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Summary of Key Pollutants Considered

For the operational phase of the Proposed Development, the main pollutants from road traffic with
potential for local air quality impacts are nitrogen oxides (NOx) and particulate matter (PMuio).
Emissions of total NOx from combustion sources comprise nitric oxide (NO) and NO2. The NO
oxidises in the atmosphere to form NO2. The assessment of operational impacts therefore focuses
on changes in NO2 and PMio concentrations. The impact from fine particulate matter, known as

PMz (a subset of PM1o) concentrations has also been considered.

For the construction phase of the Proposed Development the key pollutant is dust, covering both
the PMuo fraction that is suspended in the air that can be breathed, and the deposited dust that has

fallen out of the air onto surfaces and which can potentially cause temporary annoyance effects.

Regarding exhaust emissions from construction-related vehicles (contractors’ vehicles and Heavy
Goods Vehicles (HGVs), diggers, and other diesel-powered vehicles), these are unlikely to have a
significant impact on local air quality [1] except for large, long-term construction sites: the EPUK &
IAQM Land-Use Planning & Development Control: Planning For Air Quality document [2] indicates
that air quality assessments should include developments increasing annual average daily Heavy
Duty Vehicle (HDV) traffic flows by more than 25 within or adjacent to an AQMA and more than
100 elsewhere. The results of the Highways and Access assessment indicates that the
aforementioned EPUK & IAQM thresholds are not expected to be exceeded for any individual road
during the construction phase of this project; therefore, construction-vehicle exhaust emissions

have not been assessed specifically.

Construction Phase - Methodology

Dust is the generic term used to describe particulate matter in the size range 1-75 pum in diameter
[3]. Particles greater than 75 um in diameter are termed grit rather than dust. Dusts can contain a
wide range of particles of different sizes. The normal fate of suspended (i.e. airborne) dust is
deposition. The rate of deposition depends largely on the size of the particle and its density;
together these influence the aerodynamic and gravitational effects that determine the distance it
travels and how long it stays suspended in the air before it settles out onto a surface. In addition,

some particles may agglomerate to become fewer, larger particles; whilst others react chemically.

The effects of dust are linked to particle size and two main categories are usually considered:

11AQM, 2023, Guidance on the assessment of dust from demolition and construction
2 EPUK & IAQM, January 2017, Land-Use Planning & Development Control: Planning For Air Quality
8 British Standard Institute, 1983, BS 6069:Part 2:1983, 1ISO 4225-1980 Characterization of air quality. Glossary
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. PMzio particles, those up to 10 um in diameter, remain suspended in the air for long periods

and are small enough to be breathed in and so can potentially impact on health; and

" Dust, generally considered to be particles larger than 10 um which fall out of the air quite
quickly and can soil surfaces (e.g. a car, window sill, laundry). Additionally, dust can

potentially have adverse effects on vegetation and fauna at sensitive habitat sites.

The IAQM Guidance on the assessment of dust from demolition and construction sets out 350 m
as the distance from the site boundary and 50 m from the site traffic route(s) up to 500 m of the
entrance, within which there could potentially be nuisance dust and PMio effects on human
receptors. For sensitive ecological receptors, the corresponding distances are 50 m in both cases.
(In this particular application, there are no ecological receptors within the distances and ecological

effects have been scoped out). These distances are set to be deliberately conservative.

Concentration-based limit values and objectives have been set for the PMio suspended particle
fraction, but no statutory or official numerical air quality criterion for dust annoyance has been set
at a UK, European or World Health Organisation (WHO) level. Construction dust assessments have
tended to be risk based, focusing on the appropriate measures to be used to keep dust impacts at

an acceptable level.

The IAQM dust guidance aims to estimate the impacts of both PM1o and dust through a risk-based
assessment procedure. The IAQM dust guidance document states: “The impacts depend on the
mitigation measures adopted. Therefore the emphasis in this document is on classifying the risk of
dust impacts from a site, which will then allow mitigation measures commensurate with that risk to
be identified.”

The IAQM dust guidance provides a methodological framework, but notes that professional
judgement is required to assess effects: “This is necessary, because the diverse range of projects
that are likely to be subject to dust impact assessment means that it is not possible to be
prescriptive as to how to assess the impacts. Also a wide range of factors affect the amount of dust

that may arise, and these are not readily quantified.”

Consistent with the recommendations in the IAQM dust guidance, a risk-based assessment has
been undertaken for the development, using the well-established source-pathway-receptor

approach:

" The dust impact (the change in dust levels attributable to the development activity) at a
particular receptor will depend on the magnitude of the dust source and the effectiveness of

the pathway (i.e. the route through the air) from source to receptor.

" The effects of the dust are the results of these changes in dust levels on the exposed
receptors, for example annoyance or adverse health effects. The effect experienced for a
given exposure depends on the sensitivity of the particular receptor to dust. An assessment
of the overall dust effect for the area as a whole has been made using professional judgement

taking into account both the change in dust levels (as indicated by the Dust Impact Risk for



individual receptors) and the absolute dust levels, together with the sensitivities of local

receptors and other relevant factors for the area.

16.11 The dust risk categories that have been determined for each of the four activities (demolition,
earthworks, construction and trackout) have been used to define the appropriate site-specific
mitigation measures based on those described in the IAQM dust guidance. The guidance states
that provided the mitigation measures are successfully implemented, the resultant effects of the

dust exposure will normally be “not significant”.
Source

16.12 The IAQM dust guidance gives examples of the dust emission magnitudes for demolition,
earthworks and construction activities and trackout. These example dust emission magnitudes are
based on the site area, building volume, number of HDV movements generated by the activities
and the materials used. These example magnitudes have been combined with details of the period
of construction activities to provide the ranking for the source magnitude that is set out in Table
6.1.1.

Table 6.1.1 Risk Allocation — Source (Dust Emission Magnitude)

Features of the Source of Dust Emissions Dust
Emission
Magnitude
Demolition - building over 75,000 m3, potentially dusty construction material (e.g. concrete), on- Large

site crushing and screening, demolition activities > 12 m above ground level.

Earthworks — total site area over 110,000 m?, potentially dusty soil type (e.g. clay), >10 heavy
earth moving vehicles active at any one time, formation of bunds > 6 m in height.

Construction - total building volume over 75,000 m?, activities include piling, on-site concrete
batching, sand blasting.

Trackout — 50 HDV outwards movements in any one day, potentially dusty surface material (e.g.
High clay content), unpaved road length > 100 m.

Demolition - building between 12,000 to 75,000 m3, potentially dusty construction material and Medium
demolition activities 6 - 12 m above ground level.

Earthworks — total site area between 18,000 to 110,000 m?, moderately dusty soil type (e.g.
silt), 5 — 10 heavy earth moving vehicles active at any one time, formation of bunds 3 - 6 min
height.

Construction - total building volume between 12,000 and 75,000 m3, use of construction
materials with high potential for dust release (e.g. concrete), activities include piling, on-site
concrete batching.

Trackout — 20 - 50 HDV outwards movements in any one day, moderately dusty surface
material (e.g. High clay content), unpaved road length 50 — 100 m.

Demolition - building less than 12,000 m?, construction material with low potential for dust Small
release (e.g. metal cladding or timber), demolition activities < 10 m above ground, demolition
during winter months.

Earthworks — total site area less than 18,000 m2. Soil type with large grain size (e.g. sand), <5
heavy earth moving vehicles active at any one time, formation of bunds < 4 m in height.

Construction - total building volume below 12,000 m3, use of construction materials with low
potential for dust release (e.g. metal cladding or timber).

Trackout — < 20 HDV outwards movements in any one day, surface material with low potential
for dust release, unpaved road length < 50 m.




Pathway and Receptor - Sensitivity of the Area

16.13 Pathway means the route by which dust and particulate matter may be carried from the source to
a receptor. The main factor affecting the pathway effectiveness is the distance from the receptor
to the source. The orientation of the receptors to the source compared to the prevailing wind
direction is a relevant risk factor for long-duration construction projects; however, short-term

construction projects may be limited to a few months when the most frequent wind direction might

be quite different, so adverse effects can potentially occur in any direction from the site.

16.14 As set out in the IAQM guidance, a number of attempts have been made to categorise receptors
into high, medium and low sensitivity categories; however there is no unified sensitivity

classification scheme that covers the quite different potential effects on property, human health and

ecological receptors.

16.15 Table 6.1.2 and Table 6.1.3 sets out the IAQM basis for categorising the sensitivity of people and

property to dust and PM1o respectively.

Table 6.1.2 Sensitivities of People and Property Receptors to Dust

= there is transient exposure, where the people or property would reasonably be

use of the land.

Indicative Examples:-

expected to be present only for limited periods of time as part of the normal pattern of

Receptor Sensitivity
Principles:-
= Users can reasonably expect enjoyment of a high level of amenity; or
= the appearance, aesthetics or value of their property would be diminished by soiling;
and the people or property would reasonably be expected to be present continuously,
or at least regularly for extended periods as part of the normal pattern of use of the )
land. High
Indicative Examples:-
= Dwellings.
=  Museums and other culturally important collections.
= Medium and long-term car parks and car showrooms.
Principles:-
=  Users would expect to enjoy a reasonable level of amenity, but would not reasonably
expect to enjoy the same level of amenity as in their home; or
= the appearance, aesthetics or value of their property could be diminished by soiling; or
= the people or property wouldn’t reasonably be expected to be present here Medium
continuously or regularly for extended periods as part of the normal pattern of use of
the land.
Indicative Examples:-
=  Parks.
=  Places of work.
Principles:-
= the enjoyment of amenity would not reasonably be expected; or
= there is property that would not reasonably be expected to be diminished in
appearance, aesthetics or value by soiling; or Low




Receptor

Sensitivity

=  Playing fields, farmland (unless commercially-sensitive horticultural).
= Footpaths and roads.
= Short-term car parks.

Table 6.1.3 Sensitivities of People and Property Receptors to PMio

Receptor Sensitivity
Principles:-
= Locations where members of the public are exposed over a time period relevant to the
air quality objective (in the case of the 24-hour objective for PM1o, a relevant location
would be one where individuals may be exposed for eight hours or more in a day). High
Indicative Examples:-
»= Residential properties.
=  Schools, hospitals and residential care homes.
Principles:-
= Locations where the people exposed are workers and exposure is over a time period
relevant to the air quality objective (in the case of the 24-hour objective for PM1o, a
relevant location would be one where individuals may be exposed for eight hours or .
more in a day). Medium
Indicative Examples:-
=  Office and shop workers (but generally excludes workers occupationally exposed to
PM1o as protection is covered by Health and Safety at Work legislation).
Principles:-
= Locations where human exposure is transient exposure.
Indicative Examples:- Low
= Public footpaths.
= Playing fields, parks.
=  Shopping streets.

16.16 The IAQM methodology combines consideration of the pathway and receptor to derive the

‘sensitivity of the area’. Table 6.1.4 and

16.17 Table 6.1.5 show how the sensitivity of the area has been derived for this assessment.

Table 6.1.4 Sensitivity of the Area to Dust Soiling Effects on People and Property

Number of Receptors

Receptor Sensitivity a

Distance from the Source (m) °

<20 <50 <100 <350

>100 Low Low

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

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




i b
Number of Receptors Distance from the Source (m)

a

Receptor Sensitivity
<20 <50 <100 <350

IThe sensitivity of the area has been derived for demolition, construction, earthworks and trackout.

a The total number of receptors within the stated distance has been estimated. Only the highest level of area
sensitivity from the table has been recorded.

b For trackout, the distances have been measured from the side of the roads used by construction traffic. Without
site-specific mitigation, trackout may occur from roads up to 500 m from large sites, 200 m from medium sites and 50
m from small sites, as measured from the site exit. The impact declines with distance from the site, and trackout
impacts have only been considered up to 50 m from the edge of the road.

Table 6.1.5 Sensitivity of the Area to Human Health Impacts

Annual Mean .
Distance from the Source (m) ¢

Receptor PMso Number of
Sensitivity Concentration Receptors ¢
a <20 <50 <100 <200 <350
>100 Medium Low
> 32 ug.m-= 10-100 Medium Low Low
1-10 Medium Low Low Low
>100 Medium Low Low
28 - 32 ug.m- 10-100 Medium Low Low Low
1-10 Medium Low Low Low
High
>100 Medium Low Low Low
24 - 28 ug.m-3 10-100 Medium Low Low Low
1-10 Medium Low Low Low Low
>100 Medium Low Low Low Low
< 24 pug.m-= 10-100 Low Low Low Low Low
1-10 Low Low Low Low Low
>10 Medium Low Low Low
> 32 ug.m-=
1-10 Medium Low Low Low Low
Medium > 10 Medium Low Low Low Low
28 — 32 pug.m-3
1-10 Low Low Low Low Low
< 28 pug.m= >1 Low Low Low Low Low
Low - >1 Low Low Low Low Low
'The sensitivity of the area has been derived for demolition, construction, earthworks and trackout.
a This refers to the background concentration derived from the assessment of baseline conditions later in this report.
The concentration categories listed in this column apply to England, Wales and Northern Ireland but not to Scotland.
b The total number of receptors within the stated distance has been estimated. Only the highest level of area
sensitivity from the table has been recorded.
c For high sensitivity receptors with high occupancy (such as schools or hospitals), the approximate number of
occupants has been used to derive an equivalent number of receptors.
d For trackout, the distances have been measured from the side of the roads used by construction traffic. Without
site-specific mitigation, trackout may occur from roads up to 500 m from large sites, 200 m from medium sites and 50




Annual Mean .
Distance from the Source (m) ¢

Receptor PM1o Number of
Sensitivity Concentration Receptors ¢
a <20 <50 <100 <200 <350

m from small sites, as measured from the site exit. The impact declines with distance from the site, and trackout
impacts have only been considered up to 50 m from the edge of the road.

16.18 The IAQM guidance lists the following additional factors that can potentially affect the sensitivity of
the area and, where necessary, professional judgement has been used to adjust the sensitivity

allocated to a particular area:

" any history of dust generating activities in the area;

" the likelihood of concurrent dust generating activity on nearby sites;

= any pre-existing screening between the source and the receptors;

= any conclusions drawn from analysing local meteorological data which accurately represent

the area; and if relevant the season during which the works will take place;

" any conclusions drawn from local topography;
= duration of the potential impact, as a receptor may become more sensitive over time; and
= any known specific receptor sensitivities which are considered go beyond the classifications

given in the table above.

16.19 The matrices in Table 6.1.6, Table 6.1.7, Table 6.1.8 and Table 6.1.9 have been used to assign
the risk for each activity to determine the level of mitigation that should be applied. For those cases
where the risk category is ‘negligible’, no mitigation measures are required beyond those mandated

by legislation.
Table 6.1.6 Risk of Dust Impacts — Demolition

o Dust Emission Magnitude
Sensitivity of Area

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

Table 6.1.7 Risk of Dust Impacts — Earthworks

. Dust Emission Magnitude
Sensitivity of Area

Large Medium Small
High _ Medium Risk Low Risk
Medium Medium Risk Medium Risk Low Risk

Low Low Risk Low Risk Negligible




Table

6.1.8 Risk of Dust Impacts — Construction

o Dust Emission Magnitude
Sensitivity of Area

Large Medium Small
High ; Medium Risk Low Risk
Medium Medium Risk Medium Risk Low Risk
Low Low Risk Low Risk Negligible

Table

6.1.9 Risk of Dust Impacts — Trackout

o Dust Emission Magnitude
Sensitivity of Area

Large Medium Small
High Medium Risk Low Risk
Medium Medium Risk Low Risk Negligible
Low Low Risk Low Risk Negligible
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This assessment does not consider the air quality impacts of dust from any contaminated land or
buildings. If contaminated land is identified on the Application Site, the impacts will be assessed in

other technical discipline reports.
Operational Phase - Methodology

Atmospheric Dispersion Modelling of Pollutant Concentrations

In urban areas, pollutant concentrations are primarily determined by the balance between pollutant
emissions that increase concentrations, and the ability of the atmosphere to reduce and remove
pollutants by dispersion, advection, reaction and deposition. An atmospheric dispersion model is
used as a practical way to simulate these complex processes; such a model requires a range of
input data, which can include emissions rates, meteorological data and local topographical
information. The model used and the input data relevant to this assessment are described in the

following sub-sections.

The atmospheric pollutant concentrations in an urban area depend not only on local sources at a
street scale, but also on the background pollutant level made up of the local urban-wide
background, together with regional pollution and pollution from more remote sources brought in on
the incoming air mass. This background contribution needs to be added to the fraction from the
modelled sources, and is usually obtained from measurements or estimates of urban background
concentrations for the area in locations that are not directly affected by local emissions sources.

Background pollution levels are described in detail in Chapter 6.

The ADMS-Roads model has been used in this assessment to predict the air quality impacts from

changes in traffic on the local road network and from building emissions. This is a version of the



16.24

Atmospheric Dispersion Modelling System (ADMS), a formally validated model developed in the
UK by Cambridge Environmental Research Consultants Ltd (CERC) and widely used in the UK
and internationally for regulatory purposes.

Model Input Data

Traffic Data

Traffic data used in the assessment have been provided by the project’s transport consultants,
Sanderson Associates. The traffic flow data provided for this assessment are summarised in Table

6.1.10. The modelled road links are illustrated in Figure 6.1.

Table 6.1.10 Traffic Data Used Within the Assessment

Daily Two Way Vehicle Flow

'-?r?'??D Road Link Name AADT Flow (2027) HDV%
1 Whitworth Street, West of Albion Street 7926 2
2 Whitworth Street, between Albion Street and Cambridge Street 10858 2
3 Whitworth Street, East of Cambridge Street 10334 2
4 Cambridge Street, North of Hulme Street 2052 2
5 Cambridge Street, South of Hulme Street 10719 2
6 Westbound Slip between Roundabouts 14593 2
7 Eastbound Slip between Roundabouts 15053 2
8 Medlock Street 17578 2
9 Albion Street, South of Whitworth Street 19461 2
10 M57 66791 5

Notes: AADT = Annual Average Daily Traffic, HDV = Heavy Duty Vehicle - vehicles greater than 3.5 t gross vehicle

weight including buses

16.25
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The average speed on each road has been reduced by 10 km.hr-1 (or to 20 km.hr-1 for roads
where the AADT > 10,000) to take into account the possibility of slow-moving traffic near junctions

and at roundabouts in accordance with LAQM.TG22.
Emission Factors

The modelling has been undertaken using Defra’s 2021 emission factor toolkit (version 11) which
draws on emissions generated by the European Environment Agency (EEA) COPERT 5.3 emission

calculation tool.
Meteorological Data

ADMS-Roads requires detailed meteorological data as an input. The most representative observing

station for the region of the study area that supplies all the data in the required format is Manchester



Ringway approximately 1.3 km south of the Application Site. Meteorological data from this station

for 2020 have been used within the dispersion model. The wind rose is presented in Figure 6.3.
Receptors

16.28 The air quality assessment predicts the impacts at locations that could be sensitive to any changes.
For assessing human-health impacts, such sensitive receptors should be selected where the public
is regularly present and likely to be exposed over the averaging period of the objective.

LAQM.TG22 [4] provides examples of exposure locations and these are summarised in Table

6.1.11.

Table 6.1.11 Example of Where Air Quality Objectives Apply

Averaging Period

Objectives should apply at:

Objectives should generally not apply at:

Annual-mean

All locations where members of the
public might be regularly exposed.
Building facades of residential
properties, schools, hospitals, care
homes.

Building facades of offices or other places of
work where members of the public do not have
regular access.

Hotels, unless people live there as their
permanent residence.

Gardens of residential properties.
Kerbside sites (as opposed to locations at the

building’s fagades), or any other location where
public exposure is expected to be short-term.

Daily-mean

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

Gardens of residential properties.

Kerbside sites (as opposed to locations at the
building’s fagade), or any other location where
public exposure is expected to be short-term.

Hourly-mean

All locations where the annual and
24 hour mean would apply. Kerbside
sites (e.g. pavements of busy
shopping streets).

Those parts of car parks, bus
stations and railway stations etc
which are not fully enclosed, where
members of the public might
reasonably be expected to spend
one hour or more.

Any outdoor locations to which the
public might reasonably be expected
to spend 1-hour or longer.

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

16.29 Representative sensitive receptors have been selected on the facades of the proposed

development. Proposed receptors have been modelled at various heights. These are listed in Table

6.1.12 and shown in Figure 6.2.

Table 6.1.12 Modelled Sensitive Receptors

ID Description X

Yy V4

AO Gym (Ground Floor)

383799

397146 1.50

4 Defra, 2022, Local Air Quality Management Technical Guidance, 2022 (LAQM.TG22)




ID Description X y z

BO Plant (Ground Floor) 383805 397134 1.50
Co Plant (Ground Floor) 383814 397121 1.50
DO Refuse/Plant (Ground Floor) 383824 397117 1.50
EO Office (Ground Floor) 383829 397125 1.50
FO Lobby (Ground Floor) 383825 397139 1.50
GO Sub Station (Ground Floor) 383818 397153 1.50
Al Lounge (First Floor) 383799 397146 5.75
Bl Studio (First Floor) 383805 397134 5.75
C1 Cluster Bedroom (First Floor) 383814 397121 5.75
D1 Cluster Kitchen (First Floor) 383824 397117 5.75
El Cluster Bedroom (First Floor) 383829 397125 5.75
F1 Cycle Store (First Floor) 383825 397139 5.75
Gl Study (First Floor) 383818 397153 5.75
A2 Studio (Second Floor) 383799 397146 9.50
B2 Acc Studio/Studio (Second Floor) 383805 397134 9.50
Cc2 Cluster Bedroom (Second Floor) 383814 397121 9.50
D2 Cluster Kitchen (Second Floor) 383824 397117 9.50
E2 Cluster Bedroom (Second Floor) 383829 397125 9.50
F2 Acc Cluster Bedroom (Second Floor) 383825 397139 9.50
G2 Studio (Second Floor) 383818 397153 9.50
A3 Studio (Third Floor) 383799 397146 12.35
B3 Acc Studio/Studio (Third Floor) 383805 397134 12.35
C3 Cluster Bedroom (Third Floor) 383814 397121 12.35
D3 Cluster Kitchen (Third Floor) 383824 397117 12.35
E3 Cluster Bedroom (Third Floor) 383829 397125 12.35
F3 Acc Cluster Bedroom (Third Floor) 383825 397139 12.35
G3 Studio (Third Floor) 383818 397153 12.35
A4 Studio (Fourth Floor) 383799 397146 15.20
B4 Acc Studio/Studio (Fourth Floor) 383805 397134 15.20
C4 Cluster Bedroom (Fourth Floor) 383814 397121 15.20
D4 Cluster Kitchen (Fourth Floor) 383824 397117 15.20
E4 Cluster Bedroom (Fourth Floor) 383829 397125 15.20
F4 Acc Cluster Bedroom (Fourth Floor) 383825 397139 15.20
G4 Studio (Fourth Floor) 383818 397153 15.20
Lounge | Lounge (Ground Floor) 383809 397151 1.50
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The annual, daily and hourly-mean AQS objectives apply at the facades of all residential bedrooms
and lounges. Only the daily and hourly-mean AQS obijective applies at the Gym (AQ), Office (EO),
Lobby (FO0), Cluster Kitchens (D1, D2, D3, D4),. The approaches used to predict the concentrations

for these different averaging periods are described below.

Long-Term Pollutant Predictions

Annual-mean NOx and PMio concentrations have been predicted at representative sensitive
receptors using ADMS-Roads, then added to relevant background concentrations. Primary NO in
the NOx emissions is converted to NO2 to a degree determined by the availability of atmospheric
oxidants locally and the strength of sunlight. For road traffic sources, annual-mean NO:
concentrations have been derived from the modelled road-related annual-mean NOx concentration

using Defra’s calculator [5].

Short-Term Pollutant Predictions

In order to predict the likelihood of exceedances of the hourly-mean AQS objectives for NO2 and
the daily-mean AQS objective for PM1o, the following relationships between the short-term and the

annual-mean values at each receptor have been considered.
Hourly-Mean AQS Objective for NO»

Research undertaken in support of LAQM.TG22 has indicated that the hourly-mean limit value and
objective for NO: is unlikely to be exceeded at a roadside location where the annual-mean NO2
concentration is less than 60 pg.m-3. The threshold of 60 ug.m-= NO:z has been used as the guideline

for considering a likely exceedance of the hourly-mean nitrogen dioxide objective.
Daily-Mean AQS Objective for PMg

The number of exceedances of the daily-mean AQS objective for PM1o of 50 pug.m= may be

estimated using the relationship set out in LAQM.TG22:

Number of Exceedances of Daily Mean of 50 ug.m== -18.5 + 0.00145 * (Predicted Annual-mean
PMi0)2 + 206 / (Predicted Annual-mean PMio Concentration)

This relationship suggests that the daily-mean AQS objective for PMuo is likely to be met if the

predicted annual-mean PMio concentration is 31.8 pg.m3 or less.

The daily mean objective is not considered further within this assessment if the annual-mean PMio
concentration is predicted to be less than 31.5 pg.m=.

Fugitive PMig Emissions

Transport PMio emissions arise from both the tailpipe exhausts and from fugitive sources such as

brake and tyre wear and re-suspended road dust. Improvements in vehicle technologies are

5 http://lagm.defra.gov.uk/review-and-assessment/tools/tools.html
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reducing PM1o exhaust emissions; therefore, the relative importance of fugitive PM1o emissions is
increasing. Current official vehicle emission factors for particulate matter include brake dust and
tyre wear which studies suggest may account for approximately one-third of the total particulate

emissions from road transport; but not re-suspended road dust (which remains unquantified.)

Assumptions and Limitations

All air quality assessment tools, whether models or monitoring measurements, have a degree of
uncertainty associated with the results. The choices that the practitioner makes in setting-up the
model, choosing the input data, and selecting the baseline monitoring data will decide whether the
final predicted impact should be considered a central estimate, or an estimate tending towards the

upper bounds of the uncertainty range (i.e. tending towards worst-case).

The atmospheric dispersion model itself contributes some of this uncertainty, due to it being a
simplified version of the real situation: it uses a sophisticated set of mathematical equations to
approximate the complex physical and chemical atmospheric processes taking place as a pollutant
is released and as it travels to a receptor. The predictive ability of even the best model is limited by

how well the turbulent nature of the atmosphere can be represented.

Each of the data inputs for the model, listed earlier, will also have some uncertainty associated with
them. Where it has been necessary to make assumptions, these have mainly been made towards

the upper end of the uncertainty range informed by an analysis of relevant, available data.

The atmospheric dispersion model used for this assessment, ADMS Roads, has been validated by
its supplier and is widely used by professionals in the UK and overseas. A site-specific verification
(calibration) provides additional certainty and is particularly important when air quality levels are

close to exceeding the objectives/limit values.

LAQM.TG22 requires that local authorities verify the results of any detailed modelling undertaken
for the purposes of fulfilling their R&A duties. Model verification refers to the checks that are carried
out on model performance at a local level. Modelled concentrations are compared with the results
of monitoring. Where there is a disparity between modelled and monitored concentrations, the first
step is to review the appropriateness of the data inputs to determine whether the performance of
the model can be improved. Once reasonable efforts have been made to reduce the uncertainties
in the data inputs, an adjustment may be established and applied to reduce any remaining disparity
between modelled and monitored concentrations. No adjustment factor is deemed necessary

where the modelled concentrations are within 25% of the monitored concentrations.

For the verification and adjustment of NOx/NO2 concentrations for R&A purposes, it is
recommended that the comparison involves a combination of automatic and diffusion monitoring,
rather than a single automatic monitor. This is to ensure any adjustment factor derived is
representative of all locations modelled and not unduly weighted towards the characteristics at a
single site. Where only diffusion tubes are used for the model verification, the study should consider
a broad spread of monitoring locations across the study area to provide sufficient information

relating to the spatial variation in pollutant concentrations.



16.44 Local Authorities generally implement a broad spread of monitoring, particularly in areas that are
known to be sensitive to changes in air quality. Consequently, Local Authorities are usually able to
verify the models they use for R&A purposes; however for individual developments, there is less
likely to be a broad range of monitoring locations within the relevant study area. Notwithstanding
this, a small number of monitoring locations have been identified within the study area and a model
verification study has been undertaken for the proposed development and is included in Appendix
6.3.

16.45 The main components of uncertainty in the total predicted concentrations, made up of the

background concentration and the modelled fraction, include those summarised in Table 6.1.13

Table 6.1.13 Approaches to Dealing with Uncertainty used Within the Assessment

Background

Concentration

quality conditions

assessment is the most

Concentration | Source of Uncertainty | Approach to Dealing with | Comments
Uncertainty
Characterisation of | The background | The background
current baseline air | concentration used within the | concentration is the

major proportion of the

conservative measured/Defra | total predicted

mapped concentration | concentration.

estimate.
Characterisation of | The future background | The conservative
future  baseline  air | concentration used in the | assumptions adopted
quality (i.e. the air | assessment is the same as | ensure that the
quality conditions in the | the  current  background | background
future assuming that the | concentration and no | concentration used
Proposed Development | reduction has been assumed. | within the model is

does not proceed)

This is a conservative
assumption as, in reality,
background  concentrations
are likely to reduce over time
as cleaner vehicle
technologies form an
increasing proportion of the
fleet.

towards the top of the
uncertainty range, rather
than a central estimate.

Variation of background | Background pollutant | The conservative
concentrations with | concentrations are not evenly | assumptions adopted
height. mixed throughout the | ensure that the
boundary layer and tend to be | background
greater near to ground level | concentration used
(where most of the sources | within the model is

are that contribute to this
background) than at elevated
heights. Guidance does not
provide any specific method
for calculating this reduction in
concentration  with  height
which  means that any
guantitative assessment is
likely to be highly uncertain.
For that reason, no reduction
in background concentration

towards the top of the
uncertainty range, rather
than a central estimate

with  height has been
assumed.
Traffic flow estimates High growth assumptions | The modelled fraction is

have been used to develop the

a minor proportion of the




Concentration

Source of Uncertainty

Approach to Dealing with
Uncertainty

Comments

Fraction from
Modelled

Sources

traffic dataset used within the
model.

Traffic speed estimates

The average speed has been
reduced in congested areas
to take account of slow-
moving and queuing traffic.

Road-related emission
factors — projection to
future years

The most recently published
emission factors have been
used within the modelling and
these are based on the
current and best
understanding of the variation
in emission factors in future
years.

Meteorological Data

Uncertainties arise from any
differences  between the
conditions at the met station
and the Proposed
Development site, and
between the historical met
years and the future years.
These have been minimised
by using meteorological data
collated at a representative
measuring site. The model
has been run for a full year of
meteorological conditions.
This means that the conditions
in 8,760 hours have been
considered in the assessment.

Receptors

Receptor locations have been
identified where
concentrations are expected
to be highest.

Dispersion Modelling

The model predictions have
been compared with
monitored concentrations.
The model outputs have been
adjusted accordingly. The
fractional bias indicates that
the model is performing well.

total predicted
concentration.

The modelled fraction is
likely to be between a
central estimate and the
top of the uncertainty
range.

16.47 The analysis of the component uncertainties indicates that, overall, the predicted total
concentration is likely to be towards the top of the uncertainty range rather than being a central
estimate. The actual concentrations that will be found when the development is operational are

unlikely to be higher than those presented within this report and are more likely to be lower.



