factors:

<emission factors data set name>, Year: <year>

e.g.

EMIT: Major road, Source: road1047, Group: A- Major roads, Emission Factors: EURO 2009

Urban, Year: 2009

D.3.1 Major roads

B EMIT: Major road. Source: road1047, Group: A- Major roads, Emission Factors: EURD 2009 Urban, Year: 2009 1 =1 S

Data Help
ISnulce Name Iioad'l 047 Spatial I Wertices T Traffic T Emissions T Prafiles T Motes T Keywaords
frear {2009 =
IEIDUP I.t'-‘«- b ajor roads j IH cad Width (m) |2D
IEIevalinn [m) IIJ
|Lenglh [(m) |58 I[:an_l,lun AL (m) |”
ITulaI ol |5328 I[iradient IIJ
[Capacity | 2400000
IZ Cold Start [0 IFIuad Surface IND corectian j
ITexl. Depth [mm]) II]
IS peed [kmfhr) Igﬂ j IN ode A INode 'y
[Node B [Mode B
ILucaliun
B1385
Close | [Cancel | Apply
ILInique name of source up to 20 chars
SCREEN CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
AREA
Source Name - Allows the source name to be defined/edited. The | Up to 20 characters.
name must be unique within the database. If this
screen has been launched when adding a new
source to a group, the name will need to be
changed from the default, which is simply based on
the current date and time.
Year - Year associated with the parent group, which Not editable.
therefore applies to all the sources it contains.
Group - Name of parent group. Not editable.
Length (m) - The length of the road in metres. This value is Not editable.
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Total AADT

Capacity’
% Cold Start!

Speed (km/hr)*

Location

Close

Cancel

Apply

Spatial tab
Road Width (m)
Elevation (m)

Canyon Ht. (m)

Gradient

Road Surface

Text. Depth (mm)

Node A

Node B

calculated by EMIT using the vertices data (see the

Vertices tab). Its value is recalculated when the
Apply button is clicked following changes to the
vertices data.

The total annual average daily traffic for the road
in vehicles per day. This is the sum of the traffic
count totals on the Traffic tab.

The Capacity of the road in vehicles per day.

Percentage of vehicles whose engines were cold at

the start of their journey.

Vehicle speed on the road in km/hr. Select a value

from the drop-down list box of options.

A text description of the location of the road.

Save any changes, close this screen and return to

the calling screen, e.g. the EMIT Group screen of the

parent group.

Reject changes to data (that have not been saved
using the Apply button).

Update the screen as a result of changes to data but

do not close the screen.

The width of the road in metres.

The height of the road above the ground in
metres. This is usually zero, but is non-zero for
overhead by-passes, etc.

The average height of buildings at the side the
road in metres. This is needed in urban areas
when the emissions data are to be used in a
dispersion calculation using ADMS-Urban.

Gradient of road in percent.

Select a road surface type from the drop down
menu (options apply to those used in CRTN
1998).

Enter a road surface texture depth in mm (as
measured by the sand-patch test).

Text string for use in linking with the SATURN
traffic model.

Text string for use in linking with the SATURN
traffic model.

Not editable.

Must be > AADT.

Not currently used.

Options depend on
the choice of
emission factors.

Up to 200
characters.

Bm <x <100m
0 <x<2000m

0<x<100m

0 <x<50%

0 <x<100mm

Up to 20
characters.

Up to 20
characters.

! This field is only present if the emissions have been calculated with a dataset held within EMIT.
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B EMIT: Major road, Source: road1047. Group: A- Major roads. Emission Factors: EURD 2009 Urban, Year: 2009 12 = =]

Data Help
ISuun:e Name |mad1D4? Spatial | Yertices I Traffic T Emissions T Prafiles T Motes T Keypwords
frear [ 2009 =
IEmuP IA_ Maiot 1oads j " Edit Yertices
ILength [m] |BSE ;I
Sequence % [m) " ()
[Total AADT |5328
| 2400000 i 451733 512745
[« Cold Stan o 2 452000 512113
ISpeed (kmZhr) Igu j
ILucatiun
B13E5
[
Add [Yelete
Close | Eancel | Apply
IEdit vertices
Vertices tab
Edit Vertices - This check box must be checked in order to
edit the vertices data contained in the table
(see below).
<Table> - The table lists the vertices for the road, Maximum number
listed in sequence along the road, which is of vertices is 50.
assumed to be made up of a series of
strilght—ll.n? s_egmenl'gs tJomlng successive -9.999.999 <x <
vertex points in the list. 9,999,999 for both
Sequence: Number of vertex along the road. = cqgrdinates.
X(m): x-coordinate of the vertex
Y(m): y-coordinate of the vertex
The coordinates are usually the 6-figure OS
National Grid coordinates of the point (i.e.
Eastings and Northings, respectively), or 7-
figure UTM? coordinates.
If the vertices data are modified, the road
length may be recalculated by means of the
Apply button.
Add - When Edit Vertices is checked, this button
adds a vertex (row) to the list of vertices
above the vertex where the cursor is
currently positioned.
Delete - When Edit Vertices is checked, this button

deletes the vertex (row) from the list of
vertices where the cursor is currently
positioned.

2 Universal Transverse Mercator coordinates.
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B EMIT: Major road, Source: road1047, Group: A- Major roads, Emission Factors: EURD 2009 Urban, Year: 2009 2=l =]
Data Help
Isuume Hame |mad1D4? Spatial T Vertices T Traffic I Emissions T Prafiles T MHotes T Keypwords
[rear 2009 =
[Group [ Maior toads |5 [Route Type JEL 093] Ubian 03 =] ViewRoute Type.. |
_ —
ILength [m] IBSE Fleet component Hurmber of vehicles/day
[Total AADT |5328
[Capacity [2400000 Matorcycles 72
rz Cold Start ID Light wehicles 4968
Heawy wehicles 288
ISpeed [kmZhr] Igu j
ILucatiun
B13E5
Close | Eancel | Apply LI

anual average daily traffic flow for each component [0 to 2400000 vehicles/day)

Traffic tab®
Route Type -

View route type... -

<Table> -

The drop-down list box shows the route type
for the group. This cannot be changed here.

Displays the Route Type screen.

The route type data may be viewed but not
edited here (see Section D.5.2 for amore
detailed discussion of this screen).

The table lists the annual average daily 0<x<2.4x108
traffic count (AADT), in each fleet veh/day for each
component for this road in vehicles/day, e.g.  fleet component.
for 3 fleet components the number of light

vehicles, heavy vehicles and motorcycles per

day. The Total AADT (shown on the left-hand

side of screen) is the sum of these numbers.

The number of rows in the table, i.e. the

number of fleet components, is inherited

from the parent group.

% This tab is only present if the emissions have been calculated with a dataset held within EMIT.

Page 320

EMIT User Guide




APPENDIX D - Reference: Source screens (Major roads)

B EMIT: Major road, Source: road1047, Group: A- Major roads, Emission Factors: EURD 2009 Urban, Year: 2009

IS S

Data Help
ISuun:e Mame |mad1D4?
frear {2009 [~
|Emup IA- W ajor roads j
ILength [m] |BSE
[Total AADT |5328
[Eapacity |2400000
[ Cold Start Io
ISpeed (kmZhr) Igu j
ILucatiun
B1365
Close | Eancel | Apply

Spatial T Vertices T Traffic T
Paliutant Ermnigzion rate Ermigsion rate ]
[gkms] [tornes.yr)
EEMZEMNE 1.15950E-4 000259313
BEUTADIEME 1.40959E -4 0.00304 769
Co 00580867 147315
HO2 0.00600576 01293943
M Ow 00344446 0.745256
P10 000262231 0.0567373
P25 0.00168981 0.0365674
502 7.13354E-5 0.00154344
WOC 000453414 0100266
o2 11.5582 280.077
METHAMNE 4.807168E-4 0.010389
=]
Recalculate |

Emissions tab

<Table>

Add

Delete

Recalculate

Editable if the
group has been
created using
manual emissions,
non-editable
otherwise.

Emission rate displayed in g/km/s and in
tonnes/year for each pollutant for this
source.

Pollutant: pollutant name drawn from the
fixed list of pollutants available in EMIT.

Emission rate (g/km/s): Emission rate for
this pollutant from this source in g/km/s.

Emissions rate (tonnes/yr): Emission rate for
this pollutant from this source in
tonnes/year.

Another pollutant for this source can be
added using the Add button if the group has
been created using manually entered
emissions i.e. not using a pre-defined
dataset within EMIT. Clicking on the Add
button launches the Add pollutant dialogue
box, which requires the user to select a
pollutant from the drop-down list box
containing the EMIT pollutants that have
not already been chosen for this source.

If the group has been created using manual
emissions, the user may delete a pollutant
for this source using the Delete button.

The Recalculate button may be used to
update the calculated emissions data in the
table as a result of any changes to other data
(e.g. traffic data).
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B EMIT: Maijor road. Source: road1047, Group: A- Major roads, Emission Factors: EURO 2009 Urban, Year: 2009 = =] ]

Data Help
|§uumg Mame Iroad‘l 047 Spatial T ertices T Traffic T Emissions T Profiles T Motes I Keywords
[vear J2003 =l
7 - Enter notes
I foup IA' Maicr roads j Motes which can be used to store any additional information about the source ;I
[Fength fm) Je2E
[Total AADT J532a
[Capacity [2400000
[ Cold Start |0
[Speed (km7hr) IEN =l
ILocalion
1365
Close | Cancel | Apply LI
INotes [up to 32,000 characters)
Notes tab
Enter notes - Provide text notes on the source. This could = Up to 32000
be used to record, for example, changes characters.
made to the source.
B EMIT: Major road. Source: road1047. Group: A- Major roads, Emission Factors: EURO 2009 Urban, Year: 2009 ==
Data Help
|§oulce Mame Iroad‘l 047 Spatial T Vertices T Traffic T Emizzions T Profiles T Motes T Kepwords
[vear 2003 =l
7 Enter keywords
I foup IA- Major roads j Keywords can be entered here. These can be used to filter the sources within the ;I
|Lenglh ] [ group screen.
[Total AADT |
[Capacity [2400000
[re Cold Start |0
[Speed (km7hr] Ja0 =l
ILocalion
E1365
Cloze | Cancel | Apply LI
IEnter kepwaords [up to 32,000 characters]
Keywords tab
Enter keywords - Provide a list of keywords for the source. Up to 32000
These keywords can be used to filter characters.

sources in the parent group.
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D.3.2 Minor roads

B EMIT: Minor road, Source: minor 1016, Group: A- Minor roads, Emission Factors: EURD 2009 Urban, Year: 2009 |9 [=] B3

Data Help
ISource Name ninor 10716 Verlicesl Traffic T Emissions] Profiles ] Mates T Keywords]
[rear 2003 =l
Iﬁmup IA_ Wlinor roads j [~ Edit Yertices
IFIoad Length [m]) I‘IS LI
IAlea ) |1.DDD Sequence # [m) ' [m]
[Total Vehicle kms  [1554 1 440000 513000
ITl:Ilal Cold Start ID 2 441000 519000
3 441000 512000
[Speed (km/hi) [50 =] 4 440000 518000
ILocalion
[
Cloze | [Fancel | Apply
IUnique name of source up ko 20 chars
SCREEN CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
AREA
Source Name - Allows the source name to be defined/edited. The  Up to 20 characters.
name must be unique within the database. If this
screen has been launched when adding a new
source to a group, the name will need to be
changed from the default, which is simply based on
the current date and time.
Year - Year associated with the parent group, which Not editable.
therefore applies to all the sources it contains.
Group - Name of parent group. Not editable.
Road Length (m) - The total length of all minor roads within the
source area.
Area (km?) - The area of the minor road source region in km2.  Not editable.
This value is calculated by EMIT using the vertices
data (see the Vertices tab) and is therefore not
editable. Its value is recalculated when the Apply
button is clicked following changes to the vertices
data.
Total Vehicle - The total distance travelled in kilometres by all Not editable.
kms* vehicles in this minor road source area in one year.

This is the sum of the annual vehicle kilometres for
each fleet component specified on the Traffic tab.

Total Cold Start*

Percentage of vehicles whose engines were cold at | Not currently used.
the start of their journey.

4 This field is only present if the emissions have been calculated with a dataset held within EMIT
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Speed (km/hr)*

Location

Close

Cancel
Apply
Vertices tab
Edit Vertices

<Table>

Traffic tab®
Route Type

View route type...

<Table>

Emissions tab

Vehicle speed on the roads in this region in km/hr.
Select a value from the drop-down list box of
options.

A text description of the location of the minor road
area.

Save any changes, close this screen and return to
the calling screen, e.g. the EMIT Group screen of the
parent group.

Reject changes to data (that have not been saved
using the Apply button).

Update the screen as a result of changes to data but
do not close the screen.

This check box must be checked in order to edit the
vertices data contained in the table (see below).

The table lists the 4 vertices of the minor road
source region, listed in clockwise sequence starting
with the top left-hand vertex. The region is
assumed to be rectangular and aligned with the
underlying 1km? grid.

Sequence: Number of vertex

X(m): x-coordinate of the vertex

Y(m): y-coordinate of the vertex

The coordinates are usually the 6-figure OS
National Grid coordinates of the point (i.e. Eastings
and Northings, respectively), or 7-figure UTM®
coordinates.

If the vertices data are modified, the source area
may be recalculated by means of the Apply button.

The drop-down list box shows the route type for
the group. This cannot be changed here.

Displays the Route Type screen. The route type
data may be viewed but not edited here.

The table lists the annual vehicles kilometres
(AVK) for each fleet component for this minor
road area, e.g. for 3 fleet components the total
vehicle kilometres for light vehicles, heavy
vehicles and motorcycles per year. The Total
Vehicle kms (shown on the left-hand side of screen)
is the sum of these numbers. The number of rows
in the table, i.e. the number of fleet components, is
inherited from the parent group.

5 Universal Transverse Mercator coordinates
& This tab is only present if the emissions have been calculated with a dataset held within EMIT

Options depend on
the choice of
emission factors.

Up to 200
characters.

-9,999,999 < x <
9,999,999 for both
coordinates. Points
must correspond to
corners of a
rectangle and must
be multiples of
1000.

0 < x <107 vehicle
km/year for each

fleet component.
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<Table> - Emission rate displayed in g/km?/s and in Editable if the group
tonnes/year for each pollutant for this source. has been created
Pollutant: pollutant name drawn from the fixed list using manual
of pollutants available in EMIT. €missions, non-

Emission rate (g/km2/s): Emission rate for this editable otherwise.

pollutant from this source in g/km?/s.
Emissions rate (tonnes/yr): Emission rate for this
pollutant from this source in tonnes/year.

Add - Another pollutant for this source can be added
using the Add button if the group has been created
using manually entered emissions i.e. not using a
pre-defined dataset within EMIT. Clicking on the
Add button launches the Add pollutant dialogue
box, which requires the user to select a pollutant
from the drop-down list box containing the EMIT
pollutants that have not already been chosen for
this source.

Delete - If the group has been created using manual
emissions, the user may delete a pollutant for this
source using the Delete button.

Recalculate - The Recalculate button may be used to update the
calculated emissions data in the table as a result of
any changes to other data (e.g. traffic data).

Notes tab
As for Major Road Sources

Keywords tab
As for Major Road Sources
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D.3.3 Rail source

B EMIT: Rail. Source: Royston to Baldock. Group: WAGN 2000, Emission Factors: UK Diesel 2001, Year: 2001 HE E3
Data Help
ISoume Hame IFID_I,Iston to Baldock Spatial I Vertices I Traffic ] Emissions ] Prafiles ] Notes T Kepwords
[fear | E =
idth [m
[Group Jwegn 2o F [
|Elevalion [m)
[Length (m) |3571
ITotaI AADT [
INode A
|Nude B
ILocalion
Fayston to Baldock
Cloze | [Eancel | Apply
IU nique name of source up ko 20 chars

SCREEN AREA CONTROL DESCRIPTION OF FUNCTION

Source Name

Year

Group
Length (m)

Total AADT

Location

Close

Cancel

Apply

Allows the source hame to be defined/edited. The Up to 20
name must be unique within the database. If this characters.
screen has been launched when adding a new source

to a group, the name should be changed from the

default, which is simply based on the current date and

time.

Year associated with the parent group, which Not editable.
therefore applies to all the sources it contains.

Name of parent group. Not editable.

The length of the railway line in metres. This value is | Not editable.
calculated by EMIT using the vertices data (see the
Vertices tab). Its value is recalculated when the Apply
button is clicked following changes to the vertices
data.

The total annual average daily traffic for the railway
line in vehicles per day. This is the sum of the traffic
count totals on the Traffic tab.

A text description of the location of the railway line. | Up to 200
characters.

Save any changes, close this screen and return to the
calling screen, e.g. the EMIT Group screen of the
parent group.

Reject changes to data (that have not been saved using
the Apply button).

Update the screen as a result of changes to data but do
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not close the screen.

Spatial tab
Width (m) - The width of the railway line in metres. 5m <x <100m
Elevation (m) - The height of the railway line above the ground in 0 < x <2000m
metres. This is usually zero, but is non-zero for
viaducts, etc.
Node A - Text string for use in linking with the SATURN Up to 20
traffic model. characters.
Node B - Text string for use in linking with the SATURN Up to 20
traffic model. characters.
Vertices tab

As for Major Roads

Traffic tab’ -
Route Type - Shows the Route Type for the group. This cannot be
changed here.
View route type... - Displays the Route Type screen. The route type data
may be viewed but not edited here.
<Table> - The table lists the annual average daily traffic count 0 < x < 108 train

(AADT), in each fleet component for this railway line  units/day for
in train units/day, where a “train unit” is usually either  each fleet

a car or a power car (see Table A.7 in Appendix A). component.
Currently there are three possibilities, namely 2, 4 and

14 fleet components. The Total AADT (shown on the

left-hand side of screen) is the sum of the individual

traffic counts. The number of rows in the table, i.e. the

number of fleet components, is inherited from the

parent group.

Emissions tab
As for Major Roads

Notes tab
As for Major Roads

Keywords tab
As for Major Roads

" This tab is only present if the emissions have been calculated with a dataset held within EMIT
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D.3.4 Point source

B EMIT - Industrial Point, Source: BOILODA, Year: 1999

Data Help
Isuume Mame IEDILDS Fuel ] Exit Gas ] Erizzions I Profiles T Vertices I MHotes T K.epmords
frear EE H
IEmup IBC'”E'S 2000 j Fuel type (unit) Yearly value
|l:l perator |Name of operator j Gas Ol - Misc [t used)
R e Coal - Public Service; Misc (1 used)
[Regulator | BSF - Public Service; Misc (t used) +|2118
IAulhulisatiun I Coal - Misc (f uzed) A
= Coal - Cther Industry (f used)
ISlack Height [m] |'|5.5 Coal - Railways (t used)
= Coal - Autogenerators (t used) ]
ISlack Diameter (m) I-I'D Arnthracite - Domestic (t uzed)
Coke - Domestic (t uzed)
i ice; Misc (t used)
IExit Yelocity [m/s] I‘IE_U ce Mis
IFIuw Rate [m?/s) |‘I‘I.?‘8
IEas Exit Temp [*C] IED.D

|Flel‘ Number

IEnter reference num

Add Delete

Close | Cancel | Apply

ISeIect fuel type

SCREEN CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS

AREA

Source Name - Allows the source name to be defined/edited. The  Up to 20
name must be unique within the database. If this characters.
screen has been launched when adding a new
source to a group, the name will need to be
changed from the default, which is simply based on
the current date and time.

Year - Year associated with the parent group, which Not editable.
therefore applies to all the sources it contains.

Group - Name of parent group. Not editable.

Operator - The operator for this industrial point source. The  Optional.
drop-down list box gives the available choices of
operator within this database.

Regulator - The name of the regulator associated with this Optional.
industrial point source.

Authorisation - Authorisation information for the industrial point  Optional.
source: text entered by the user could be reference
number, e.g. AK2927.

Stack Height (m) - The height of the emission source exit above 0 < x <2000m

ground level in metres.

The internal diameter of the emission source exit in
metres.

Stack Diameter

(m)

0.1m <£x <100m

Exit Velocity (m/s)

The vertical exit velocity of the emission gasesin | 0 < x < 1000m/s
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Flow rate (m3/s)

Gas Exit Temp
(°C)
Ref Number

Close

Cancel

Apply

<Dataset key
word> tab®

<Table>

Add

Delete

m/s. Refers to actual release conditions unless the
Release at NTP check box on the Exit Gas tab has
been checked. Note that this parameter is linked to
the Stack Diameter and Flow rate parameters: the
user can specify either the Flow rate or Exit Velocity
parameters and EMIT will calculate and display the
other one as you type.

The volume flux of the emission gases in m%/s.
Refers to actual release conditions unless the
Release at NTP check box on the Exit Gas tab has
been checked. Note that this parameter is linked to
the Stack Diameter and Exit Velocity parameters: the
user can specify either the Flow rate or Exit Velocity
parameters and EMIT will calculate and display the
other one as you type.

Temperature of the emission gases in °C. -100°C <x <
5000°C
User-defined reference number for the source. Optional.

Save any changes, close this screen and return to
the calling screen, e.g. the EMIT Group screen of the
parent group.

Reject changes to data (that have not been saved
using the Apply button).

Update the screen as a result of changes to data but
do not close the screen.

Activity data for this source.

<Activity>: this column gives the list of activities
available within the chosen dataset. For some
datasets, the available activities can be chosen from
a list; for others, there are a fixed number of
options available, all of which are displayed. For
most datasets, the activity name includes the units
in which the value must be entered (in brackets).

<Time period>: the activity value is entered in this
column, in units indicated by the <Time period>
header and/or by the activity name.

Another <Activity> for this source can be added
using the Add button. This option is only available
for datasets with a large number of activities.

An <Activity> can be deleted using this button. This
option is only available for datasets with a large
number of activities.

8 This tab is only present if the emissions have been calculated with a dataset held within EMIT
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B EMIT - Industrial Point, Source: BOIL11, Year: 1999

Data Help

Igoulce Name

IEDIL11 Fuel T Exit ﬁasI EmissionsI Profiles T Yertices T Mates T Fepwords

[rear J193a =

Iﬁmup I Bailers 2000 j

Il] perator I Energy from Wa:j

IHeguIalol |EA IMoI. Weight [g/mol] |28.98
IAulhmisalion |AU5382

|§tack Height (m)

J105

|§lack Diameter [m])

[Co B/kg/°C) J1mza

J1o

Release at NTP Il

IE xit Yelocity [mis)

J15.0

IFIow Rate [m*/s)

[11.7a

IGas Exit Temp [*C])

ISD.D IDensily [ka/m?] 1.23

IH ef Number

Close |

Cancel | Apply

IEnter reference num

True for density known

Exit Gas tab

Mol. Weight -
(g/mol)

Cp (J/kg/°C) .

Release at NTP -

Density Known -

Density (kg/m3) -

Emissions tab
<Table> -

Add -

The molecular weight of the emission gases in g/mol.  1g/mol <x <
300g/mol

The specific heat capacity of the emission gases in 1J/kg/°C< x <10°

J/kg/°C. J/kg/°C

Check this box to indicate that the emission

characteristics are specified at normal temperature and

pressure, NTP, i.e. a pressure of 1013mB and a

temperature of 0°C, otherwise they are assumed to be

at the release temperature (Gas Exit Temp).

Check this box if the density of the emission gases is

known. If the box is unchecked, the temperature of the

emission gases is used instead.

The density of the emission gases in kg/m?. 0.01kg/m3<x <
2kg/m?

Editable if the
group has been
created using

Emission rate displayed in g/s and in tonnes/year for
each pollutant for this source.

Pollutant: pollutant name drawn from the fixed list of

pollutants available in EMIT. manual

Emission rate (g/s): Emission rate for this pollutant emissions, non-

from this source in g/s. editable
otherwise.

Emissions rate (tonnes/yr): Emission rate for this
pollutant from this source in tonnes/year.

The user may add another pollutant for this source
using the Add button. This launches the Add pollutant  the group has
dialogue box, which requires the user to select a manually
pollutant from the drop-down list box, which contains | specified

the EMIT pollutants that have not already been chosen  emissions.
for this source.

Only available if
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Delete

Recalculate

Vertices tab
Edit Vertices

<Table>

Notes tab
As for Major Roads

Keywords tab
As for Major Roads

The user may delete a pollutant for this source using  As above.
the Delete button.

The Recalculate button may be used to update the
calculated emissions data in the table as a result of any
changes to other data (e.g. activity data).

This check box must be checked in order to edit the
vertices data contained in the table (see below).

The table gives the location of the single point that -9,999,999 <x <
defines an industrial point source. 9,999,999 for
Sequence: there is one point only. both coordinates.
X(m): x-coordinate of the point source

Y(m): y-coordinate of the point source

The coordinates are usually the 6-figure OS National
Grid coordinates of the point (i.e. Eastings and
Northings, respectively), or 7-figure UTM®
coordinates.

9 Universal Transverse Mercator coordinates.
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D.3.5 Areasource

B EMIT - Industiial Area, Source: 03704/03 12:40:14, Year: 2002

Data Help
ISuurce Name ICement works Processes| ExitGaz T Emissions I Frafiles T Vertices I Motes I Kewwords
frear 2002 =l
IEmup IIndustlialﬁrBa j Activity (Unit) early walue
Il]pelalnl IName af operatorj Cement - decarbonising (vt clinker prod) 0578
IHeguIator IEnter regulator
IAuthorisalinn IEnter autharization
[Area (km?) [i.0
IEIevalinn m] |2D.D
[Exit Velocity (m/s) — [0.0
[Flow Rate (m#/5) |no
Iﬁas Exit Temp [C) ID.D

IFIel MHumber

IEnter reference num

Close | Cancel | Apply

Add

Delete

IS elect activity

SCREEN
AREA

Source Name -

Year

Group
Operator

Regulator

Authorisation

Area (km?)

Elevation (m)

Exit Velocity

CONTROL DESCRIPTION OF FUNCTION

RESTRICTIONS

Allows the source name to be defined/edited. The name  Up to 20 characters.
must be unique within the database. If this screen has
been launched when adding a new source to a group, the

name should be changed from the default, which is
simply based on the current date and time.

Year associated with the parent group, which therefore | Not editable.

applies to all the sources it contains.
Name of parent group.

Not editable.

The operator for this industrial area source. The drop- Optional.
down list box gives the available choices of operator

within this database.

The name of the regulator associated with this industrial Optional.
area source.

Authorisation information for the industrial area source: | Optional.
text entered by the user could be reference number, e.g.
AK2927.

The area of the industrial area source in km?2. This value = Not editable.
is calculated by EMIT using the vertices data (see the

Vertices tab) and is therefore not editable. Its value is

recalculated when the Apply button is clicked following

changes to the vertices data.
The height of the emission source exit plane above

ground level in metres.

The vertical exit velocity of the emission gases inm/s. 0 <x < 1000m/s
Refers to actual release conditions unless the Release at

0 <x<2000m
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(mls)

Flow rate (m3/s) -

Gas Exit Temp
(°C)
Ref Number

Close -

Cancel -

Apply -

<Dataset key
word> tab'®

As for Point Sources

NTP check box on the Exit Gas tab has been checked.
Note that this parameter is linked to the Area and Flow
rate parameters: the user can specify either the Flow rate
or Exit Velocity parameters and EMIT will calculate and
display the other one as you type.

The volume flux of the emission gases in m®/s. Refers to
actual release conditions unless the Release at NTP check
box on the Exit Gas tab has been checked. Note that this
parameter is linked to the Area and Exit Velocity
parameters: the user can specify either the Flow rate or
Exit Velocity parameters and EMIT will calculate and
display the other one as you type.

Temperature of the emission gases in °C.

User-defined reference number for the source. Optional.

Save any changes, close this screen and return to the
calling screen, e.g. the EMIT Group screen of the parent
group.

Reject changes to data (that have not been saved using
the Apply button).

Update the screen as a result of changes to data but do
not close the screen.

B EMIT - Industiial Area, Source: CD 25, Year: 2001

-100°C < x < 5000°C

Data Help
ISoume Name I[:D 25 Housing I Exit Gas T Emissions ] Profiles I Wertices T MHates I Kewwaords
frear {2001 =
IE'DUP IHousing 2000 j IHeginn Type IEaIderdaIe housing j Ml
Il]peratol INE"""E of operatorj INumher of dwellings I‘I25.D
IHeguIalnl IEnter regulator
IAuthorisation IEnter authorisation Calculated Parameters
SAP Rating IEB
[Area (kn?) f1.0 Carbon Indes: [i:2
E levation [m 200
I {m) I CO2 per dweling [tonnespear] |‘|‘|.‘|
[Exit Velocity (m/s)  [0.0
[Flow Rate (m#/5) oo
IEas Ezit Temp [°C) ID.D

IH ef Number

Close |

Cancel |

IEnter reference num

Apply

Enter name of source up to 20 chars

10 This tab is only present if the emissions have been calculated with a dataset held within EMIT.
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Housing tab™*

The Region Type for the source can be selected from the
list. For further details, please refer to Section 12.

This button displays details of the selected Region Type.

The SAP Rating of the dwelling as defined in the Region

The Carbon Index of the dwelling as defined in the Region

The CO. emission factor of the dwelling as defined in the

Region Type -
View Region -
Type... The Region Type is non-editable in this screen.
Number of - The number of dwellings is entered in this box.
dwellings
Calculated SAP Rating
Parameters Type.

Carbon Index

Type.

CO2 per

dwelling (in Region Type.

tonnes/year)
Exit Gas tab

As for Point Sources

B EMIT - Industrial Area. Source: populat0016, Year: 2000

Data Help

Value must be
greater than or
equal to 0.

Not editable
Not editable

Not editable

ME E3

|Soume Name |populatDD‘IB Exit Gas | sI Prafiles T Yertices T Mates T Kepwords ]
[rear f 2000 H [Population [0z 300 [peaple
[Group [Lardiilzoo0 7 =
|l]petall:|l IName of operator ¥ | Prallutant Emilsgfjﬁpn;t:j E“Ftizﬂﬁgs[f;ﬁ
|Hegulalm |
|Aulh|:uisalion | o 0 0
HFC 0 0
METHAME 0.146002 115108
[Area (ki) Joes a0 i 0
[ETevation (m) joo FFC il i
Exit Yelocity (m/s)  [0.0 5F6 0 0
[Flow Rate (m*75) joo
[Gas Exit Temp (') [0.0
|He[ Number |Enter reference num
Iid
Add Delete
Cloze | Eancel | Apply wl

Emissions tab

<Statistic>*?

The <Statistic> that has been used to scale a national

emissions figure is given; the unit is also given. All data is
as entered on the Scaling Parameters... screen — for further

details, please refer to Section 5.

1 This tab is only present if the emissions have been calculated with the SAP dataset held within EMIT.
12 This field is only present if the emissions have been calculated using a scaling of a national emissions value
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<Table> -

Add -

Delete -

Recalculate -

Notes tab
As for Major Roads

Keywords tab
As for Major Roads

Emission rate displayed in g/km?/s and in tonnes/year for
each pollutant for this source.

Pollutant: pollutant name drawn from the fixed list of
pollutants available in EMIT.

Emission rate (g/lkm2/s): Emission rate for this pollutant
from this source in g/km?/s.

Emissions rate (tonnes/yr): Emission rate for this
pollutant from this source in tonnes/year.

The user may add another pollutant for this source using
the Add button. This launches the Add pollutant dialogue
box, which requires the user to select a pollutant from the
drop-down list box, which contains the EMIT pollutants
that have not already been chosen for this source.

The user may delete a pollutant for this source using the
Delete button.

The Recalculate button may be used to update the
calculated emissions data in the table as a result of any
changes to other data (e.g. activity data).

Editable if the
group has been
created using
manual emissions,
non-editable
otherwise.

Only available if
the source has
manual emissions.

As above.
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B EMIT - LINE, Source: High street, Year: 2003

D.3.6 Line source

Data Help
|Suurce Name IHigh shrest Road ] Exit Gaz I EmissionsI Yertices ] Maotes ] Keywc-rd&]
[vear [ 2003 =]
[Group [Foadwear 7 Activity Wekicle km
|Dperalol IName af Uperatmj Brake +tyre wear - cars 1530
Brake + tyre wear - LGY's 780
IHeguIatnr IEnter regulator

Brake + tyre wear -

rigid HGY =

200

IAulhl:nisaliun

IE nter authorization

Brake + tyre wear -

articulated HGY's

400

Brake + tyre wear -

husesficoaches

1200

Brake + tyre wear -

motarcycles

200

Resuspension

2500

|Length {m) |1DD.D
fwidth [m) 1.0
IEIevatiun [m] IU.U
[Exit Velocity (m/s) ~ [n0
[Flow Rate (m?/5] [o0
|Eas Exit Temp [*C] ID.D

IHef Number

IEnter reference num

Close | Cancel | Apply

[Enter name of source uo to 20 chars

SCREEN

AREA
Source Name

Year

Group
Operator

Regulator

Authorisation

Length (m)

Width (m)

Elevation (m)

Allows the source name to be defined/edited. The
name must be unique within the database. If this

CONTROL DESCRIPTION OF FUNCTION

RESTRICTIONS

Up to 20 characters.

screen has been launched when adding a new source to
a group, the name should be changed from the default,

which is simply based on the current date and time.

Year associated with the parent group, which therefore Not editable.

applies to all the sources it contains.

Name of parent group.

The operator for this industrial line source. The drop-  Optional.
down list box gives the available choices of operator

within this database.
The name of the regulator associated with this

industrial line source.

Authorisation information for the industrial line
source: text entered by the user could be reference

number, e.g. AK2927.

The length of the industrial line source in m. This
value is calculated by EMIT using the vertices data

Not editable.

Optional.

Optional.

Not editable.

(see the Vertices tab) and is therefore not editable. Its
value is recalculated when the Apply button is clicked

following changes to the vertices data.
The width of the line source in metres.

0 <x<100m

The height of the emission source above ground level | 0 <x < 2000m
in metres.
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Exit Velocity (m/s) - The vertical exit velocity of the emission gases in m/s. | 0 < x < 1000m/s
Refers to actual release conditions unless the Release
at NTP check box on the Exit Gas tab has been
checked. Note that this parameter is linked to the
Length, Width and Flow rate parameters: the user can
specify either the Flow rate or Exit Velocity parameters
and EMIT will calculate and display the other one as
you type. The parameters are connected as follows:
Length x Width x Exit Velocity = Flow Rate

Flow rate (m3/s) - The volume flux of the emission gases in m3/s. Refers
to actual release conditions unless the Release at NTP
check box on the Exit Gas tab has been checked. Note
that this parameter is linked to the Length, Width and
Exit Velocity parameters: the user can specify either the
Flow rate or Exit Velocity parameters and EMIT will
calculate and display the other one as you type. The
parameters are connected as follows: Length x Width x
Exit Velocity = Flow Rate

Gas Exit Temp (°C) - Temperature of the emission gases in °C. -100°C < x £ 5000°C
Ref Number - User-defined reference number for the source. Optional.
Close - Save any changes, close this screen and return to the
calling screen, e.g. the EMIT Group screen of the parent
group.
Cancel - Reject changes to data (that have not been saved using
the Apply button).
Apply - Update the screen as a result of changes to data but do
not close the screen.
<Dataset key
word> tab™®

As for Point Sources

13 This tab is only present if the emissions have been calculated with a dataset held within EMIT
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. EMIT - LINE, Source: Line source, Year: 2005

Data Help

IS ource Name ILine SOUNCE Exit Gas | £ 3] Weilices T Motes T Keywords ]
frear [ 2005 =
IEIDUD IDefauIt line j
(0 perator M f tar Fallutant Emizzion rate Ermission rate:
I I SMe 51 opera D[J [g/miz) [tonmesr)
IHeguIatm IEnter regulator

— — BEMZEME 10 2.39043E+5
IAuthonsatlun IEnter authorisation
[Length (m) 7580
fwidth (m) E
[Elevation (m) 0.0
[Exit Yelocity (m/s) — [10
IFIuw Rate [m?/s) |151BEI.D
IEas Exit Temp ["C) |15
IHeI Number IEnter reference num

Add Delete
Close | Fancel | Apply

Emissions tab
<Table>

Add

Delete

Recalculate

Vertices tab
Edit Vertices

- Emission rate displayed in g/m/s and in tonnes/year for
each pollutant for this source.
Pollutant: pollutant name drawn from the fixed list of
pollutants available in EMIT.

Emission rate (g/m/s): Emission rate for this pollutant from

this source in g/m/s.
Emissions rate (tonnes/yr): Emission rate for this

pollutant from this source in tonnes/year.

- The user may add another pollutant for this source using
the Add button. This launches the Add pollutant dialogue
box, which requires the user to select a pollutant from the
drop-down list box, which contains the EMIT pollutants

that have not already been chosen for this source.

- The user may delete a pollutant for this source using the

Delete button.

- The Recalculate button may be used to update the
calculated emissions data in the table as a result of any

changes to other data (e.g. activity data).

- This check box must be checked in order to edit the

vertices data contained in the table (see below).

Editable if the
group has been
created using
manual emissions,
non-editable
otherwise.

Only available if
the group has been
created using
manual emissions.

As above.
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<Table>

Notes tab
As for Major Roads

Keywords tab
As for Major Roads

The table lists the vertices of the line source in order. -9,999,999 <x<
Sequence: Number of vertex 9,999,999 for both
X(m): x-coordinate of the vertex coordinates.

Y(m): y-coordinate of the vertex There must be

between two and

The coordinates are usually the 6-figure OS National Grid .
fifty vertices.

coordinates of the point (i.e. Eastings and Northings,
respectively), or 7-figure UTM? coordinates.

If the vertices data are modified, the source length may be
recalculated by means of the Apply button.

14 Universal Transverse Mercator coordinates.
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D.3.7 Volume source

B EMIT - VOLUME, Source: 28701705 16:38:52. Year: 1996

[Diata Help
N
ISouu:e Name Igua”_.,. E[g_§§_§_§_§§| Emissions I Werlices I Mates ] Keymards ]
[vear EEES =
IGmup Illuarries j Activity (URIE) ‘early valle
Iﬂperalnl IName af operatorj Cement Prodn ¢t cement prod) 50000
IFIeguIalur |Enter regulatar
IAulhmisation |Enter authorisation
[area (k?) 1.0
[Denth (m) |15
IEIevation [m] ID.D
IFIe[ Humber IEnter referehice num
Add Delete
Close | Eancel | Apply
|
SCREEN CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
AREA
Source Name - Allows the source name to be defined/edited. The name  Up to 20 characters.

must be unique within the database. If this screen has
been launched when adding a new source to a group, the
name should be changed from the default, which is
simply based on the current date and time.

Year - Year associated with the parent group, which therefore | Not editable.
applies to all the sources it contains.

Group - Name of parent group. Not editable.

Operator - The operator for this volume source. The drop-down list  Optional.
box gives the available choices of operator within this
database.

Regulator - The name of the regulator associated with this volume  Optional.
source.

Authorisation - Authorisation information for the volume source: text Optional.
entered by the user could be reference number, e.g.
AK?2927.

Area (km?) - The area of the source in km? This value is calculated ~ Not editable.

by EMIT using the vertices data (see the Vertices tab)
and is therefore not editable. Its value is recalculated
when the Apply button is clicked following changes to
the vertices data.

Elevation (m) - The height of the centre of the source above ground 0 <x <2000m
level in metres.
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Depth (m)

Ref Number

Close

Cancel

Apply

<Dataset key
word> tab™®

As for Point Sources

The vertical depth of the source in metres. The emission 0 < x < 1000m
is assumed to be uniformly spread over this depth.

User-defined reference number for the source.

Save any changes, close this screen and return to the
calling screen, e.g. the EMIT Group screen of the parent

group.

Reject changes to data (that have not been saved using
the Apply button).

Update the screen as a result of changes to data but do
not close the screen.

B EMIT - VOLUME. Source: Quary 2. Year: 2005

Optional.

Data Help
ISuurce Name IDuarry 2
frear [ 2005 El
|Group | Detauit volume 5]
Il:ll:leiall:ll IEnerg_l,J from Wazj
|Flegulatul |Enter regulator
IAutholisatiun I
[area (k) ji.0
[Denth (m) J15.0
IEIevation [m] ID.U
[Ref Number |REF10547
Close | Eancel | Apply

Emizzionsz| “Werticesz T Mokes T Keywnrds]
Pollutant Ernizzion rate Ernizzion rate
[g/m3/s] [tarnes.yr)
P10 325131E-6 1.53800E+3
Add Delete

[Enter name of source up to 20 chars

Emissions tab
<Table>

Emission rate displayed in g/m%/s and in tonnes/year for
each pollutant for this source.
Pollutant: pollutant name drawn from the fixed list of
pollutants available in EMIT.
Emission rate (g/m3/s): Emission rate for this pollutant
from this source in g/m®/s.

Emissions rate (tonnes/yr): Emission rate for this

pollutant from this source in tonnes/year.

15 This tab is only present if the emissions have been calculated with a dataset held within EMIT.

Editable if the
group has been
created using
manual emissions,
non-editable
otherwise.
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Add - The user may add another pollutant for this source using
the Add button. This launches the Add pollutant dialogue
box, which requires the user to select a pollutant from the
drop-down list box, which contains the EMIT pollutants
that have not already been chosen for this source.

Delete - The user may delete a pollutant for this source using the
Delete button.

Recalculate - The Recalculate button may be used to update the
calculated emissions data in the table as a result of any
changes to other data (e.g. activity data).

Vertices tab

Edit Vertices - This check box must be checked in order to edit the
vertices data contained in the table (see below).

<Table> - The table lists the vertices of the industrial volume source
region, listed in either clockwise or anti-clockwise
sequence, starting from any vertex. The region must be a
convex polygon.

Sequence: Number of vertex
X(m): x-coordinate of the vertex
Y(m): y-coordinate of the vertex

The coordinates are usually the 6-figure OS National Grid
coordinates of the point (i.e. Eastings and Northings,
respectively), or 7-figure UTM?*® coordinates.

If the vertices data are modified, the source area may be
recalculated by means of the Apply button.

Notes tab
As for Major Roads

Keywords tab
As for Major Roads

16 Universal Transverse Mercator coordinates.

Only available if
the group has been
created using
manual emissions.

As above.

-9,999,999 <x<
9,999,999 for both
coordinates. Points
must correspond to
corners of a
convex polygon.
There can be 3 to
50 vertices.
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D.3.8 C&D source

B EMIT - Commercial and Domestic, Source: leccyl06, Year: 2000

Data Help
ISource Hame IIecC_pDDB Elechic I E missions I WYertices I Motes I Fepwords ]
[fear 2000 =
Iﬁmup IEIectricit}l 2000 ﬂ End Uze Electricity |Yearly walue
Electricity (no. Khr used) |293052
|H eight [m) |n
[Area kn?) Ji.o
[Depth (m) J200
IFI ef Humber IEnter reference num
Cloze | Cancel | Apply
IE nter name of zource up to 20 chars
SCREEN CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
AREA

Source Name

Year

Group

Height (m)

Area (km?)

Depth (m)

Ref Number

Allows the source name to be defined/edited. The

name must be unique within the database. If this
screen has been launched when adding a new
source to a group, the name will need to be
changed from the default, which is simply based
on the current date and time.

Year associated with the parent group, which

therefore applies to all the sources it contains.

- Name of parent group.

- The height of the emission source above ground
level in metres.

- The area of the industrial C&D source in km?,
This value is calculated by EMIT using the
vertices data (see the Vertices tab) and is
therefore not editable. Its value is recalculated
when the Apply button is clicked following
changes to the vertices data.

- The height over which the emission is assumed to

be uniformly spread.

- User-defined reference number for the source.

Up to 20 characters.

Not editable.

Not editable.

Currently must be
zero (ground-level).

Not required by
EMIT itself, only
for dispersion
applications.

Optional.
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Close - Save any changes, close this screen and return to
the calling screen, e.g. the EMIT Group screen of
the parent group.

Cancel - Reject changes to data (that have not been saved
using the Apply button).
Apply - Update the screen as a result of changes to data

but do not close the screen.

Housing'’
As for Area Sources

<Dataset key
word> tab®

As for Point Sources

Emissions tab

As for Area Sources

Vertices tab

Edit Vertices - This check box must be checked in order to edit
the vertices data contained in the table (see
below).

<Table> - The table lists the vertices of the C&D source -9,999,999 <x<
region, listed in either clockwise or anti- 9,999,999 for both
clockwise sequence, starting from any vertex. coordinates. Points
The region must be a convex polygon. must correspond to

Sequence: Number of vertex corners of a convex
X(m): x-coordinate of the vertex polygon. Therg can
Y(m): y-coordinate of the vertex be 3 to 50 vertices.

The coordinates are usually the 6-figure OS
National Grid coordinates of the point (i.e.
Eastings and Northings, respectively), or 7-figure
UTM?® coordinates.

If the vertices data are modified, the source area
may be recalculated by means of the Apply
button.

Notes tab
As for Major Roads

Keywords tab
As for Major Roads

17 This tab is only present if the emissions have been calculated with the SAP dataset held within EMIT
18 This tab is only present if the emissions have been calculated with a dataset held within EMIT
19 Universal Transverse Mercator coordinates.
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D.4 Data Manipulation Screens

D.4.1 Inventory Properties screen

This screen allows the user to edit an inventory’s properties.

Inventory Properties

Inventory Coverage
[Cell Size [1000

[South wWest X |0 Y |0
[North East X [1000 fr [1000

Inventory Time Period
& n
" Specific time period

|SlartDate |u1 Jan 2020 J |Slart Time |DD:DD ==

Stop Date |02 Jan 2020 ~| [Stop Time  [onon —

3D Gnd Properties. .. ‘ 1] .4 | Cancel |

Mo specific time period. [nventan totals will be annual averages.

The limits for the emissions calculation are set in the Inventory Coverage part of the
screen. The rectangular area of the inventory to be used for the emissions calculation
is defined in terms of the coordinates of its south-west and north-east corners and must
be multiples of 1000m. The inventory coverage may cover some or all of the sources
contained in the database. The Cell Size sets the size of the grid squares used for the
inventory totals. Note that if the difference between the maximum coordinate and the
minimum coordinate is an exact whole multiple of the cell size, the calculated
inventory totals grid cells will overlap the maximum coordinate by an entire row or
column.

The Inventory Time Period part of the screen allows the user to specify a time period
for which the emissions data applies for the inventory. If specified, the totals screen
will display the totals for that period in tonnes. If no time period has been specified,
the totals screen will show annual average emissions for the inventory in tonnes/year.
See Section 8 for more details of the totals screen.

The 3D Grid Properties define the grid name, output time settings, coordinate system,
vertical levels and chemical mechanism for the 3D grid. If the user is modelling on a
2D plane this screen can be ignored. See Section 8 for more details of the 3D Grid
Properties screen.

SCREEN DESCRIPTION OF FUNCTION RESTRICTIONS
AREA

Inventory -
Coverage
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SCREEN DESCRIPTION OF FUNCTION RESTRICTIONS
AREA
South West The x-coordinate of the south-west (bottom 4-digit integer
X left) corner of the inventory coverage area (m). | followed by “000”
These are typically OS grid coordinates.
Y The y-coordinate of the south-west (bottom 4-digit integer

left) corner of the inventory coverage area (m). | followed by “000”
These are typically OS grid coordinates.

North East The x-coordinate of the north-east (top right)  4-digit integer
X corner of the inventory coverage area (m). followed by “000”
These are typically OS grid coordinates.

Y The y-coordinate of the north-east (top right)  4-digit integer
corner of the inventory coverage area (m). followed by “000”
These are typically OS grid coordinates.

Cell Size The size of the grid cells to be used for the 10 to 10000m
inventory grid totals (m)

Inventory Time - Select either Annual average emissions or

Period Specific time period.
If Specific time period is chosen, a time period
must be given on the screen. The totals screen
will display the totals for that period in tonnes.
If Annual average emissions is chosen, the
totals screen will show annual average
emissions for the inventory in tonnes/year. See
Section 9 for more details of the totals screen.

Start Date The start date of the specific time period
Start Time The start time of the specific time period
Stop Date The end date of the specific time period The Stop Date / Stop
Time must be after
the Start Date / Start
Time.
Stop Time The end time of the specific time period
3D Grid Grid name The name of the 3D grid.
Properties...
Output time Defines the number of hours per output file,
settings time zone and overlap between output files.
Coordinate Datum definition and coordinate system.

system Data
Vertical levels Vertical level height or sigma settings.

Chemical Output species and units required in the 3D
mechanism grid.
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D.4.2 Modify Group screen

The available options on this screen depend on the type of group — not only the source
type, but also how the emissions have been calculated; that is, the options vary
depending on whether the emissions have been entered manually, calculated using an
emission factor dataset or if they are scalings of national emission values.

In the tables given below, a command in italics, such as Emission Factors, implies that
this option is only available in certain circumstances. Details are given in each section.

e Major roads, minor roads and rail source groups

The Emission Factors, Route Type and Non-exhaust Emission Factors options are
only available for groups that have used an emission factor dataset to calculate
the emissions i.e. not for groups whose emissions have been entered manually.

Maodify group

Select a new name, new set of emissions factars, new route type or
new year
|Ernup |.-’-‘4:Mainl Fioads
|Emissiun Factors |EFT wE.0.1 j
[vear |2025 =
|Route Type |EFT£.0 Urban Eng -

Mon-exhaust Emission Factors

i Included in exbhaust datazet

[ Included in exhaust datazet

i Included in exbaust datazet

[ Resuspension | J

3D Grid Profiles... ‘
114 | Cancel ‘

SCREEN AREA DESCRIPTION OF FUNCTION RESTRICTIONS
Group Allows the group name to be changed. Up to 50 characters.
Emission Factors A new emission factor dataset can be chosen

from the list.
Year A new Year can be chosen from the list.
Route Type A new route type can be chosen from the list.
Non-exhaust Brake wear Select a brake wear emission factor dataset
Emission Factors from the list.

Tyre wear Select a tyre wear emission factor dataset from

the list.
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Road wear Select a road wear emission factor dataset from
the list.
Resuspension  Select a resuspension emission factor dataset
from the list.
3D Grid Profiles... Species map Edit the speciation and conversion factors for

pollutants of interest.

Vertical profile  Define the proportion of emissions in each

vertical level.

Diurnal profile  Define the hourly and daily variation in

emission rates.

Monthly profile ' Define the monthly variation in emission rates.

OK

Cancel

Clicking on OK executes the change. If a new
emission factor dataset has been chosen, the
Route Type drop-down is cleared, and a new
route type must be chosen before the change
can be executed.

Cancels all changes.

e Point, line, volume, area and CandD sources

The Emission Factors are only displayed if an emission factor dataset has been
used to calculate the emissions. The Scaling Parameters... option is only
displayed for groups that have been set up using a scaling of a national
emissions figure (only available for area, volume and CandD groups).

Medify group

Select a new name, new pear or modify scaling parameters

(Group ILandiil 2020
[Year | 2020 ~|
3D Gnd Profiles. .. | Scaling Parameters. .. ‘

1] 4 | Cancel |

SCREEN AREA
Group

Year

Emission Factors
3D Grid Profiles...

Scaling Parameters...

OK

DESCRIPTION OF FUNCTION RESTRICTIONS
Allows the group name to be changed. Up to 50 characters.
A new Year can be chosen from the list.

The emission factor dataset name is displayed.  Not editable.

Activates the 3D Grid Profiles screen and allows
the 3D profiles to be edited.

Activates the Scaling Parameters screen (as
described in Section 5) and allows the scaling
parameters to be edited.

Clicking on OK executes the change.
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Cancel Cancels all changes.
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D.4.3 Multiple Source Edit screen

As for the Modify Group screen described above, the options on the Multiple Source Edit
screen vary depending on the type of group.

SCREEN
AREA

Data Field

Major roads

If the emissions are calculated by EMIT using an emission factor dataset then
the AADT, Component AADT, and Speed are available options; if the emissions are
entered manually, the Emission field is available.

Multiple Source Edit [3 sources)

— Data Field
 AADT

& Component AA0T
" Speed

= Road Width

= Elevation

€ Gradient

€ Testure Depth
¢ Road Surface
O Kewwords

Select a field to change and enter the
new value

% of current walue: I

Fleet compotient: I Matorcypcles j

ik
Light wehiclez
Heawy vehicles

o]

Cancel |

CONTROL DESCRIPTION OF FUNCTION

Emission

For the pollutant selected from Pollutant: list, this

option allows the emission value of all selected

sources to be changed by the factor entered in the

% of current value: box.

AADT

Component
AADT

Speed

All the AADTS of the selected sources are changed
by the factor entered in the % of current value: box.

As above, except the percentage change is applied
only to the Fleet component selected from the list.

A new speed, chosen from the New field value: list,

is applied to all selected sources.

Road Width

A new Road Width value for all roads can be

entered in the New field value (m): box.

Elevation

A new Elevation value for all roads can be entered

in the New field value (m): box.

Gradient

A new Gradient entered in the New field value (%):

box is applied to all selected sources.

Texture
Depth

A new Texture Depth value entered in the New field
value (mm): box is applied to all selected sources.

Road Surface The Road Surface selected from the New field
value: list, is applied to all selected sources.

Keywords

Any Keywords entered in the Add keyword: box
will be added to the Keywords field for all selected

RESTRICTIONS

Value entered must
be greater than or
equal to 0.

Value entered must
be greater than or
equal to 0.

Value entered must
be greater than or
equal to 0.

Minimum value is
5m.

Value between 0 and
2000m

Value between 0 and
50%.

Value between 0 and
100mm.

The total Keywords
field length must be
less than 32000
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SOUrCEsS. characters.
OK Confirms the edits made.
Cancel Rejects changes made.

e Minor roads

If the emissions are calculated using an emission factor dataset held in EMIT
then the Total Vehicle km, Component vehicle km and Speed are available options;
if the emissions are entered manually, the Emission field is available.

Multiple Source Edit (2 sources)

— D1ata Field

Select a field to change and enter the
new value

= Component vehicle km % of cunent value:
 Speed
" Kepwords

[u]4 I Cancel |

SCREEN CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
AREA
Data Field Emission As for Major Roads.
Total Road  The total road lengths of the selected sources are  Value entered must
Length changed by the factor entered in the % of current  be greater than or
value: box. equal to 0.
Total Vehicle The total vehicle kms of the selected sources are Value entered must
km changed by the factor entered in the % of current  be greater than or
value: box. equal to 0.

Component  As above, except the percentage change is applied  Value entered must
vehicle km only to the Fleet component selected from the list.  be greater than or

equal to 0.
Speed As for Major Roads.
Keywords As for Major Roads.
OK As for Major Roads.
Cancel As for Major Roads.

e Rail sources
Bulk changes cannot be applied to rail sources in the present version of EMIT.

e Point sources
If the emissions are entered manually, the Emission field is available.

EMIT User Guide Page 351



APPENDIX D - Reference: Data Manipulation Screens

SCREEN
AREA

Data Field

OK
Cancel

SCREEN
AREA

Data Field

Multiple Source Edit [14 sources]

r— Drata Field
{* Emigsion
= Kewwords

Select a field to change and enter the
new value

% of current value: |5EI

Pellutant; 502 =

CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS

Emission As for Major Roads.
Keywords As for Major Roads.
As for Major Roads.
As for Major Roads.

Area sources

If a group has been created using manual emissions, then the Emission option is
available; if a group has been created using a scaling of a national emissions
figure, then the <statistic> option is available; and if a group has been created
using the SAP-based emission factor dataset (as described in Section 12), then
the Region Type option is available.

Multiple Source Edit (1459 sources]

—Data Field -
& Population Esl?t:rla?ugeld to change and enter the
 Kewwaordz
% of current value: |105
Ok I Cancel |
CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
Emission As for Major Roads.
<statistic> For all selected sources, the statistic that has been  Value entered must
used to scale a national emissions figure can be be greater than or
changed by the factor entered in the % of current  equal to 0.
value: box.

Region Type A new Region Type can be selected from the list,
and applied to all selected sources.

Keywords As for Major Roads.
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OK As for Major Roads.
Cancel As for Major Roads.

e CandD sources

Multiple Source Edit [370 sources]

— Data Field - -~ n 7 "
O i e n::t;la?u;e to change and enter the
" Depth [metres)
" Kepwords Mews figld walue: | Calderdale housing j
Calderdale housing
| D efault reqgion
QK. I Cancel
SCREEN CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
AREA
Data Field Emission As for Major Roads.
<statistic> As for Area sources.
Region Type | As for Area sources.
Depth A value entered in the New field value (m): can be  Value entered must
(metres) applied to all the selected CandD sources. be greater than or
equal to 0.
Keywords As for Major Roads.
oK As for Major Roads.
Cancel As for Major Roads.

e Volume sources

If a group has been created using manual emissions, then the Emission option is
available; if a group has been created using a scaling of a national emissions
figure, then the <statistic> option is available.

Multiple Source Edit [2 sources]

Select a field to change and enter the
new value

= Depth [metres)

" Keywords % of cument valus: I
Pallutant: IBENZENE VI

af I Cancel
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SCREEN
AREA

Data Field

OK
Cancel

SCREEN
AREA

Data Field

oK
Cancel

CONTROL DESCRIPTION OF FUNCTION

Emission
<statistic>

Depth
(metres)

Keywords

Line sources

As for Major Roads.
As for Area

A value entered in the New field value (m): can be
applied to all the selected sources.

As for Major Roads.
As for Major Roads.
As for Major Roads.

RESTRICTIONS

Value entered must
be greater than or
equal to 0.

Value entered must
be between 0 and

1000.

If a group has been created using manual emissions, then the Emission option is

available.

Multiple Source Edit [2 sources]

 Width [retres)

" Keywords % of curent value: I

Select a field to change and enter the
new value

Pallutant: IBENZENE h l

Ok I Cancel |

CONTROL DESCRIPTION OF FUNCTION

Emission

Width
(metres)

Keywords

As for Major Roads.

A value entered in the New field value (m): can be
applied to all the selected sources.

As for Major Roads.
As for Major Roads.
As for Major Roads.

RESTRICTIONS

Value entered must
be between 0 and

100.
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D.5 Auxiliary data screens

D.5.1 Emission Factors screen

B EMIT - Emissions data for road sources HE B
Help
Vehicle sub-categories BEN[ZQEEI_E] BUT'&?;IIEEnEJ [g.-’kcmu] =
BEC_ 8893 0. 00553091 0260743 276304
_ BiLC_EUROT 000249652 01176493 7336580
|Emlssmn Factors E RO SCALED fhd B&C_EUROZ2 0.00143529) 0.0673051 £.05300
BiC_EUROZ 000100630  0.0474E636 424130
BiLC_EURO4 TO47EZE-4| 00332245 3.09009
oo ) E = e EuRoa 7O4762E-4]  0.0332245) 30900
BiC_PRESS 00228239 1.07E22 52324k
I'feaI |-|995 j DCAR_E3 1_TR&P 000335015 0.007164124 0625425
DCAR_EZ 2 TRAP 0.00546649| 000267503 0.353726
DCAR_E4 1_TRaF 0.00306300| 0.0071 50056 0 EZ5425
DCAR_E4 2 TRaP 000433734 | 000244848 0353726
DEAR_ELN_T 0.00927154| 000454202 223553
DCAR_EUT_2 000443223 0.00217134 1.80044
DCAR_EUZ_1 0004785593 000234462 1.04238
DEAR_EUZ 2 0.00780927| 000382576 0.539543
DCAaR_EUS 1 0.00335015| 0.00164124 0 EZ5425
DCAR_EUS 2 0.00546649| 000267803 0353726
DCAR_EU4 1 0.00306300| 0.001 50056 0625425
DCAR_EU4_2 000439734 | 000244848 0353728
DCAR_PRE_1 0.01E7104) 0.00316E19 382453
DCAR_PRE_Z2 00102009, 0.00439742 297180
DLGY _EUROT 00104679 0.00512820 350050
DLGY_EUROZ 0004673 0.00512820 350050 =
[:Iuse | Col Sy CHIDSS 4 ﬁﬁ]‘ll:‘dﬂl: [l (nF Inlnininln} S ANnIn _'I—I
IS elect Emizzion Factars

The EMIT emission factor screen is accessed through the menu options Data, Emission
Factors, ...Roads or ...Rail. The screens for road and rail emission factors have the same
layout, although the choices from the drop-down list boxes are different. The data in
the table on the right-hand side of the screen are not editable. See Appendix A for

discussion of the use of emission factors.

SCREEN CONTROL DESCRIPTION OF FUNCTION

AREA
Emission Factors

Choose the set of road/rail emission factors from the

drop-down list, which lists all the available sets of

emission factors built into EMIT.

Speed (km/hr)

Choose the traffic speed from the drop-down list of
options. The available choice will depend on the set of

emission factors selected, but typically consists of
multiples of 5km/hr over a range 5-140km/hr.

Drive Cycle - Choose the drive cycle from the drop-down list of

options. The available choice will depend on the set of

emission factors selected.

Year - Choose the year from the drop-down list of options.
The available choice will depend on the set of

emission factors selected.

RESTRICTIONS

Currently, the Dutch
road emission factors
and the rail emission
factors do not use
speed.

Currently, only the
Dutch road emission
factor datasets use
drive cycles.
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<Table>

Close

Vehicle sub-
categories

<pollutant>
(g/km)

The table gives the values of the emission factors in

the set specified by the other parameters on the screen.

The columns of the table are as follows.

The first column lists the vehicle sub-categories used
by the particular emission factors selected.

The following columns list the emission factors in
g/km for each pollutant included in the selected
emission factors.

Close this screen and return to the calling screen.
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D.5.2 Edit NO2 Percentage for Roads screen

¥ road Emission Factors - Edit ND2 Percentage

Help

Emission Factors:

The table shaws M02 a: a percentage of emitted MO for each vehicle sub-category. The values are editable.
Thew apply to all calculations in thiz database with these emizssion factors. The percentages apply to the original MOx factars, and do
not take account of change: made to MOx on the Edit Road Emizzion Factors screen.

= E3

Wehicle sub-cateqomn Yehicle sub-categom description percyn?fg:so?NDH Hiz?gﬂfangd:d =
RD27 Diesel Car <2.5 tonnes [<1400 cc) Euro 5 50 5-70
ROZ7E Dieszel Car <2.5 tonnes [<1400 cc) Euro 5 Failed Catalyst 50 570 __|
R028 Diesel Car <2.5 tonnes [<1400 cc) Euro & 50 5-70
ROD28f Diesel Car <2.5 tonnes [<1400 cc] Euro & Failed Catalyst 50 5-70
RO29 Diesel Car <25 tonnes [1400-2000 cc] Pre-Eura 1 11 1
RO30 Diesgel Car <25 tonnes (1400-2000 cc) Euro 1 11 11
RO Diesel Car <25 tonnes (1400-2000 cc] Eura 2 11 1
RO32 Diesel Car <25 tonnes (1400-2000 cc] Eura 3 25 25
RO32a Diesgel Car <25 tonnes [1400-2000 cc) Euro 3 Particle Trap 35 35
RO33 Diesel Car <25 tonnes (1400-2000 cc] Euro 4 i) 1]
R033a Diegel Car <25 tonnes [1400-2000 cc) Euro 4 Particle Trap 55 jala]
RO34 Diesel Car <2.5 tonnes [1400-2000 cc) Euro 5 30 5-70
RO34f Diesel Car <2.5 tonnes [1400-2000 cc) Euro 5 Failed Cat 30 5-70
R035 Diesel Car <2.5 tonnes [1400-2000 cc] Euro 6 30 5-70
RO35f Diesel Car <2.5 tonnes [1400-2000 cc) Euro 6 Failed Cat 30 5-70
RO3E Diesel Car <25 tonnes [»2000 cc)] Pre-Euro 1 11 1
RO37 Diegel Car <25 tonnes [»2000 cc] Euro 1 11 1
RO33 Diesel Car <2.5 tonnes (> 2000 ccl Euro 2 11 1=

Copy | Close | Cancel |

IChoose emission factor set

The EMIT Edit NO2 Percentage for Roads is accessed through the menu options Data,
Emission Factors, Edit NO2 Percentage for Roads. This screen is used to edit the proportion
of NOx that is NO; for the ‘NAEI 2014’ and ‘NAEI 2012’ road traffic emission factor

datasets.

SCREEN
AREA

Emission
Factors:

<Table>

CONTROL DESCRIPTION OF FUNCTION

Choose one of the ‘NAEI 2014’ or ‘‘NAEI
2012’ emission factor datasets from the drop-
down list.

The table gives the proportion of NOy that is NO;
for the road traffic emission factor dataset

selected.
Vehicle sub- The first column lists the vehicle sub-categories.
category
Vehicle sub- The next column gives the description of the
category vehicle sub-categories, as the names of the
description vehicle sub-categories are non-intuitive.
NO2asa The values entered in this column apply to the

percentage of NOx. underlying NOx emission factors held in the
EMIT database.

recommended The fourth column lists the recommended or
percentages maximum percentage of NO, that is NOy, as

RESTRICTIONS

0 < x < 10000%2°

20 This range allows users to increase NO, emission factors in line with any changes made to the NOx emission
factors via the Edit Road Emission Factors screen.
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given in the source data.

Copy Copies the data on this screen to the clipboard.

Close Close this screen and return to the calling screen.

Cancel Reject changes to data and return to the calling
screen.
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D.5.3 Edit Road Emission Factors screen

B Edit Road Emission Factors =]
Help
Emission Factors: IEUHD 2009 Bural j
Pollutant: IPM2_5 j
‘Y'ou can specily a percentage of the original factors for each vehicle sub-categary. “'ou cannot alker the vear-dependency or the
speed dependency. The percentages apply to all calculations in this database with these emission factors. |f you edit P10, congider
editing PM2.5. Similar conziderations apply for HOxMO2 and YOC/BENZEME /BUTADIEME /METHAME.

Wehicle sub-categony Wehicle sub-category description Percentage =
RO20 Petral Car <2.5 tonnes (»2000 cc) Euro 5 1oa
RO20f Petrol Car 2.5 tonnes (»2000 cc] Euwro 5 Failed Catalyst 100
RO21 Petrol Car <2.5 tonnes [>2000 cc] Euro 6 100
RO21f Petral Car <2.5 tonnes (»2000 cc) Euro & Failed Catalyst 100
RO22 Dieszel Car <25 tonnes (<1400 cc Pre-Euro 1 a0
RO23 Diezel Car <2 5 tonnes (<1400 cc] Eura 1 a0
R024 Diesel Car <25 tonnes (<1400 cc) Eure 2 a0
RO25 Diegel Car <25 tonnes (<1400 cc] Euro 3 100
Ri025a Diezel Car <2.5 tonnes (<1400 cc] Eura 3 Particle Trap 100
RO2E Diesel Car <25 tonnes (<1400 cc) Euro 4 100
RO2Ea Diesel Car <25 tonnes [¢1400 cc] Ewro 4 Particle Trap 100
RO27 Diezel Car <2.5 tonnes (<1400 cc] Euro & 100
RO27E Diesel Car <25 tonnes (<1400 cc) Euro 5 Failed Catalpst 100
RO23 Diesgel Car <25 tonnes (<1400 cc] Euro B 100
RO2E Diezel Car <2.5 tonnes (<1400 cc] Euro B Failed Catalyst 100
RO29 Diesel Car <25 tonnes (1400-2000 cc] Pre-Eura 1 100 v|

Copy | Cloze | Cancel |
IPercentage of original factor [0 to 10000]

The EMIT Edit Road Emission Factors is accessed through the menu options Data,
Emission Factors, Edit Road Emission Factors. This screen is used to edit the base emission
factors that are used in calculations using available road traffic emission factor
datasets, for all pollutants apart from NO.. A percentage of the base emission factor
can be specified.

SCREEN CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
AREA

Emission Choose one of the available datasets from the drop-

Factors: down list.

Pollutant: Select one of the available pollutants from the

drop-down list of options.

<Table> The table gives the percentage of underlying
emission that is used in calculations using the
selected road traffic emission factor dataset.

Vehicle sub- The first column lists the vehicle sub-categories.

category

Vehicle sub- The next column gives the description of the

category vehicle sub-categories, as the names of the vehicle

description sub-categories are non-intuitive.

Percentage The values entered in this column apply to the 0 < x < 10000%
underlying emission factors held in the EMIT
database.

Copy Copies the data on this screen to the clipboard.
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Close Close this screen and return to the calling screen.
Cancel Reject changes to data and return to the calling
screen.
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D.5.4 Route Types screen

B EMIT - Road fleet data for Route Type: SCALED 03 Urban 01, Emission Factors: EURO SCALED 03 M= E3
Help
— Route Types Light Heavy =~
Motorcycles vehicles vehicles
New. .. | Delete... | BAC_55-93 i 0 36358274
B4C_EUROT 0 0 64782262
: B4C_EURD? i 0] 126001769
[Route Type Predefined| 1oy - FURO3 0 0| 09856693
| SCALED 03 Urban 01 || |BAC_EURD4 0 0 o
B4C_EURO4+ 0 0 i
_ B4C_PRESS 0 o 45161711
[Emission Factors DCAR_EZ 1_TRAP 0| n.0vmzre 0
= DCAR_E3 2 TRAF EE 0
|EURD SCaLeD 03 [~ DCAR_E4 1 _TRAP 0 0 0
DCAR_E4 2 TRAP 0 0 0
|Fleet Components DCAR_EUT1 0| 34026582 1]
= DCAR_EUT 2 0] 06320356 0
| HeavyiLight/Meycle = [oeemruz 0 4.2403324 1
DCAR_EUZ 2 0] 0.7576318 0
ear DCAR_EUZ 1 0 1.5565992 0
DCAR_EU3 2 0] 0.2891903 0
2001 DCAR_EU4_T 0 0 0
DCAR_EU4 2 0 0 0
DCAR_PRE 1 0] 08303415 0
DCAR_PRE_2 0] 01653798 0
DLGY_EUROT 0 20204429 ol
Close | Lancel | Apply | Copy | Paste | Adjust |
IEdit traffic composition data

The EMIT Route Types screen is accessed through the menu options Data, Route Types,
...Road or ...Rail. The screens for road and rail route types have the same layout,
although the choices from the drop-down list boxes are different and the number and
headings of the columns are also different. This screen is used both to display route
type data and to define new user-defined route types (and delete existing ones). The
data in the table on the right-hand side of the screen may be edited for user-defined
route types, but not for pre-defined route types. See Appendix A for more on the
definition and use of route types.

SCREEN CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS
AREA
Route Types New... This button launches the New route type

dialogue box.

The user enters a name for the new route type
and uses the list to select the name of the
existing route type on which it is based. The
table of data on the route type screen may then
be edited to define the new route type.

Delete... This button launches the Delete route type
dialogue box, which may be used to replace
all instances of the current route type (i.e. as
displayed in the table) with another route type.
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Route Type Select the route type from the drop-down list
box. The choices available will include the
pre-defined route types built-in to EMIT as
well as any user-defined route types in the
current database.

Emission Factors =~ Shows the emission factors for the currently
selected route type. The choice available will
depend on whether road or rail route types are
being considered.

Fleet Shows the fleet components for the currently

Components selected route type. The choice available will
depend on whether road or rail sources are
being considered and on the emission factors
selected.

Year Most road route types contain fleet
composition data for a particular year. For
these route types, the year is shown here.
Other route types can be used with any year,
in which case “All years” is shown here.

<Table> The route types table shows the matrix of
values for the route type, expressing the fleet
composition breakdown in terms of the
emission factor vehicle sub-categories. The
number of columns depends on the number of
fleet components, which may be either 3 or 11
for road traffic or 2, 4 or 14 for rail traffic.
The columns are then as follows.

<Vehicle sub- The first column lists the vehicle sub-
categories> categories used by the particular emission
factors selected.

<fleet component  The next column gives the breakdown of the
#1> (%) first fleet component in terms of the emission
factor vehicle sub-categories.

etc.
<fleet component = The final column gives the breakdown of the
#n> (%) final (n'™) fleet component in terms of the

emission factor vehicle sub-categories.

Copy Copies the Route Type data onto the clipboard,
so it can be pasted into other packages. For
example, the data can be pasted into Microsoft
Excel, and edited to create a new route type,
such as one to represent a Low Emission

Zone.

Paste If a new Route Type has been calculated inan = The vehicle
external package (such as Microsoft Excel), it = subcategory names
can be pasted back into EMIT using this must all be present,
button. and in the correct
The total contribution from each Fleet order.

Component must add up to 100% (to within <
0.01%).
Adjust This button may be used to adjust the current

table entry so that the column total is 100%.
An error message is shown if this action
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requires a negative value.

Close Save any changes, close this screen and return
to the calling screen.

Cancel Reject changes to data (that have not been
saved using the Apply button).

Apply Update the screen as a result of changes to the
Route Type data (table) but do not close the
screen.
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D.5.5 Region Types screen

|Fleginn Type

Calderdale housing Mew Hegion Type._._ |

IEmissiun Factors

IS.-’-‘«F' 200
Delete Region Type._ . |

—Houszing Details

Dweling type ISemi detached j Rename Region Type._. |

Insulation [walls and roof) IF‘qur j

Ingulation [doors and windows) IPC'D' j

Space and water heating IEIectlic j

Heating efficiency I B0 j

Nom-heating energy use IIncIuded j
— Calculated Parameters

SAP Rating |2E;

Carbon Index |1 2

COZ per dwelling [bonneswear] |1 11

Cloze I Cancel Apply

ISeIe-:t region type to view or edit

SCREEN CONTROL
AREA

Region Type
Emission Factors

Housing Details = Dwelling type

DESCRIPTION OF FUNCTION

A Region Type can be selected from the list.

In EMIT 2.2, the emission factor dataset for
all region types is SAP 2001.

Choose the Dwelling Type from the 5 options
given in the list. (Please refer to Table 12.1for
further details of options.)

Insulation (walls  Choose the Insulation (walls and roof) from the

and roof)

5 options given in the list. (Please refer to
Table 12.1for further details of options.)

Insulation (doors = Choose the Insulation (doors and windows)

and windows)

from the 5 options given in the list. (Please
refer to Table 12.1 for further details of
options.)

Space and water =~ Choose the Space and water heating from the 5

heating

options given in the list. (Please refer to Table
12.1 for further details of options.)

Heating efficiency = Choose the Heating efficiency from the 5

Non-heating
energy use

options given in the list. (Please refer to Table
12.1 for further details of options.)

Choose (from the list) whether or not the Non-
heating energy use should be Included or Not
included.

RESTRICTIONS

Not editable
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Calculated SAP Rating The SAP Rating of the dwelling as defined in Not editable
parameters the Region Type.
Carbon Index The Carbon Index of the dwelling as defined in = Not editable
the Region Type.

CO2 perdwelling = The CO. emission factor of the dwelling as Not editable
(in tonnes/year) defined in the Region Type.

New Region Clicking on this button activates the New

Type... region type screen. A name for the new Region
Type must be entered, and clicking on OK then
returns to the main Region Type screen, where
details of the new Region Type can be entered.

Delete Region Clicking on this button deletes the current

Type... Region Type. Note that if a region type is in
use then it cannot be deleted.

Rename Region Clicking on this button allows the current

Type... Region Type to be renamed.

Close Save any changes, close this screen and return

to the calling screen.

Cancel Reject changes to data (that have not been
saved using the Apply button).

Apply Update the screen as a result of changes to the
Region Type data, but do not close the screen.
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D.5.6 Groups screen
B EMIT - Group data for: Default road, Type: RDAD _ ] x|
Help
— Groups
New._ | Delete. |

Type |ROAD i

Group Default road j

Ciose | Modify Group. . |
ISave changez and cloze form

The EMIT Groups screen is accessed through the menu options Data, Groups. It is used
to create new empty groups (which must then be populated with sources by adding
new ones or copying sources from another group).

SCREEN
AREA

Groups

Type

Group

Modify Group...

Close

CONTROL

New...

Delete...

DESCRIPTION OF FUNCTION RESTRICTIONS

This launches the EMIT New Group dialogue
box.

For further details, and examples, please refer
to Section 5.

This button deletes the selected Group.

A Group can only be deleted if it contains no
sources.

Select the source type from the drop-down list
box. The selected source type is used to filter
the groups in the Group drop-down list box.

Select the group from the drop-down list box.
The choices available are restricted to all
groups of the given type (as selected in the
Type list box) in the current database.

This button activates the Modify group screen.
See Section D.4.2 for further details.

Save any changes, close this screen and return
to the calling screen.
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D.5.7 Operators screen

B EMIT - Operator data for: Name of operator M= B3
Help
— Dperators
O perator Mame of operator
Mew. __ Delete... |
IContacl Hame |Eontact nianme
Street Sheet address
'/ET'WATER
ITownfEil_v |Cit_l,l addresz
ICounlyJ'Slale |State address
|Post!Zip Code  [Post code
ICounlry IEountl_l,l
ITeIephone ITeIephone rmber
IFax |Fa:-c number
IEmaiI |e-mail address
Operator IName of operatorj
Cancel | Apply |
ISave changes and cloze form

The EMIT operators screen is accessed through the menu options Data, Operators. It is
used to record data on the operators of industrial sources. The data in the table on the
right-hand side of the screen may be edited, i.e. this screen is used both to display
operator data and to define new operators (and delete existing ones).

SCREEN
AREA

Operators New...

CONTROL DESCRIPTION OF FUNCTION RESTRICTIONS

This button launches the New operator
dialogue box.

The user enters a name for the new operator.
The table of data on the operators screen
may then be edited to define the new
operator.

This button launches the Delete Operator

dialogue box, which may be used to replace
all instances of the current operator (the one
displayed in the table) with another operator.

Delete...

Operator Select the operator from the drop-down list
box. The list will contain the pre-defined
operators available as options built in to
EMIT together with any user-defined

operators in the current database.

Close Save any changes, close this screen and

return to the calling screen.

Cancel Reject changes to data (that have not been

saved using the Apply button).

Update the screen as a result of changes to
the operator data (table) but do not close the

Apply
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Operator
Contact Name

Street
Town/City
County/State
Post/Zip Code
Country
Telephone
Fax

Email

screen.
Name of operator (organisation)

Name of individual within operator
organisation

Street

Town or city

County, state or other regional division
Postal code

Country

Telephone number of contact

Fax number of contact

E-mail address of contact
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