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1.Introduction

Aether has been commissioneldy KDP Architectso undertake an air quality assessment tiie
proposed student accommodation development on East Bay Close, Cardiff CF10THBA.
development will compse of the construction of atudent accommodation development providing
803 rooms, associated prking and ancillary facilities, replacing the exigti@ar ShowroomCar
parking spaces will be provided with the development and air pollutant ergitonsite energy
generation is planned. However, at this stage no information regarding theternergy generation
is available and it therefore has not éx@ considered irthis assessmentOnce this information
becomes available, an updated report will be provided as required.

The development falls within Cardif€ounty Councilwhich suffers from elevated levels of air
pollution, primarily due tdhigh levels of trafficlt is thereforeimportant to assesshether there will

be anexceedancef the air quality objectives for particulate matter (Rylor nitrogen dioxide (N£)

at the proposed site and then advise whether any action is required tocetheNS & A RXPagbsirel Q
to air pollution. The agssment utiliss ADMSRoads, a comprehensidispersion modellingool for
investigatingair pollution problems due to small networks of roadwd industrial sources

The expected completion date tie proposed development 2019. The assessment has therefore
been completed for 220, the expected first full year of occupation.

1.1 The Location of the Development

The promsed development is located on East Bay Close, adjacent to the £4884:1).

Figurel: Location of the development site
\ B
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1.2 Assessment Criteria

A summary of the air quality objectis relevant to theCardiffdevelopment, as set out in the UK Air
Quiality Strategy is presented imablel below.

Tablel: UK Air Quality Objectives falOG, and PMo

Pollutant Concentration Measured as

Nitrogen Dioxide (N&) 40pug/m® | Annual mean
200pug/m® | Hourly mean not to be exceeded more than 18 times per
year (99.8 percentile)

Particulate Matter (Pb) 40pug/m® | Annual mean
50ug/m3 | 24 hour mean not to be exceeded more than 35 times a
year (90.4 percentile)

The oxides of nitrogenNQ,) comprise principally of nitric oxide (NO) and nitrogen dioxideYNND,

is a reddistbrown gas (at sufficiently high concentrations) and occurs @&sualtrof the oxidation of

NGO, which in turn originates from the combination of atmospheric nitrogen and oxygen during
combustion processe®(C; can also form in the atmosphere due da@hemial reaction between NO
and ozone (g). Health based standards for N@enerally relate to N& where acute and lontgerm
exposure may adversely affect the respiratory system.

Particulate matter is a term used to describe all suspended solid matter, soegtieferred to as

Total Suspended Particulate matter (TSP). Sources of particles in the air include road transport, power
stations, quarrying, mining and agriculture. Chemical processes in the atmosphere can also lead to
the formation of particles. Paulate matter with an aerodynamic diameter of less than 10 um is the
subject of health concerns because of its ability to penetrate deep within the lungs and is known in its
abbreviated form as PM

Further information on the health effects of air pditan can be found in the reports produced by the
Committee on the Medical Effects of Air Pollutants

As defined by the regulations, the air quality objectives for the protection of human health are
applicable:
Outside of buildings or other natural or mamade structures above or below ground; and
Where members of ta public are regularly present.

Using these definitions, the annual mean objectives will apply at locations where members of the
public might beregularly exposed such as building facadafsresidential properties, schools and
hospitals and will not apply at the buildif@;adesof offices or other places of worwhere members

1 The Air Quality Strategy for England, Scotland, Wales and Northern Ireland (2007), Published by Defra in partnership with
the Scottish Government, Welsh Assembly Government and Department of the Environment Northern Ireland
2 https://www.gov.uk/government/collections/comeapeports
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of the public do not haveegular access. The 24 haoijective will ajply at all locations where the
annual mean objective would apply together with hotelfierefore in this assessment the annual
mean and 24 hour mean objectives will apply at all floors of the residential developiitenhourly
objective will apply at allocations where members of the public could reasonably be expected to
spend that amount of timeTherefore, in this assessment theurly objective willalsoapply at all
levels of the development.

1.3 Local Air Quality Management

Local authorities areequired to periodically review and assess the current and future quality of air in
their areas. Where it is determined that an air quality objective is not likely to be met, the authority
must designate an Air Quality Managent Area (AQMA) and producen air QualityAction Phn
(AQAP)

Cardiff County Council has four activ@MAs®, declared due to exceedances of the annual meana NO
objective These AQMAs cover small areas around Cardiff City Centre, Llandaff, Stephenson Court and
Ely BridgeThe propsed development sitéalls justoutsidethe Cardiff City Centre AQMAAN AQAP

was produced in 2009which outlines the measures the Council are taking to improve local air quality.

1.4 The ADMS-Roads Method

Local air qulity has been assessed usidPMSRoads acomprehensivalispersion modethat can be
used to predict concentrations of pollutants in theimity of roadsand small industrial sourcesThe
model has been used for many years in support of planning applications for new
residential/commercial developments

ADMSRoads is able to provide an estimateaif quality both before and after developmertgking

into accountimportant input data such as backamd pollutant concentrations, eteorologicadata,
traffic flowsand onsite energy generation (if applicabldhe model output can be verified against
local monitoring data to increase the accuracy of the predicted pollutant concentrations and this
approachhas been followed in this assessme

The use of dispersiomodelling enables estimates of concentrations to be made at varying tseight
As a result, suggestions for appropriate mitigation measwan be made where necessary, taking
into consideration the identification of worstase locations.

The most recentersion ofADMSRoads (v4) was issued ikebruary 201and requires the following
information to assess the impact at sensitive receptor locations:

Setup: General site details and modelling options to be used,;

Source: Source dimensions and locatior&ase conditions, emissions;

Meteorology: hourly meteorological data;

Background: Background concentration data;

3 https://uk-air.defra.gov.uk/agma/locahuthorities?la_id=394
4 http://agma.defra.gov.uk/actiomlans/CardCC%20AQAP%202009.pdf
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Grids: Type and size of grid for output; and
Output: Output required and sources/groups to include in the calculations.

2.Methodology

2.1 Loca | Pollutant Concentrations

It is good practice to include dp-date localbackgroundpollutant concentrations in the assessment
model, and also to verify modelled outputs against local monitoring data where available. This section
provides an overview dhe local data available for use in the assessment.

Local monitoring data

Cardiff County Coundilas one automatic monitoringite which monitors nitrogen dioxide (Ng) and
particulate matter (PMp). NG concentrations are also measured passively at diffusion tube sites
across the BoroughOne of these diffusion tube sites Bein close proximity(<500 m)to the
development siteDetails ofthe monitoring sitesnearestto the devebpment site are given ifiable

2.

Monitoring results have been taken from the2 dzy’ O A tPfdress RefiioB &

Table2: Monitoring sites in Cardiff

Approx.Distance
Distance to to development

Site Name Site Type| Pollutant(s) Grid Reference Kerb (m) site (m)
Cardiff Centre AURN uc NG, PMyo 318416, 176525 200 880
DT 153 R NG 319491, 176183 125 310
DT 74 K NG 318772, 176544 1 610

Note: UC = Urban Centr& = roadsideK = kerbside* automatic monitor.

The diffusion tubes were analysed Bypvironmental Scientifics Group Didcato participate in the
Proficiencyschemé. Whilst diffusion tubes provide an indicative estimate of pollutzocentrations,

they tend to under or over read. The data is therefore corrected using a bias adjustment factor. There
are two types of bias adjustment factgfocal and national. The local factor is derived fromamating
diffusion tubes (usually iniplicate) withautomaticmonitors, whereas the national factor is obtained
from the average bias from all local authorgtiasing the same laborator@€ardiff County Coundilas
applied anational bias adjustment factor (0.79) to their 20difusion tuberesults.

Monitoring results are presented ifiable3. The data shows thato exceedances of the annual
mean NQobjective occurred between 2013 and 2015 at the nearby automatic monitor or DT 153
monitoring site. However, exceedances of the aslrmaean NQ@objective occurred every year at the
DT 74 monitoring siteExceedances of the hour mean Neobjective were recorded at the

5 At the time of completing this report, the 2016 Progress Report was not publicly available.
6 This is a national QA/ QC scheme
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automaticmonitor in 2013; however 18 exceedances are allowed per year and therefore the hourly
objective was met. Efusion tubes do not providaformation on hourlyexceedancesbut research
identified a relationship between the annual and 1 hour mean objective, sucleXtatedancesf

the latter were considered unlikely where the annual mean was belopgd®®. Therefore, it is
considered unlikely that any exceedances of the 1 hour mean objective have occurred at either of
the nearby diffusion tube sites in recent years.

No exceedancesf the annual P objective have been recordeat the auomatic monitoring site in
the past threeyears.Exceedancesf the daily PMo objective have been recorded; however 35
exceedanceare allowed per year and therefore the daily objective was met.

Table3: Monitoring results forsites close to theoroposed development site, 2022015

Objective Site Name 2013 2014

Annual mean N&(pg/md) Cardiff Centre AURN 26 25 27
DT 153 33 33.2 29.0
DT 74 47.8 47.3 41.6
Hourly mean N@X(no.exceedances Cardiff Centre AURN 5 0 0
Annual mean PM (ug/md) Cardiff Centre AURN 19 16 16
Daily mean PM (no.exceedances Cardiff Centre AURN 3 4 5

Note: Values exceeding the 40 pgfrannual mean objective are shown in bpgtdautomaticmonitor

Background mapped data

Backgroundpollutant concentration maps are available from the Defra LAQM webaite data has

been extracted foCardifffor thisassessmenfThese2013baseline,1 kilometre grid resolution maps

are derived from a complex modelling exercise that takes into account emissions inventories and
measurements of ambient air pollution from both automated and +amtomated sites.

TheestimatedmappedbackgroundNQ,, NG, and PMo concentrations around the development site
are 46.4 pug/ms3, 28.8 pg/m3 and 16.7 pg/ms3 respectively in 2@t baseline year used in the
assessment) The background maps also provide pajons to future yearsFor 2020 (the first
estimated yeartof occupation), the concentrations obtained for the same pollutants are 36.8 pg/ms,
23.9 ug/ms3 and 16 pg/m3 respectively.

Due to the lack ofa nearbyurban background monitoringite, the 2015 mapped background
concentrations hae been used in this assessnt. Toprovide a conservative estimatéhe projected
improvementsm background air quality by 20 have not been used in the dispersion modelling.

7 As described iBox 5.20f LAQM Technical Guidance (T§&16
8 http://lagm.defra.gov.uk/reviewand-assessment/tools/backgrounchaps.html
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2.2 Traffic data

Average annual daily traffic (AADT) codata for 2015the selected baseline yedras been obtained

for the A4234 (Central Link), A4161 (Newport Road) and A4160 (Adam Street and Penaitfrétoad
Department for TransportDfT)Traffic Count¥, which provides data for major roads. the absence

of any other data being availabler the minor roadsgstimatesare based uporaverage valugfor an
WdzND | yroad; WaleXiniim the DfT Naional Road Traffic Survey, P®. East Bay Close is a minor
road and therefore no specific traffic data is available for this road. Therefore there will uncertainty in
the model input. All roads within 200netres of the modelled receptors have been included in the
assessmenfThe valuesare shownin Appendix B

For the purpose of this assessment, the Rirfédel has been utilised to project traffic growth. It has
been assumed that traffic otocal roads will increase by 7.0 % between 2015 and 2020. This is
expected to be an overestimation based on teeent growth in locdraffic count data, and therefore
represents a worstase scenario.

Theproposed development included2 carparking paces, which are providedor disabled students,

staff and visitors. Otherwisthe site will be car fregasstudents will not be permitted to bring a car
into the city as part of their tenancy agreemefftheTransportStatement® concludes that overall
there will be a reduction in trafficompared to the current site use. As a conservative estimate, it has
been assumed that the development will not impact the current traffic generaRasults (Section 3

of this report) thereforerefer to concentrationsmodelled in 2020 regardlessof whether the
development takes place or noAs a result, the assessment and its conclusions are focused on the
exposure of residents to elevated levels of pollutant concentrations, rather than asgdissiimpacts

of the development per se.

In the absence of any other data being available, we have assumed average speeds on local roads
based on the speed limit.

Queuing Traffic

Special consideration has been given to notable junctions modelled in this assessment. CBR note
has been usefbr estimating emissions from euing traffic. This definesr@presentative AADfor
gueuing taffic to be 30,000 at 5 kplassuming anwerage vehicle length of 4m. TheBgures, along
with the traffic composition of the corresponding raadere then input into the EmissioFactor
Toolkit (EFFto calculateemission rats. The emission rates were then used within the dispersion

9 Due to a lack of available traffic count data, AADT data for Penarth Road has been used as a proxy for Tyndall Road.
10 http://www.dft.gov.uk/traffic-counts

11 http://www.dft.gov.uk/statistics/series/traffic/

12 http://lagm.defra.gov.uk/documents/RFRutomatedTrafficGrowth-Calculatofv3-1.xls

B3 Transport Statement, Proposed Student Accommodation Former Car Showroom, East Bay Close, Cardiff. ADL Traffic
Engineering Ltd, March 2017. 14/02/2018 the Transport $tat& is currently being revised, however, this is not expected
to affect the assumptions made in this air quality assessment (email correspondence with Amol Pisal, ADL Traffic and
Highways Engineering Ltd, 13/02/2018).

14 Cambridge Environmental Researcm@dtants Ltd, Modelling Queuing Traffimote 60, 20th August 2004

15 Latest versior7.0, http://lagm.defra.gov.uk/reviewand-assessment/tools/emissioAsctors-toolkit.html
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model as searate road sourcesf pre-defined length representing each queue with tiraearying
emission profiles applied to represent busy periods.

2.3 Model input data

Hourly meteorologcal data fromCardiff Airportfor 2015 has been used in the modé&thewind-rose
diagram Figure?) presents this below.

Figure2: Wind-rose diagram forCardiff Airportmeteorological data, 2015

as0*

Figure3: Road sources and receptors

DT 74

DT 153
Development Site

Contains Ordnance Survey data © Crown copysagltdatabase right [202]
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