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Executive summary

AEA were commissioned to undertake this Detailed Assessment of Air Qualiarfitgarw Road,
Caerphilly by Caerphilly County Borough CouncilThe assssment has been undertaken to
investigate the potential scale and extent of exceedances of Air Quality Objectives in the study area.
This Detailed Assessment will all@aerphilly County Borough Courtoildecide whether or not an

Air Quality Management Ageis required at the location.

The study was based on measurements and dispersion modelling of traffic emissions covering the
period 1st May 2011 to 30th April 2012he study was not based on the time period of a calendar
year as is typically used for atailed Assessment due to the availability of automatic monitoring
data for the study.

The modelling studywhich has usethe most recentraffic, monitoring and meteorological data for
the areaindicates that there areexceedances of théNO, annual meanobjective occurring at
locations whee relevant exposure is present along various sections of Nantgarw Road.

In light of the findings of thisDetailed Assessment of Air qualityt is concluded thatCaerphilly
County Borough Councilshould extend the existing Caerphilly town centre Air Quality
Management Areao include the affected sections of Nantgarw Road.
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1 Introduction

AEAhave beencommissionedby Caerphilly County Borough Counttil undertake a Detailed
Assessment of Air Quality fifantgarw Roadn Caerphilly Theassessmenhas been undertaken to
investigate the scale argpatialextent ofnitrogen dioxide(NO,) concentrationsthat may potentially

be in excess of the UKir Quality Objectivesvithin the study area. TéDetailed Assessment will
allow Caerphilly County Borough Courtoilestablish ifan Air Quality Management Area is required

at the studylocation. The assessment also includes a breakdown of the various source contributions
to NG, concentrations in the study area.

1.1 Policy background

The EnvironmentAct 1995 placed a responsibility on UK Government to prepare an Air Quality
Strategy (AQS) for Englarfsicotland, Wales and Northern Ireland. The most recent version of the
strategy (2007) sets out the current UK framework for air quality management and includes a
number of air quality objectives for specific pollutants.

The 1995 Act also requires that Lbca ! dzii K2 NR& A Sssessoaiv Gudlity & dheir ayeRs !
following a prescribed timetable. The Review and Assessment process is intended to locate and
spatially define areas where the AQS objectives are not being met. In such instances the Local
Authority is required to declare an Air Quality Management Area (AQMA), carry out a Further
Assessment of Air Quality, and develop an Air Quality Action Plan (AQAP) which should include
measures to improve air quality so that the objectives may be achievecifutbre. The timetables

YR YS(iK2R2f23ASa F2NJ OFNNEBAy3I 2dzi wS@OASE | yR
Technical GuidanceLAQM.TG(09).

Table likts theair qualityobjectivesrelevantto this assessment that aliacluded in the Air Quality

Regulations 2000 and (Amendment) Regulations 2002 for the purposes of Local Aty Qual
Management (LAQM)

Table1l: NQ Objectives included in the Air Quality Regulations and subsequent Amendments for
the purpose of Local Air Quai Management

Pollutant Air Quality Objective

Concentration Measured as

Nitrogen dioxide 200 pg.nt not to be exceeded morg 1 hour mean
than 18 times a year

40 pg.m® annual mean

Ref: AEA/ED570767001/Issue 5 1



1.2 Locations where the objectives apply

When carrying out the review and assessment of air quality it is only necessary to focus on areas
where the public are likely to be regularly present and are likelge exposed over the averaging
period of the objective.Table 2 ammarises examples ofhere air quality objectives for NGhould

and should not apply.

Table2: Examples of where the N@ir Quality Objectives should and should not apply

Objectivesshouldapply atX Objectives shouldnot generally apply

at X

Pollutants

Averaging Period

Annual mean NGO, All locations where members of th| Building facades of offices or other plac
public might be regularly expose( of work where membersf the public do
Building fagades of residentid not have regular access.
properties, schools, hospitals, cal Hotels, unless people live there as thd
homes etc. permanent residence.
Gardens of residential properties.
Kerbside sites (as opposed to locationg
the building facade), or any othe
location where public exposure
expected to be short term
1-hour mean NG, All locations where the annual meg Kerbside sites where the public wou

and 24 and &our mean objectiveg not be expected to have regular access|
apply.

Kerbside sites (e.g. pavements
busy shopping streets).

Those parts of car parks and railw
stations etc. which are not fully
enclosed.
Any outdoor locations to which thg
public might reasonably be expecte
to have access.

1.3 Purpose of this Detailed Assessment

This study is ®etailedAssessment, which aims &ssess the magnitude and spatial extent of any
exceedances of thHO, objectives at locationswhere relevant human exposure may occur witthie
Nantgarw Road area of Caerphilly.

1.4 Overview of theDetailed Assessment

The general approach takémthis Detaied Assessment wds:

1 Collect and interpret data from previous Review and Assessment reports.

1 Collect and analyse recent traffic, monitoring, meteorological and background concentration

data for use in a dispersion modelling study.

I Use dispersion modelling to produce numerical predictiondlGf concentrations at points
of relevant exposure.
Produce contour plots showing the spatial variation of predid¢t€ concentrations;
Recommend ifCaerphilly Borough Council shouléxtend ther current AQMA within
Caerphillyand suggest its spatial extent.

1
1

The modelling methodologies provided for Detailed Assessments outlined in Defra Technical
Guidance LAQM.TG(8%ave beerused throughout the study.

! Local Air Quality Management Technical Guidance LAQM.TG(09), Defra, 2009

Ref; AEA/ED570767001/Issue 5 2



1.5 Review and Assessment work completed date

The following is summary of the information extracted from recent review and assessment reports
relevant toair quality withinthe town of CaerphillyThis summary aims to providbe background
history relevant to the Detailed Assessment currently being conducted for Nantgarw Road,
Caerphilly.

2003 Updating and Screening assessmeéltte report concluded that all air quality objectives would
be met by the relevant deadlines, but that further monitoring was reggiat a number of locations
where road traffic emissions were highest.

2004 Progress ReportNo measured pollutant concentrations in excess of the objectiwese
reported. The reporrecommended continued diffusion tube monitoring and the installatioraof
automatic monitoring site in Caerphilly town centre.

2005 Progress Repor@oncentrations in excess of the annual med@, objectivewere measuredt
White Street in Caerphilly town centre during 2004.

2006 Detailed AssessmentThe modelling asessment oNG, in Caerphilly predicted that the UK

annual mean objective of 4@.m° for NG, in 2005 was being exceeded at relevant receptors in

2 KAGS {GNBSG o0SGeSSy Iy w2lIR FYR . FNIftSGd {GNB
probability), that the annual mean objective was being exceeded. At all other locations it was at most
GLi2aaroftSé o6wnm: (2 pm>r LINRPoOFOAfAGELVLEIT GKIFG GKS |y
Modelled projections oNO, concentrations in 2010 indicated that that tharmual mean and hourly

EU Limit Values fdMG, in 2010 would not exceeded at any relevant receptor in the areas studied. At
Y2aild Al o1 a alLlRaaioft Sauldoééteddediakaly Idcafighdzl £ € A YA G @I f

The Detailed Assessmentcommended that CCBsghould declare anAQMA in Caerphilly Town
Centre.

2006 Updating and Screening assessmeifihe report confirmed the finding of the Detailed
Assessment with measured annual med@), concentrations in excess of thabjective occurringin
central Caerphilly.

2007 and 2008 Progress Reparthe sibsequent Progress Reports in 2007 and 2888 reported
measured annual meaNQO, concentrations in excess of the objective in central Caerphilly.

CCBC declared an AQMASeptember 1st 2008pr the area encompassiregnumber of properties
along Clifton Street, White Street and Bartlett Street in Caerphilly. The AQMA boundary is shown in
Figurel below.

2009 Updating and Screémgy AssessmentThe assessmentoncluded thatannual meanNQO,

concentrations in excess of the 4@.m° objective were occurring withiseveral areain Caerphilly
Town Centre. fle majority of locations weroweveralready within theexistingAQMAfor whicha

Further Assessmentas planned

The reportalsorecommended thatwo additionalareas outside of th€aerphilly Town centrAQMA
should be included in thiurther assessmenmnamely TorY Felin Road and Nantgarw Road

2010 Further Assessmenf Futher Assessment of air quality the Caerphilly Town Centre M2

and surrounding road network was conductesing atmospheric dispersion modellimg2010. The
modelling study confirmed that thexisting AQMA boundary was appropriate The study also
suggested that CCBC consider declaring a further AQMA (or extend the current AQMA) to encompass
another area to the north of the gyratogystem, namely Tei-Felin Road.

The modelling study for the Further Assessment used 2009 monitoring data. At the thime,
measured concentrations in th€ony-Felin Road area of Caerphillerg not in excess othe NO,
annual mearpbjective. The Authority sought permission from Welsh Government to monitor in this

Ref: AEA/ED570767001/Issue 5 3



area for a further year to confirm whether there was general improvenuaeurring at this location
orif AG 6l & | W2yS 2FFQ NBadzZ (o

2010 Progress ReparlNO, annual mean concentrations measured during 2009 in the-yFBalin
Road area were below the olgve again.

An NGO, annual mean concentration in excess of thepm® objective was measured at Nantgarw
Road during 2009. The report concluded that the Authority would undertake further monitoring in
this area.

2011 Progress Repordnd subsequent fidings The annual meamNG; concentratiors measured
during 2010 at locations onTony-Felin Roadand Nantgarw Road weria excess of the 4fg.m?®
objective; the report concluded tha Detailed Assessment b0, be undertaken along Nantgarw
Road to include Tog-Felin Road.

Ref: AEA/ED570767001/Issue 5 4



Figurel: Caerphilly town centre AQMA.
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2 Detalled Assessment study area

Nantgarw Road passes from the south western edge of Caerphilly to the central interchange junction
at the PiccadillyThis Detailed Assessment studies the area encompassing the eastern section of
Nantgarw Roadfrom the junction with St Cenydd Road (B4263) to the junction at the Piccadilly
where it joins with Tof¥-Felin Road.

A small section of TeM-Feln Road and Bedwas Road has also been included in the modelling study
at the request of the Councithis was requestecas measured annual meadO, concentrations
exceededhe objective limit at this location i8010

Traffic flows at the Piccadilly junction have not been included in this modelling assessment. The
junction which has fairly complex traffiows was modelled in the 2010 Further Assessrent

The land use in the study area is mainly residential with some commercial proparis
recreational useclose by The terrain in the area is fairly flat with a slight gradient descending from
westto eag across the study are@& map showing the extent ohe studyarea ispresentedin Figure

2 below.

2AEA (2010) Further Assessment of Air Quality Caerphilly Report to Caerphilly County Borough Council; AEAT/ENV/R/2838hisane 2010

Ref: AEA/ED570767001/Issue 5 6



Figure2: Detailed Assessment study area

- &g A
Factory
Virginia Park

Rugby  (Recreation
Ground  Ground) CH

\ Go

Television
Studio

84623 BARTIETT

— 1) G @ ik
CRHYMNEY Te prace STATION TERRACE

e aw Sta[b__Bus Sta

St Martins g™

51 AR \“

=icC W

N Key:

D Study area boundary % A E A

= Road to be modelled

Contains Ordnance Survey data © Crow
copyright and database right 221

Ref: AEA/ED570767001/Issue 5 7



3 Information used to support this
assessment

3.1 Maps

Ordnance Survey based GIS data of the model domain and a road centreline GIS dataset were used in
the assessmentThis enabled accurate road widths and the distance of the housing to the kerb to be
determined in ArcMap.

All OS Opendata maps in this document contain Ordnance Survey data © Crown copyright and
database right 2012.

All OS Mastermap maps in this documeate reproduced from Ordnance Survey material with
LISNXY¥A&daAz2y 2F |1 SN al2SadteqQa {aGFrGaA2ySNE hTFTFFAOS
infringes Crown copyright and may lead to prosecution or civil proceedings. Caerphilly County
Borough Council numhel00023385

3.2 Road traffic data

3.2.1 Average flow, speed and fleet split

Annual average daily traffic (AADT) flow data were collated from the Department for Transport (DfT)
nationaltraffic counts for 2010 for Nagarw Road and from traffic count data providied Caerphilly
County Borough Council for some of the smaller local roads. Detailed vehicle split data was available
from the DfT countsSome assumptions have been made when calculating traffic flows on the roads
within the study area Appendix 1 summasés all of the traffic flow data used, the road links
modelled, the data sources and any assumptions made.

It should be noted that traffic patterns in urban locations are complex and it is not possible to fully
represent these in atmospheric dispersion deds. By attempting to describe these complex traffic
patterns using quite simple metrics (AADT, average speed and vehicle split composition) a degree of
uncertainty is introduced into the modelling.

3.2.2 Congestion

Traffic is known to become congested at cartdocations along Nantgarw Road during peak
commuting hours in the morning and early evening. Caerphilly County Borough Council provided
local knowledge of where and at what times the congestion typically occurs.

A method of modelling queuing traffic ing ADMSRoads proposed by model developers CERC has
been used to represent the periodic congesfionThe method assumes that the vehicles are
travelling at the lowest speed that can be modelled using AIRd&ds (5 km/hr), with an average
vehicle length ©4 m, and are positioned close to each other during congested periods. The annual
average hourly traffic (AAHT) flow is calculated by dividing the speed of the vehicles by the average
vehicle length, which gives a representative AAHT of 1250 vehicleiquerduring congested
periods.

A timegvarying file is used in the model to turn the congested road sections on during the congested
periods in the morning and afternoon/evening.

3 CERC(2004) Modelling queuing traffidelpdesk note; Avaialble attp://www.cerc.co.uk/userarea/helpdesknotes.html
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3.2.3 Emissions factors

The most recentehicleemissiondactorsfrom the NAEI (aglerived from COPERT 4) released in June
2012were used in this assessment. The emis$amtors derivedor each of the modelled road links
wereinput to the ADMSRoads mdel.

Parameters such as traffic volume, speed and fleet compositiorused to calalate the emission
rates and an emissions factor in grams of NOx/second/kilometre is generated for input into the
dispersion model.

3.3 Ambient monitoring

Caerphilly County Borough Council currently undersakenitoring of NG, in the Nantgarw Road
area withone automatic monitoring site and a network of diffusion tubEsrther details of these
monitoring locations and recent measured concentrations are provided in Sektion

3.4 Meteorological data

Hourly sequential meteorological datavind speed, direction etcgovering the study period May
2011 to April 2012¥rom St Athanswas obtained from a third party supplier andsed in this
assessment. The chosen sitdocated approximately22 km south west ofthe study area and has
good data quality for the period of interesh wind rose for the meteorological dataset is presented
in Appendix 2.

Meteorological measurements are subject to their own uncertainty which wviavoidably carry
forward into this assessment.

3.5 Background concentrations

Background NOXx concentrations for a dispersion modelling study can be derived from either local
monitoring data conducted at a background site or from the Defra LAQM backgroupgl m@here

are no suitable backgrouhmonitoring sites close to N&garw Road therefore the Defra background
maps were used.

A CSV file containing concentrations across the Caerphilly County Borough Council area was obtained
and the background NOx condeations for the appropriate grid square extracted. A mapped NOx
background concentration of 3418y.m° wasused for the assessment.

It should be noted that the Defra background maps are the outputs of a national scale dispersion
model provided at a 1km 1km resolution and are therefore subject to a degree of uncertainty.

* Defra (2012nttp://lagm1.defra.gov.uk/review/tools/background.phggaccessed July 2012)
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4 Monitoring Data

Caerphilly County Borough Council currently measuy& concentrations in Nantgarw Road using
one automatic monitoring site and a network e diffusion tubesMaps showing the location of
the monitoring sitesare presentedin Figure3, Figure4 and Figure5.

It should be noted that tis Detailed Assessment is not based on the time period aefemdar year as
is typically used for a Detailed Assessménitomatic monitoring of NO, commencedat Nantgarw
Roadin October 2011at leastsixY 2 y (i K & Cof val@l Ndiakwagequired to estimate arNG;
annual mean The averagdO, concentration from 1™ October to 38' April 2012was adjusted to
an annual mean using the annual profile frof May 2011 to 38 April 2012 fromthree nearby
backgroundautomatic monitoring siteDetails of themonitoring QA/QC information andhort to
longterm period adjustmentalculationsare presented in AppendiX

The study period for the Detailed Assessment is therefSrisldy 2011 to 38 April 2012.

A bias adjustment factor of 088was applied to the annual average of the diffusitube
measurements from May 2011 to April 2012. The adjustment factor was accessed from the 2011
national database of diffusion tube docation studie3as published in June 2012.

A summary of the automatic and diffusion tube measuremdotgshe study peiod are presented in
Table3 and Table4 respectively.

Table3: Nantgarw Road; Automatic monitorNO, annual meanlst May 2011 to 30th April 2012

Type OS Grid Ref. Data Capture Data NG, annual

(annual) (%) Capture mean (ug.m
Easting Northing (period) (%) 3)

NantgarwRoad Automatic Analyser| R 314744 186997 53% 96.4% 32.4&

Exceedences of the annual mean objective are shoviaolich
* Short term to long term adjustment applied to derimenual mean due to data capture <75%

R- Roadside, 15m from the kerb

Table4: Nantgarw Road\O, annual mean measurementsst May 2011 to 30th April 2012
OS Grid Ref. Data Bias corrected

- - Capture (%) (0.86) annual
Easting Northing mean (pg.n’?)

CCBC44 Downpipe 244 Nantgarw Road, Caerplf R 314718 187001 75% 39.9
QCRBI5 O/S 38 Bedwas Road, Caerphilly R 315958 187370 100% 31.2
QCBG5 6 Ton y Felin Road, Caerphilly R 31574 18731 100% 36.6
QGCBG6 3 Nantgarw Road, Caerphilly R 315579 1873%® 100% 33.1
QCBG9 30 Ton y Felin Road, Caerphilly R 315793 187305 92% 36.8
CCB®1 258 Nantgarw Road R 314684 18698 83% 37.9
QCB®4 3 St Cenydd Road R 314478 186911 75% 21.3
CCBG6560 Lony-llyn Caerphilly downpipe R 314554 186865 75% 23.5
CCBG®7 84 Nantgarw Road, Caerphilly downpipel R 31524 187223 75% 39.7
Exceedences of the annual mean objective are shovoolih

R- Roadside, 15m from the kerb

5 (National PhysicalLaboratory, 202) Summary spreadsheet of <mcation studiesv06 12 available athttp:/lagm.defra.gov.uk/biasadjustment
factors/nationalbias.html

Ref: AEA/ED570767001/Issue 5 10


http://laqm.defra.gov.uk/bias-adjustment-factors/national-bias.html
http://laqm.defra.gov.uk/bias-adjustment-factors/national-bias.html

Figure3: Monitoring locations western section of study area
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Figure4: Monitoring locations central section of study area
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