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This air quality assessment has been undertaken with the aim of predicting the potential
impacts associated with a proposed employment led, mixed use development on land off
Dearne Valley Parkway, Birdwell, Barnsley.

This report presents the air quality assessment undertaken in relation to air pollution and dust
emissions from the development proposals.

1.1 Development Description

The proposals comprise an outline application for an employment led, mixed use
development comprising of Employment Units (B1c/B8), a Hotel (C1) and Food and Drink units
(A3), with all matters reserved other than access.

The site is located within the administrative boundary of Barnsley Metropolitan Borough
Council (BMBC) on the south-eastern edge of the village of Birdwell. The town of Barnsley is
located approximately 7km to the north.

The site extends to approximately 2 hectares (ha) and is currently undeveloped, though it has
been largely stripped of vegetation, other than a small number of trees and groups of shrubs
along its south west boundary. There is built development on three sides, with Dearne Valley
Parkway forming the fourth.

The area of development is shown in the drawings included within Appendix 1 of this report.
1.2 Report Context

This air quality and dust impact assessment has been produced in support of a planning
application in order to provide information regarding the potential for air quality impacts
from the construction of the development, in addition to the potential for vehicle pollution
exposure on existing receptors close to the scheme.

1.3 Scope

The scope of this assessment is limited to the prediction of air quality and dust impacts
associated with the construction and operation of the development and draws on existing
information to determine whether this is likely to be significant.

Isopleth Ltd.
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1.4  Objectives

The objectives of the assessment are therefore as follows:

e Toidentify and assess the development construction impacts;

e To identify and assess the operational impacts of the proposed development (e.g.
vehicle trips);

e To assess the significance of these impacts; and

e Toidentify further options for mitigation where required.

Isopleth Ltd.
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A staged approach has been adopted; this ensures that the approach taken for the
assessment of risk is proportional to the risk of an unacceptable impact being caused. As such,
where a simple review of the situation shows that risk of a health or nuisance impact is
negligible, this will be sufficient. In cases where the risk cannot be regarded as insignificant, a
more detailed assessment may be required, such as a quantitative screening assessment or
an advanced dispersion modelling exercise (as appropriate).

The following sections outline the methodology utilised throughout the assessment.
2.1  Consultation

The assessment methodology has been agreed with Chris Shields, Technical Officer (Pollution
Control), at Barnsley Metropolitan Borough Council (BMBC) who has also provided the most
recent monitoring data and reports for use in this assessment.

In relation to specific points, the following was agreed:

e Completion of the assessment in accordance with the requirements detailed in the
Barnsley Air Quality and Emissions Good Practice Planning Guidance';

e Dispersion modelling of traffic exhaust emissions to be undertaken using ADMS-Roads
and impacts assessed at the same receptors as used for the Air Quality Assessment on
the wider site, with the exception an amendment to R7 to represent exposure at the
junction of A6135 - Sheffield Road and B6096 - Hoyland Road;

e The pollutant of interest would be nitrogen dioxide (NO2z) and the assessment of traffic
exhaust emissions would focus on this pollutant only; and

e Model verification would be undertaken using 2018 data from local monitoring site.

The air quality assessment has been completed in accordance with standard UK best practice,
as described by the Institute of Air Quality Management (IAQM) and Environmental
Protection UK. This includes detailed modelling of development impacts, as well as qualitative
assessment of potential fugitive dust emission impacts during construction.

2.2 Dust Assessment

Given the requirement for construction activities, there is a potential risk for the generation
of dust. For such operations the common concern regarding dust emissions is their potential
‘nuisance’ effect.

A qualitative risk-screening assessment of the dust generation potential of the operations has
been carried out using the method detailed in the 2016 IAQM document ‘Assessment of dust
from demolition and construction v1.1’.

" BMBC, Air Quality and Emissions Good Practice Planning Guidance. 2018

Isopleth Ltd.
6



Hartwood Estates
Land off Dearne Valley Parkway, Barnsley: Air Quality

Report Ref: 01.0167.001/AQ v2
December 2019

2.3 Traffic Exhaust Emissions Impact Assessment

The development has the potential to affect existing air quality as a result of road traffic
exhaust emissions associated with vehicles travelling to and from the site. As noted in section
2.1 above, BMBC only requires assessment of NO; in this case.

Potential impacts have been defined by predicting NO2 concentrations at sensitive locations
using dispersion modelling for the following scenarios:

e Scenario 0: Verification;

e Scenario 1: 2021 ‘do minimum’ (DM) (predicted traffic flows in 2021, inclusive of
anticipated growth and committed developments, should the proposals not proceed);
and

e Scenario 2: 2021 ‘do something’ (DS) (predicted traffic flows in 2021, inclusive of
anticipated growth and committed developments, as well as trips associated with the
completion of the proposals).

Dispersion modelling was undertaken using the ADMS-Roads dispersion model (version
4.1.1.0).

In the case of significance criteria for the assessment of traffic emissions, the example criteria
described within guidance issued by the IAQM? has been used as presented in Table 2-1. This
terminology should be used where a quantitative assessment is undertaken (i.e. the vehicle
trips exceed the screening threshold).

Table 2-1
Significance Criteria for NO;

Concentration at Receptor in Predicted Concentration Change as Proportion of Air
Assessment Year Quality Objective (AQO) (%)
1 2-5 6-10 >10

75% or less of AQO Negligible Negligible Slight Moderate
76 - 94% of AQO Negligible Slight Moderate Moderate
95 - 102% of AQO Slight Moderate Moderate Substantial
103 - 109% of AQO Moderate Moderate Substantial Substantial
110% or more of AQO Moderate Substantial Substantial Substantial

2.4 Development Classification and Mitigation Specification

BMBC have produced Air Quality and Emissions Good Practice Planning Guidance which
includes direction on when an air quality assessment will be required, the associated scope
of works and the level of mitigation necessary for inclusion within the proposals. The
development was assessed against the screening methodology outlined in the guidance and
relevant measures identified.

2 Institute of Air Quality Management, Land-Use Planning & Development Control: Planning for Air Quality. 2017
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3.1 European Legislation

European air quality legislation is consolidated under Directive 2008/50/EC, which came into
force on 11t June 2008. This Directive consolidates previous legislation which was designed
to deal with specific pollutants in a consistent manner and provides new air quality objectives
for fine particulates.

3.2 UK Legislation

3.2.1 AirQuality Standards

Current EU Air Quality limit values defined within the Directive have been transposed into UK
legislation in the Air Quality Standards Regulations 2010, Statutory Instrument 2010 No. 1001.

3.2.2 Air Quality Strategy

The Air Quality Strategy (UKAQS) 2007 for England, Scotland, Wales and Northern Ireland?
sets out the Government’s policies aimed at delivering cleaner air in the UK. It sets out a
comprehensive strategic framework within which air quality policy will be taken forward in
the short to medium term, and the roles that Government, industry, the Environment Agency,
local government, business, individuals and transport have in protecting and improving air
quality.

The UKAQS actually includes more exacting objectives for some pollutants than required by
EC legislation. This assessment refers only to UK air quality standards, as compliance with
these standards will ensure that the less demanding European Air Quality limit values are also
being met.

The Air Quality Strategy defines ‘standards’ and ‘objectives’ in paragraph 17:
‘For the purposes of the strategy:

standards are the concentrations of pollutants in the atmosphere which can broadly
be taken to achieve a certain level of environmental quality. The standards are based
on assessment of the effects of each pollutant on human health including the effects
on sensitive subgroups or on ecosystems;

objectives are policy targets often expressed as a maximum ambient concentration
not to be exceeded, either without exception or with a permitted number of
exceedences, within a specified timescale.’

3 The Air Quality Strategy for England, Scotland, Wales and Northern Ireland, DEFRA. July 2007
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The air quality Standards and Objectives considered within this air quality assessment are
presented within Table 3-1.

Table 3-1
Air Quality Limit Values

Pollutant Standard | Measured as | Equivalent percentile
40pg/m® | Annual mean | -
NO, 99.79" percentile of 1-hour-
200pg/m3 | 1 hour mean | means (equivalent to 18 1-hour
exceedences)

In accordance with DEFRA technical guidance Local Air Quality Management (TG16), the air
guality objectives should be assessed at locations where members of the public are likely to
be regularly present and are likely to be exposed for a period of time appropriate to the
averaging period of the objective.

A summary of relevant exposure for the objectives presented in Table 3-1 are shown below

in Table 3-2.

Table 3-2
Relevant Public Exposure

Objective Averaging

Relevant Locations

Objectives should

Objectives should not

Period apply at: apply at:
Where individuals are - Facades of offices
Building facades of
exposed for a Hotels

Annual mean

cumulative period of 6
months in a year;

residential properties,
schools, hospitals etc

Gardens of residences
Kerbside sites

24-hour mean

Where individuals
may be exposed for
eight hours or more in
a day

As above together
with hotels and
gardens of residential
properties

Kerbside sites where
public exposure if
expected to be short
term

1-hour mean

Where individuals
might reasonably

expected to spend
one hour or longer

As above together
with kerbside sites of
regular access, car
parks, bus stations etc

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

3.2.3 Local Authority Air Quality Review and Assessment

Local Authorities (LAs), including BMBC, have formal powers to control air quality through a
combination of Local Air Quality Management (LAQM) and by use of their wider planning
policies.

Under Section 82 of the Environment Act 1995 (Part 1V), LAs are required to periodically
review and assess air quality within their area of jurisdiction under the system of LAQM. This
review and assessment of air quality involves assessing present and likely future air quality
against the Objectives. If it is predicted that levels at the facade of buildings, in the instance
of annual mean concentrations, where members of the public are regularly present (normally
residential properties) are likely to be exceeded, the LA is required to declare an Air Quality
Management Area (AQMA). For each AQMA the LA is required to produce an Air Quality

Isopleth Ltd.
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Action Plan (AQAP), the objective of which is to reduce pollutant concentrations in pursuit of
the Objectives.

The results of BMBC's Review and Assessment of air quality are summarised in Section 4.3.1
3.3 National Planning Policy

The revised National Planning Policy Framework (NPPF) was published in February 2019 and
sets out the Government's planning policies for England and how these are expected to be
applied.

The purpose of the planning system is to contribute to the achievement of sustainable
development. In order to ensure this, this NPPF recognises three overarching objectives,
including the following of relevance to air quality:

“c) An environment objective - to contribute to protecting and enhancing our natural,
built and historic environment; including making effective use of land, helping to
improve biodiversity, using natural resources prudently, minimising waste and
pollution, and mitigation and adapting to climate change, including moving to a low
carbon economy.”

Chapter 15 of the NPPF details objectives in relation to conserving and enhancing the natural
environment. It states that:

“Planning policies and decisions should contribute to and enhance the natural and
local environment by:

[..]

e) preventing new and existing development from contributing to, being put at
unacceptable risk from, or being adversely affected by, unacceptable levels of soil, air,
water or noise pollution or land instability. Development should, wherever possible,
help to improve local environmental conditions such as air and water quality [...]"

The NPPF specifically recognises air quality as part of delivering sustainable development and
states that:

“Planning policies and decisions should sustain and contribute towards compliance
with relevant limit values or national objectives for pollutants, taking into account the
presence of Air Quality Management Areas and Clean Air Zones, and the cumulative
impacts from individual sites in local areas. Opportunities to improve air quality or
mitigate impacts should be identified, such as through traffic and travel management,
and green infrastructure provision and enhancement. So far as possible these
opportunities should be considered at the plan-making stage, to ensure a strategic
approach and limit the need for issues to be reconsidered when determining individual
applications. Planning decisions should ensure that any new development in Air
Quality Management Areas and Clean Air Zones is consistent with the local air quality
action plan.”

The implications of the NPPF have been considered throughout this assessment.

Isopleth Ltd.
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3.4 Local Planning Policy

The Barnsley Local Plan* sets out the planning framework for the borough up to the year 2033.
Policy GD1 General Development refers to air quality:

"Proposals for development will be approved if:

[..]

Any adverse impact on the environment, natural resources, waste and pollution is
minimised and mitigated;

[.]"
Policy Poll1 Pollution Control and Protection also refers to air quality:

"Development will be expected to demonstrate that it is not likely to result, directly or
indirectly, in an increase in air, surface water and groundwater, noise, smell, dust,
vibration, light or other pollution which would unacceptably affect or cause a
nuisance to the natural and built environment or to people.

We will not allow development of new housing or other environmentally sensitive
development where existing air pollution, noise, smell, dust, vibration, light or other
pollution levels are unacceptable and there is no reasonable prospect that these can
be mitigated against.

Developers will be expected to minimise the effects of any possible pollution and
provide mitigation measures where appropriate.”

Policy AQ1 discusses development which may affect AQMAs:

"Development which impacts on areas sensitive to air pollution in air quality
management areas will be expected to demonstrate that it will not have a harmful
effect on the health or living conditions of any future users of the development in
terms of air quality (including residents, employees, visitors and customers), taking
into account any suitable and proportionate mitigation required for the development.

We will only allow residential development which impacts on areas sensitive to air
pollution, where the developer provides an assessment that shows living conditions
will be acceptable for future residents, subject to any required mitigation.

We will only allow development which impacts on areas sensitive to air pollution
which could cause more air pollution, where the developer provides an assessment
that shows there will not be a significantly harmful effect on air quality, subject to any
required mitigation.

4 BMBC, Barnsley Local Plan. 2019

Isopleth Ltd.
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Furthermore, development which impacts on areas sensitive to air pollution due to
traffic emissions will be expected to demonstrate suitable and proportionate
mitigation relative to the increased traffic emissions generated by the development."

3.5 Air Quality and Emissions Good Practice Planning Guidance

BMBC have produced Air Quality and Emissions Good Practice Planning Guidance which
includes direction on when an air quality assessment will be required, the associated scope
of works and the level of mitigation necessary for inclusion within the proposals. The
development was assessed against the screening methodology outlined in the guidance and
relevant measures identified.

Isopleth Ltd.
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The following sections provide detail of the location of the site and the surrounding
topography and receptors.

4.1 Site Location

The site is approximately 2.0 hectares (4.94 acres) in size and is on the south-eastern edge of
the village of Birdwell. The proposed location is currently undeveloped, though it has been
largely stripped of vegetation, other than a small number of trees and groups of shrubs along
its south west boundary.

The surrounding typology represents a mix of residential, light industrial and commercial land
uses. An industrial estate and a Highways England Maintenance Compound are located
immediately north west and south west of the site. Immediately to the north of the site is an
area of land which has been developed with a BP petrol filling station and a Costa Drive Thru
(A3 use). Further to the north of the site, and adjacent to the settlement of Birdwell, is an
employment area with a number of Blb/c & B8 units, a Car Supermarket, as well as a Public
House (Dearne Valley Farm), and other A3/A5 uses (KFC, Dunkin Donuts, Taco Bell). On the
opposite side of Dearne Valley Parkway is an area of currently undeveloped land that has
permission for an A3 café / drive through.

4.2 Sensitive Receptors

The term 'sensitive receptors' includes any persons, locations or systems that may be
susceptible to changes as a consequence of the proposed development. This includes the
future occupiers of the development themselves.

In relation to the Dearne Valley Parkway site, the key receptors will be:

e Construction dust: Local residential buildings, commercial units and persons parking
in the vicinity of the development; and,

e Existing receptors: residents of near-by properties, occupiers of residences alongside
road links used by site traffic, local schools and medical care centres.

Discrete receptors sensitive to potential operational phase road vehicle exhaust emission
impacts were identified from a desk-top study. These are summarised in Table 4-1, below. It
should be noted that these correlate with locations used in the Air Quality Assessment for the
wider site produced in 2014, as well as an additional point representing a residential land
allocation in the Local Plan. The receptors were agreed with Chris Shields at BMBC.

Isopleth Ltd.
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Table 4-1
Road Traffic Emissions Discrete Receptors
Receptor Location OS GR (m)
X y

R1 53 Locksley Gardens 434940 400713
R2 Hopper Highways Depot 434901 400448
R3 33 Wood View 434858 400383
R4 227 Sheffield Road 434638 400786
R5 152 Sheffield Road 434570 401169
R6 9 Jubilee Cottages 435344 400349
R7 Sheffield Road 435576 400145
R8 Stonehurst 435548 400126
R9 Rockingham Hall 435164 400374
R10 HS56 Local Plan Allocation 435903 401326

The assessed receptor locations are shown on the figure below.

Figure 4-1
Road Traffic Emissions Discrete Receptors
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4.3  Existing Baseline Conditions

4.3.1 Local Authority Review and Assessment

As required under Section 82 of the Environment Act (1995) (Part V), BMBC has conducted
an ongoing exercise to review and assess air quality within their area of jurisdiction. This
process, as reported in the BMBC 2019 Annual Status Report, has indicated that annual mean
concentrations of NO; are above the relevant AQO at locations of relevant public exposure
within BMBC's administrative area.

As such, there are currently six AQMAs in Barnsley; having been declared in respect of NO>
resulting from road-traffic emissions. The closest of these to the development is AQMA No.
1. This is described as an area along the M1 between Junction 35a and Junction 38, including
Haigh, Darton, Cawthorne Dike, Higham, Dodworth, Gilroyd, Rockley, Birdwell, and
Tankersley. The area extends 100m either side of the central reservation. It is considered
unlikely that traffic associated with the development would cause significant impacts within
the AQMA. However, this has been considered further throughout the assessment.

All other AQS pollutants were below the relevant AQOs at locations of relevant public
exposure, and as such no further AQMAs have been declared within the Council’s
administrative area.

4.3.2 Monitoring

A summary of recent NO2 monitoring results from the BMBC monitoring locations with most
relevance to the application site is presented within Table 4-2, below. Exceedences of the
relevant AQO are shown in bold.

Table 4-2
NO> Monitoring Results

Monitoring Location Monitored NO, Concentration (ug/m3)

2016 2017 2018
DT24 - A6135 Hoyland 325 40.0 30.2
DT25 - A61 Sheffield Road Birdwell 42.9 40.2 34.3
DT26 - A61 Sheffield Road, Birdwell 44.8 43.2 40.1
DT27 - A61 Sheffield Road, Birdwell 39.5 38.6 39.1
DT28 - Tankersley School 25.5 22.6 23.9
DT29 - Moor Lane, Birdwell 31.3 321 27.6
DT30 - The Walk, Birdwell 32.6 36.2 29.5
DT31 - Sheffield Rd — Birdwell 33.2 31.8 29.7
DT32 - Sheffield Rd — Chapel Street, Birdwell 37.9 38.5 32.8

Table 4-2 indicates that the annual mean AQO of 40ug/m3 was exceeded at both the DT25 -
A61 Sheffield Road Birdwell and DT26 - A61 Sheffield Road Birdwell monitors in recent years.
As both tubes are located adjacent to an A-road, elevated results would be expected.
Concentrations were below the AQO at all other monitors.

Isopleth Ltd.
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4.3.3 National Air Quality Archive

Background pollutant concentration data on a 1km x 1km spatial resolution is provided by the
National Air Quality Information Archive (NAQIA) based upon the background mapping study
undertaken by DEFRA and is routinely used to support LAQM and Air Quality Assessments.

Mapped background concentrations of NO, were downloaded for grid square x434500,
y400500, which is the closest to the development site:

o 2018:17.40 pg/m?
e 2019:16.59 pg/m3; and
e 2021:15.04 ug/m3.

Isopleth Ltd.
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This dust assessment has been undertaken in accordance with the IAQM document
‘Assessment of dust from demolition and construction v1.1’.

The construction phases are broken down into 3 different activities with the potential to
generate dust:

e Earthworks;
e Construction; and
e Trackout.

No demolition activities are required prior to construction and therefore have not been
assessed.

It must be noted that construction has been taking place in this location for many years,
without dust complaint. This must be considered when assessing the risk of impacts from the
proposed development site.

5.1  STEP1: Screening

There are human receptors located within 350m of the boundary of the site and 50m of the
route(s) used by construction vehicles, as shown in Drawing AQ1. There are however no
notable ecological receptors close to the development site.

According to the IAQM Dust Guidance the risk cannot therefore be regarded as ‘negligible’
and an assessment is required.

5.2  STEP2a: Dust Emission Magnitude

5.2.1 Earthworks

The total site area is approximately 20,000m? and there may be the requirement for material
movement from site during operations. Howeuver, it is unlikely that more than 10 heavy earth
moving vehicles would be active at any one time, or bunds higher than 8m formed.

The potential (indicative) dust emission magnitude as a result of earthworks should be
regarded as ‘medium’.

5.2.2 Construction

Based on size of the proposed development, the new buildings are anticipated to have a total
volume between 25,000m3 and 100,000m3.

The potential (indicative) dust emission magnitude as a result of construction should be
regarded as 'medium’.

Isopleth Ltd.
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5.2.3 Trackout

The final (detailed) construction scheme is not available at the time of writing. Based on the
size of the development it is unlikely that the unpaved road length would be greater than
100m at stages of the build.

The potential (indicative) dust emission magnitude as a result of trackout should be regarded
as 'medium’.

5.3  STEP2b: Sensitivity of the Area

The site is close to commercial, retail and residential properties where the occupiers can
reasonably expect enjoyment of a high level of amenity. However, large scale construction
activities have been taking place in this area for many years and some acceptance of the
redevelopment works must be considered likely when considering the possibility of amenity
impacts.

The sensitivity of the surrounding area is therefore regarded as ‘medium’. There are less than
100 receptors within 50m of the development, hence the sensitivity of the area to dust soiling
effects on people and property must be regarded as ‘medium’.

Mapped background concentrations of PMio were downloaded for grid square x434500,
y400500, which is the closest to the development site. This indicated a predicted annual mean
concentration of 12.37ug/m?3 during 2019. This is significantly below the AQO of 40ug/m3.

Given the low baseline PMip concentrations, the sensitivity of the area to human health
impacts must be regarded as ‘low’.

5.4  STEP2c: Risks

Based on the information available:

e The risk of dust soiling during earthworks should be regarded, during specific stage of
site preparation, to be 'medium risk' at the closest receptors before mitigation is
considered.

e The risk of human health impacts during earthworks must be regarded as 'low risk'
before mitigation is considered.

e The risk of dust soiling during construction must be regarded as 'medium risk' before
mitigation is considered.

e The risk of human health impacts during construction must be regarded as 'low risk'
before mitigation is considered.

e Therisk of dust soiling impacts during trackout activities must be regarded as 'medium
risk' before mitigation is considered.

e The risk of human health impacts during trackout activities must be regarded as 'low
risk' before mitigation is considered.

Isopleth Ltd.
18



Hartwood Estates Report Ref: 01.0167.001/AQ v2
Land off Dearne Valley Parkway, Barnsley: Air Quality December 2019

5.5 STEP3: Mitigation

The risk of dust impacts at stages of the earthworks, construction and trackout must be
regarded as 'medium risk', as the most significant risk rating, before mitigation is considered
and therefore the mitigation measures detailed in section 8.2 of the IAQM 'Guidance on the
assessment of dust from demolition and construction v1.1' should be considered appropriate
in this case until further details are available.

Specific measures would be detailed within a site Construction Environmental Management
Plan which should be approved before potentially dusty activities commence on site. In
particular it is critical that the potential for dust impacts from site access and egress by
construction vehicles is mitigated through the use of wheel washing facilities and / or road
sweeper throughout the build.

5.6 STEPA4: Effects

The IAQM document ‘Assessment of dust from demolition and construction v1.1’ describes
that, where suitable mitigation is applied, the residual effect will normally be ‘not significant’.
This is the case with the Dearne Valley Parkway scheme where robust mitigation measures
are proposed. Full and final details of this mitigation should be provided to the Council before
site works commence.
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The development has the potential to affect existing air quality as a result of road traffic
exhaust emissions associated with vehicles travelling to and from the site. Potential impacts
have been defined by predicting pollutant concentrations at sensitive locations using
dispersion modelling for the following scenarios, as described in section 2.3:

e Scenario 0: Verification;

e Scenario 1: Opening year ‘do minimum’ (DM) (predicted traffic flows in 2021, inclusive
of anticipated growth and committed developments, should the proposals not
proceed); and

e Scenario 2: Opening year ‘do something’ (DS) (predicted traffic flows in 2021, inclusive
of anticipated growth and committed developments, as well as trips associated with
the completion of the proposals).

The relevant inputs are outlined in the following Sections.
6.1 Dispersion Model

Dispersion modelling was undertaken using the ADMS-Roads dispersion model (version
4.1.1.0). ADMS-Roads is developed by Cambridge Environmental Research Consultants (CERC)
and is routinely used throughout the world for the prediction of pollutant dispersion from
road sources. Modelling predictions from this software package are accepted within the UK
by the Environment Agency and DEFRA.

6.2 Assessment Area

Ambient concentrations were predicted over the area OS GR x434400, y400000 to x435945,
y401380, at a height of 1.5m to represent breathing zone exposure.

One Cartesian grid was included within the model to produce data suitable for contour
plotting using the Surfer software package.

6.3 Emission Factors

Emission factors for each link were calculated using the relevant traffic flows and the
Emissions Factor Toolkit (version 9.0). This has been produced by DEFRA and incorporates
updated COPERT 5 vehicle emission factors and fleet information.

There is current uncertainty over NO; concentrations within the UK, with the implementation
of new vehicle emission standards not resulting in the previously expected reduction in
roadside levels. Therefore, 2018 emission factors were utilised in preference to the
development opening year in order to provide robust concentration predictions. As
predictions for 2018 were verified, it is considered results are a robust indication of worst
case concentrations for the future year.
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6.4 Meteorological Data

Meteorological data used in the assessment was taken from Doncaster Sheffield Airport
meteorological station over the period 1% January 2018 to 315t December 2018 (inclusive).
Doncaster Sheffield Airport meteorological station is located at OS GR: x465930, y398920,
which is approximately 31km east south east of the development.

6.5 Roughness Length

The roughness length is a modelling parameter applied to allow consideration of surface
height roughness elements. Roughness lengths of 0.5m and 0.2m were used to describe the
modelling extents and meteorological site, respectively.

6.6  Monin-Obukhov Length

The Monin-Obukhov length provides a measure of the stability of the atmosphere. A
minimum Monin-Obukhov length of 10m was used to describe the modelling extents and
meteorological site.

6.7 Traffic Flow Data

Traffic data for use in the assessment, including 24-hour Annual Average Daily Traffic (AADT)
flows and fleet composition as HDV proportion was provided by the Transport Consultant for
the scheme. In total, the traffic data indicates a maximum of 1471 AADT (one way) flows, or
736 AADT (two way flows) at the site access which will then disperse on the wider highway
network meaning that the AADT flow an any one link is significantly below this figure.

Traffic data for a number of roads included within the assessment was not available from the
Transport Consultant and was therefore supplemented with information from the
Department for Transport (DfT)°. The DfT web tool enables the user to view and download
traffic flows on every link of the 'A' road and motorway network, as well as selected minor
roads, in Great Britain for the years 2000 to 2018. It should be noted that the DfT web tool is
referenced in DEFRA guidance® as being a suitable source of data for air quality assessments
and it is therefore considered to provide a reasonable estimate of traffic flows in the vicinity
of the site.

A diurnal profile was included within the model to represent variations in traffic flow
throughout the day. Separate inputs were provided for weekdays, Saturday and Sunday.

5 https://roadtraffic.dft.gov.uk/#6/55.254/-6.053/basemap-regions-countpoints.
6 Local Air Quality Management Technical Guidance (TG16), DEFRA, 2018.
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A summary of the traffic data used in the assessment is provided in Table 6-1, below.

Table 6-1
Traffic Data
Road Link AADT Flow HDV Prop. (%)
2018 2021 2021 2018 2021 2021
Sc0 Scl Sc2 Sc0 Scl Sc2

L1 Dearne Valley Parkway, east of 12434 | 13404 | 13613 4.13 4.11 4.13
Shortwood Way, eastbound

L2 Dearne Valley Parkway, east of 12434 | 13404 | 13613 4.13 4.11 4.13
Shortwood Way, westbound

L3 Dearne Valley Parkway, west of 12434 | 13404 | 13613 4.13 4.11 4.13
Shortwood Way, westbound

L4 Dearne Valley Parkway, east of 12434 | 13404 | 13613 4.13 4.11 4.13
Rockingham Roundabout,
westbound

L5 Dearne Valley Parkway, east of 12434 | 13404 | 13613 4.13 4.11 4.13
Rockingham Roundabout,
eastbound

L6 Dearne Valley Parkway, west of 12434 | 13404 | 13613 4.13 4.11 4.13
Shortwood Way, eastbound

L7 Dearne Valley Parkway, south of 11835 | 12924 | 13450 3.96 3.83 3.76
Rockingham Roundabout,
southbound

L8 Dearne Valley Parkway, north of 11835 | 12924 | 13450 3.96 3.83 3.76
Rockingham Roundabout,
northbound

L9 A61 Sheffield Road to Birdwell 5102 5410 5478 2.42 2.36 2.33
Roundabout

L10 | Birdwell Roundabout to A61 5102 5410 5478 2.42 2.36 2.33
Sheffield Road

L11 | A6l to A61 Sheffield Road 5102 5410 5478 2.42 2.36 2.33

L12 | A61 Sheffield Road, south of The 15306 | 16229 | 16435 2.42 2.36 2.33
Walk

L13 | A61 Sheffield Road, north of The 15306 | 16229 | 16435 | 2.42 2.36 2.33
Walk

L14 | East of Rockingham Roundabout 2082 2127 2198 2.35 2.35 2.35

L15 | North of A6135 2083 2128 2199 2.35 2.35 2.35

L16 | A6135 Sheffield Road, eastbound 4686 4990 5025 2.70 2.63 2.61

L17 | A6135 Sheffield Road, westbound 4686 4990 5025 2.70 2.63 2.61

L18 | A6135 Sheffield Road 9372 9979 | 10051 | 2.70 2.63 2.61

L19 | A61 south of Birdwell Roundabout, 13521 | 14438 | 14593 4.50 4,51 4,54
southbound

L20 | A61 south of Birdwell Roundabout, 13521 | 14438 | 14593 4.50 4,51 4,54
northbound

L21 | A6135, east of Birdwell 4686 4990 5025 2.70 2.63 2.61
Roundabout, eastbound
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Road Link AADT Flow HDV Prop. (%)
2018 2021 2021 2018 2021 2021
Sco Scl Sc2 Sco Scl Sc2
L22 | A6135, east of Birdwell 4686 4990 5025 2.70 2.63 2.61
Roundabout, westbound
L23 | M1, northbound 49857 | 50929 | 51084 | 10.94 | 10.94 | 10.94
L24 | M1, southbound 49858 | 50929 | 51084 | 10.94 | 10.94 | 10.94
L25 | Shortwood Roundabout 12434 | 13404 | 13613 | 4.13 4.11 4.13
L26 | Rockingham Roundabout 14516 | 15531 | 15811 | 4.13 4.11 4.13
L27 | Roundabout 1041 1063 1099 2.35 2.35 2.35
L28 | Roundabout 1041 1063 1099 2.35 2.35 2.35
L29 | Birdwell Roundabout 18207 | 19428 | 19619 | 4.50 4.51 4.54
L30 | M1 Roundabout 18207 | 19428 | 19619 | 4.50 4.51 4.54
L31 | A6135 Sheffield Road, Hoyland 9372 9979 | 10051 2.70 2.63 2.61
Road junction
L32 | A6135 Sheffield Road 9372 9979 | 10051 | 2.70 2.63 2.61

Road widths were estimated from aerial photography and UK highway design standards. A
summary of the relevant parameters is shown in Table 6-2, below.

Table 6-2
Link Parameters
Road Link Speed Road
(km/h) Width (m)
L1 Dearne Valley Parkway, east of Shortwood Way, eastbound 80 7.30
L2 Dearne Valley Parkway, east of Shortwood Way, westbound 60 7.30
L3 Dearne Valley Parkway, west of Shortwood Way, westbound 80 7.30
L4 Dearne Valley Parkway, east of Rockingham Roundabout, 30 7.30
westbound
L5 Dearne Valley Parkway, east of Rockingham Roundabout, 30 7.30
eastbound
L6 Dearne Valley Parkway, west of Shortwood Way, eastbound 80 7.30
L7 Dearne Valley Parkway, south of Rockingham Roundabout, 40 7.30
southbound
L8 Dearne Valley Parkway, north of Rockingham Roundabout, 40 7.30
northbound
L9 A61 Sheffield Road to Birdwell Roundabout 25 13.90
L10 Birdwell Roundabout to A61 Sheffield Road 25 4.50
L11 | A61 to A61 Sheffield Road 25 4.50
L12 A61 Sheffield Road, south of The Walk 30 7.30
L13 A61 Sheffield Road, north of The Walk 40 7.30
L14 East of Rockingham Roundabout 30 8.50
L15 North of A6135 45 7.30
L16 A6135 Sheffield Road, eastbound 30 4.50
L17 A6135 Sheffield Road, westbound 30 4.50
L18 | A6135 Sheffield Road 45 7.30
L19 A61 south of Birdwell Roundabout, southbound 30 7.30
L20 A61 south of Birdwell Roundabout, northbound 30 7.30
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Road Link Speed Road
(km/h) Width (m)
L21 A6135, east of Birdwell Roundabout, eastbound 40 7.30
L22 A6135, east of Birdwell Roundabout, westbound 40 7.30
L23 M1, northbound 100 11.25
L24 M1, southbound 100 11.25
L25 Shortwood Roundabout 40 7.30
L26 Rockingham Roundabout 40 7.30
L27 Roundabout 40 7.30
L28 Roundabout 40 7.30
L29 Birdwell Roundabout 40 11.25
L30 M1 Roundabout 40 11.25
L31 | A6135 Sheffield Road, Hoyland Road junction 25 7.30
L32 | A6135 Sheffield Road 40 7.30

A map of the model inputs is shown in Figure 6-1, below.

Figure 6-1
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6.8  Background Concentrations

Background concentrations provided by DEFRA were used in the dispersion modelling
assessment to represent annual mean NO: levels in the vicinity of the site, as shown in Table
4-2.

As with emission factors, a background concentration from 2018 was utilised in preference to
the development opening year. This provided a robust assessment and is likely to
overestimate pollutant concentrations during the operation of the proposal.

6.9 NOy to NO2 Conversion

Predicted annual mean NOy concentrations were converted to NO2 concentrations using the
spreadsheet (version 7.1) provided by DEFRA, which is the method detailed within DEFRA
guidance LAQM(TG16).

6.10 Verification

The predicted results from a dispersion model may differ from measured concentrations for
a large number of reasons. Model verification is the process by which these uncertainties are
investigated and where possible minimised.

For the purpose of the assessment model verification was undertaken for 2018 using traffic
data, meteorological data and monitoring results from this year.

BMBC undertook monitoring of NO, concentrations at six locations within the vicinity of roads
within modelling extents during 2018. Results were obtained and the road contributions to
total NOx concentrations calculated following the methodology contained within DEFRA
guidance LAQM(TG16). The monitored annual mean NO> concentrations and calculated road
NOy concentrations are summarised in Table 6-3.

Table 6-3
Verification - Monitoring Results
Monitoring Location Monitored NO, Calculated Road NOy
Concentration Concentration
(ng/m?) (ng/m’)
DT24 - A6135 Hoyland 30.2 25.54
DT25 - A61 Sheffield Road Birdwell 34.3 34.40
DT26 - A61 Sheffield Road, Birdwell 40.1 47.55
DT27 - A61 Sheffield Road, Birdwell 39.1 45.23
DT31 - Sheffield Rd — Birdwell 29.7 24.49
DT32 - Sheffield Rd — Chapel Street, Birdwell 32.8 31.12

The annual mean road NOx concentrations predicted from the dispersion model and the 2018
monitoring results are summarised in Table 6-4.
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Table 6-4
Verification - Modelling Results

Monitoring Location Calculated Road NO, | Modelled Road NOy
Concentration Concentration
(ng/md) (ng/m?)
DT24 - A6135 Hoyland 25.54 7.78
DT25 - A61 Sheffield Road Birdwell 34.40 17.29
DT26 - A61 Sheffield Road, Birdwell 47.55 17.43
DT27 - A61 Sheffield Road, Birdwell 45.23 16.22
DT31 - Sheffield Rd — Birdwell 24.49 10.71
DT32 - Sheffield Rd — Chapel Street, Birdwell 31.12 10.21

The monitored and modelled road NOx concentrations were graphed and the equation of the
trendline based on linear progression through zero calculated. This indicated that a
verification factor of 2.5634 was required to be applied to all modelling results, as shown in

Graph 6-1.
Graph 6-1
NOy Verification Factor
Verification Factor y = 2.5634x
80
70
L 60
OK /
Z 50 Y
[=]
£ 40
S
% / *
& 30 L
. /
‘e 20
[=]
b

R

10 15 20
Modelled Road Contribution NO, (pg/m?)

25 30

Isopleth Ltd.
26



Hartwood Estates Report Ref: 01.0167.001/AQ v2
Land off Dearne Valley Parkway, Barnsley: Air Quality December 2019

Vehicle movements associated with the operation of the proposal will generate exhaust
emissions on the local and regional road networks. An assessment was therefore undertaken
using dispersion modelling in order to quantify potential changes in pollutant concentrations
at sensitive locations.

Annual mean NO; concentrations were predicted at the sensitive receptor locations for
scenarios 1 and 2. These are summarised in Table 7-1, below.

Table 7-1
Predicted Annual Mean NO, Concentrations
Receptor Predicted Annual Mean NO, Concentration
(ng/m?)

Scl Sc2 Increase
R1 53 Locksley Gardens 24.35 24.44 0.09
R2 Hopper Highways Depot 30.17 30.29 0.12
R3 33 Wood View 40.63 40.81 0.18
R4 227 Sheffield Road 35.84 35.99 0.15
R5 152 Sheffield Road 33.20 33.34 0.14
R6 9 Jubilee Cottages 27.83 27.90 0.07
R7 Sheffield Road 29.44 29.51 0.07
R8 Stonehurst 22.72 22.75 0.03
R9 Rockingham Hall 24.69 24.76 0.07
R10 HS56 Local Plan Allocation 25.55 25.67 0.12

As indicated in Table 7-1, predicted annual mean NO; concentrations were below the relevant
AQO at all receptors, with the exception of R3 - 33 Wood View, during both scenarios. It
should be noted that the exceedence at R3 is predicted both with and without the
development in place.

Reference should be made to Figure A-1 and Figure A-2 (appendix A) for graphical
representations of annual mean NO; concentrations across the assessment area for scenarios
1 and 2, respectively.
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Predicted impacts on annual mean NO; concentrations at the sensitive receptor locations are

summarised in Table 7-2, below.

Table 7-2
Predicted Impacts on Annual Mean NO; Concentrations
Receptor Predicted Predicted Impact
Concentration Concentration | Significance
Change as
Proportion of

AQO (%)
R1 53 Locksley Gardens Below 75% of AQO 0 Negligible
R2 Hopper Highways Depot 76 - 94% of AQO 0 Negligible
R3 33 Wood View 103 - 109% of AQO 0 Negligible
R4 227 Sheffield Road 76 - 94% of AQO 0 Negligible
R5 152 Sheffield Road 76 - 94% of AQO 0 Negligible
R6 9 Jubilee Cottages Below 75% of AQO 0 Negligible
R7 Sheffield Road Below 75% of AQO 0 Negligible
R8 Stonehurst Below 75% of AQO 0 Negligible
R9 Rockingham Hall Below 75% of AQO 0 Negligible
R10 HS56 Local Plan Allocation Below 75% of AQO 0 Negligible

As indicated in Table 7-2, impacts on annual mean NO; concentrations as a result of the
proposed development were predicted to be negligible at all receptors.
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BMBC have produced Air Quality and Emissions Good Practice Planning Guidance’ which
includes direction on when an air quality assessment will be required and the associated
scope of works. The recommendations outlined in the document were applied as necessary
throughout the assessment.

The BMBC guidance provides a methodology for determining the scale of a development as
minor, medium or major and the required air quality mitigation for the relevant banding.
Review of the relevant criteria indicated the proposals were classified as medium as although
they include B1, B8, C1 and A3 land uses, they do not meet the following additional criteria:

e Where the proposed development falls within the Town and Country Planning
(Environmental Impact Assessment) (England and Wales) Regulations 2011 and
includes air quality and/or transport as a specific likely impact;

e Proposals located within an AQMA;

e Proposals that could increase the existing traffic flow on roads > 10000 AADT by 5% or
more*;

e Proposals that increase traffic by 5% or more on road canyons with an AADT > 5,000;

e Proposals that could introduce or significantly alter congestion (DfT congestion) and
includes the introduction of substantial road infrastructure changes;

e Proposals that reduce average speeds by more than 10 kph;

e Proposals that include additional HGV movements by more than 10% of total trips;
e Where significant demolition works are proposed; and

e Where significant construction works are proposed.

[*As noted in section 6.7 above, the traffic data indicates a maximum of 1471 AADT (one way)
flows, or 736 AADT (two way flows) at the site access which will then disperse on the wider
highways network meaning that change in AADT flow an any one link with an existing flow
above 10000 is below 5%.]

The BMBC guidance provides a number of mitigation options that should be considered for
inclusion within medium developments. The following measures were identified of relevance
to the proposals and can be incorporated within the proposed scheme:

e Provision of Electric Vehicle (EV) charging points;

e Production of a full Travel Plan to encourage the use of non-transport modes and
assist with the reduction of development transport related emissions;

e Asite layout designed to encourage walking; and

e Safe and secure cycle parking on site to encourage cycling.

7 Air Quality and Emissions Good Practice Planning Guidance, BMBC, 2018.
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Where a development is classified as a major proposal (i.e. not ‘medium’), the BMBC guidance
states that a pollutant emission costs calculation is required. The calculation uses the EFT to
calculate the amount of transport related pollutant emissions the development is likely to
produce. The output is then multiplied by the Interdepartmental Group on Costs and Benefits
damage costs for the key pollutants NOx and PM3 s for each year for a total of five years. The
calculation should be undertaken using the most recent damage costs released by DEFRA in
January 20198 using the 'Road Transport - Central' values. In this case, there is no requirement
for a pollutant emission costs calculation in this case, based on the BMBC guidance criteria.

Taking into account the above information, and the proposed mitigation measures, the
proposals are considered to meet the requirements of the BMBC air quality guidance.

8 Air Quality Damage Cost Guidance, DEFRA, 2019.
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This air quality assessment has been undertaken with the aim of predicting the potential
impacts associated with a proposed employment led, mixed use development on land off
Dearne Valley Parkway, Birdwell, Barnsley.

This report presents the air quality assessment undertaken in relation to air pollution and dust
emissions from the development proposals. According to BMBC Air Quality and Emissions
Good Practice Planning Guidance the scale of the development is ‘medium’.

The conclusions of the assessment are as follows:

1. Robust mitigation against dust impacts should be adopted throughout the
construction phase. These are likely to be detailed in a Construction Environmental
Management Plan, or similar; and

2. Based on the results of a dispersion modelling assessment, potential impacts on
annual mean NO; concentrations associated with additional vehicle emissions from
the development are predicted to be negligible at all receptors. As such, impacts are
not significant according to IAQM criteria

As such, the proposed development does not conflict with the NPPF or policy GD1, Poll1 or
AQ1 of the Barnsley Local Plan.

Notice:

This report was produced by Isopleth Ltd to present the results of an air quality assessment for
the proposed development on Land off Dearne Valley Parkway, Birdwell, Barnsley.

This report may not be used by any person (or organisation) other than Hartwood Estates
without express permission. In any event, Isopleth Ltd accepts no liability for any costs,
liabilities or losses arising as a result of the use of or reliance upon the contents of this report
by any person (or organisation) other than Hartwood Estates.
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Annual mean NO; concentrations were predicted throughout the assessment extents. The
results scenario 1 are shown in Figure A-1, below.

Figure A-1
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Annual mean NO; concentrations were predicted throughout the assessment extents. The
results for scenario Sc2 are shown in Figure A-2, below.

Figure A-2
Predicted Annual Mean NO; Concentrations — Sc2
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