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Executive summary  
AEA were commissioned to undertake this Detailed Assessment of Air Quality for Nantgarw Road, 
Caerphilly by Caerphilly County Borough Council.  The assessment has been undertaken to 
investigate the potential scale and extent of exceedances of Air Quality Objectives in the study area. 
This Detailed Assessment will allow Caerphilly County Borough Council to decide whether or not an 
Air Quality Management Area is 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 2012. The study was not based on the time period of a calendar 
year as is typically used for a Detailed Assessment due to the availability of automatic monitoring 
data for the study. 

The modelling study, which has used the most recent traffic, monitoring and meteorological data for 
the area indicates that there are exceedances of the NO2 annual mean objective occurring at 
locations where relevant exposure is present along various sections of Nantgarw Road.  

In light of the findings of this Detailed Assessment of Air quality, it is concluded that Caerphilly 
County Borough Council should extend the existing Caerphilly town centre Air Quality 
Management Area to include the affected sections of Nantgarw Road.  
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1 Introduction  

AEA have been commissioned by Caerphilly County Borough Council to undertake a Detailed 
Assessment of Air Quality for Nantgarw Road in Caerphilly. The assessment has been undertaken to 
investigate the scale and spatial extent of nitrogen dioxide (NO2) concentrations that may potentially 
be in excess of the UK Air Quality Objectives within the study area. The Detailed Assessment will 
allow Caerphilly County Borough Council to establish if an Air Quality Management Area is required 
at the study location. The assessment also includes a breakdown of the various source contributions 
to NO2 concentrations in the study area. 

1.1 Policy background 

The Environment Act 1995 placed a responsibility on UK Government to prepare an Air Quality 
Strategy (AQS) for England, Scotland, 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 Locaƭ !ǳǘƘƻǊƛǘƛŜǎ άwŜǾƛŜǿ ŀƴŘ !ssessέ air quality in their areas 
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 achieved in the future. The timetables 
ŀƴŘ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŦƻǊ ŎŀǊǊȅƛƴƎ ƻǳǘ wŜǾƛŜǿ ŀƴŘ !ǎǎŜǎǎƳŜƴǘ ǎǘǳŘƛŜǎ ŀǊŜ ǇǊŜǎŎǊƛōŜŘ ƛƴ 5ŜŦǊŀΩǎ 
Technical Guidance - LAQM.TG(09). 

Table 1 lists the air quality objectives relevant to this assessment that are included in the Air Quality 
Regulations 2000 and (Amendment) Regulations 2002 for the purposes of Local Air Quality 
Management (LAQM).  

Table 1: NO2 Objectives included in the Air Quality Regulations and subsequent Amendments for 
the purpose of Local Air Quality Management 

Pollutant Air Quality Objective 

Concentration Measured as 

Nitrogen dioxide 200  µg.m
-3
 not to be exceeded more 

than 18 times a year 
1 hour mean 

 

 

40 µg.m
-3
 

 

annual mean 
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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 likely to be exposed over the averaging 
period of the objective.  Table 2 summarises examples of where air quality objectives for NO2 should 
and should not apply. 

Table 2: Examples of where the NO2 Air Quality Objectives should and should not apply 

Averaging Period Pollutants Objectives should apply at Χ Objectives should not generally apply 
at Χ 

Annual mean NO2 

 

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

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 façade), or any other 
location where public exposure is 
expected to be short term 

1-hour mean NO2 

 

All locations where the annual mean 
and 24 and 8-hour mean objectives 
apply. 

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

Those parts of car parks and railway 
stations etc. which are not fully 
enclosed. 

Any outdoor locations to which the 
public might reasonably be expected 
to have access. 

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

1.3 Purpose of this Detailed Assessment 

This study is a Detailed Assessment, which aims to assess the magnitude and spatial extent of any 
exceedances of the NO2 objectives at locations where relevant human exposure may occur within the 
Nantgarw Road area of Caerphilly. 

1.4 Overview of the Detailed Assessment 

The general approach taken in this Detailed Assessment was to: 

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

¶ Collect and analyse recent traffic, monitoring, meteorological and background concentration 
data for use in a dispersion modelling study. 

¶ Use dispersion modelling to produce numerical predictions of NO2 concentrations at points 
of relevant exposure.  

¶ Produce contour plots showing the spatial variation of predicted NO2 concentrations; 

¶ Recommend if Caerphilly Borough Council should extend their current AQMA within 
Caerphilly and suggest its spatial extent. 

 
The modelling methodologies provided for Detailed Assessments outlined in Defra Technical 
Guidance LAQM.TG(09)1  have been used throughout the study. 

                                                           
1
 Local Air Quality Management Technical Guidance LAQM.TG(09), Defra, 2009 
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1.5 Review and Assessment work completed to date 

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

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

2004 Progress Report: No measured pollutant concentrations in excess of the objectives were 
reported. The report recommended continued diffusion tube monitoring and the installation of an 
automatic monitoring site in Caerphilly town centre. 

2005 Progress Report: Concentrations in excess of the annual mean NO2 objective were measured at 
White Street in Caerphilly town centre during 2004.  

2006 Detailed Assessment: The modelling assessment of NO2 in Caerphilly predicted that the UK 
annual mean objective of 40µg.m-3 for NO2 in 2005 was being exceeded at relevant receptors in 
²ƘƛǘŜ {ǘǊŜŜǘ ōŜǘǿŜŜƴ ±ŀƴ wƻŀŘ ŀƴŘ .ŀǊǘƭŜǘǘ {ǘǊŜŜǘΦ !ǘ ǘƘƛǎ ƭƻŎŀǘƛƻƴ ƛǘ ǿŀǎ άǇǊƻōŀōƭŜέ όрл҈ ǘƻ ул҈ 
probability), that the annual mean objective was being exceeded. At all other locations it was at most 
άǇƻǎǎƛōƭŜέ όнл҈ ǘƻ рл҈ ǇǊƻōŀōƛƭƛǘȅύΣ ǘƘŀǘ ǘƘŜ ŀƴƴǳŀƭ ƳŜŀƴ ƻōƧŜŎǘƛǾŜ ǿŀǎ ōŜƛƴƎ ŜȄŎŜŜŘŜŘΦ 

Modelled projections of NO2 concentrations in 2010 indicated that that the annual mean and hourly 
EU Limit Values for NO2 in 2010 would not exceeded at any relevant receptor in the areas studied. At 
Ƴƻǎǘ ƛǘ ǿŀǎ άǇƻǎǎƛōƭŜέ ǘƘŀǘ ǘƘŜ ŀƴƴǳŀƭ ƭƛƳƛǘ ǾŀƭǳŜ could be exceeded at any location.  

The Detailed Assessment recommended that CCBC should declare an AQMA in Caerphilly Town 
Centre.  

2006 Updating and Screening assessment; The report confirmed the finding of the Detailed 
Assessment with measured annual mean NO2 concentrations in excess of the objective occurring in 
central Caerphilly.  

2007 and 2008 Progress Reports: The subsequent Progress Reports in 2007 and 2008 also reported 
measured annual mean NO2 concentrations in excess of the objective in central Caerphilly. 

CCBC declared an AQMA on September 1st 2008, for the area encompassing a number of properties 
along Clifton Street, White Street and Bartlett Street in Caerphilly. The AQMA boundary is shown in 
Figure 1  below.  

2009 Updating and Screening Assessment: The assessment concluded that annual mean NO2 
concentrations in excess of the 40 µg.m-3 objective were occurring within several areas in Caerphilly 
Town Centre. The majority of locations were however already within the existing AQMA for which a 
Further Assessment was planned.  

The report also recommended that two additional areas outside of the Caerphilly Town centre AQMA 
should be included in the further assessment, namely Ton-Y Felin Road and Nantgarw Road  

2010 Further Assessment: A Further Assessment of air quality in the Caerphilly Town Centre AQMA 
and surrounding road network was conducted using atmospheric dispersion modelling in 2010.  The 
modelling study confirmed that the existing 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 gyratory system, namely Ton-Y-Felin Road. 

The modelling study for the Further Assessment used 2009 monitoring data. At the time, the 
measured concentrations in the Ton-y-Felin Road area of Caerphilly were not in excess of the NO2 
annual mean objective. The Authority sought permission from Welsh Government to monitor in this 
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area for a further year to confirm whether there was general improvement occurring at this location 
or if ƛǘ ǿŀǎ ŀ ΨƻƴŜ ƻŦŦΩ ǊŜǎǳƭǘΦ  

2010 Progress Report: NO2 annual mean concentrations measured during 2009 in the Ton-y-Felin 
Road area were below the objective again.  

An NO2 annual mean concentration in excess of the 40 µg.m-3 objective was measured at Nantgarw 
Road during 2009. The report concluded that the Authority would undertake further monitoring in 
this area.  

2011 Progress Report and subsequent findings: The annual mean NO2 concentrations measured 
during 2010 at locations on Ton-y-Felin Road and Nantgarw Road were in excess of the 40 µg.m-3 
objective; the report concluded that a Detailed Assessment of NO2 be undertaken along Nantgarw 
Road to include Ton-y-Felin Road.  
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Figure 1: Caerphilly town centre AQMA. 

 

 
 

 

                                                          

Legend:  

 

 

 

Contains Ordnance Survey data © Crown 
copyright and database right 2012 
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2 Detailed Assessment study area 

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

A small section of Ton-Y-Felin Road and Bedwas Road has also been included in the modelling study 
at the request of the Council; this was requested as measured annual mean NO2 concentrations 
exceeded the objective limit at this location in 2010.  

Traffic flows at the Piccadilly junction have not been included in this modelling assessment. The 
junction which has fairly complex traffic flows was modelled in the 2010 Further Assessment2 

The land use in the study area is mainly residential with some commercial properties and 
recreational use close by. The terrain in the area is fairly flat with a slight gradient descending from 
west to east across the study area. A map showing the extent of the study area is presented in Figure 
2 below. 

  

                                                           
2
 AEA (2010) Further Assessment of Air Quality Caerphilly Report to Caerphilly County Borough Council; AEAT/ENV/R/2813; Issue 4; February 2010 
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Figure 2: Detailed Assessment study area 

 

 
 

 

                                                          

 

Key:  

 Study area boundary 

Road to be modelled 

 

Contains Ordnance Survey data © Crown 
copyright and database right 2012 
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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 assessment.  This 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 document are reproduced from Ordnance Survey material with 
ǇŜǊƳƛǎǎƛƻƴ ƻŦ IŜǊ aŀƧŜǎǘȅΩǎ {ǘŀǘƛƻƴŜǊȅ hŦŦƛŎŜ ϭ /Ǌƻǿƴ /ƻǇȅǊƛƎƘǘΦ ¦ƴŀǳǘƘƻǊƛǎŜŘ ǊŜǇǊƻŘǳŎǘƛƻƴ 
infringes Crown copyright and may lead to prosecution or civil proceedings. Caerphilly County 
Borough Council number 100023385. 

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) 
national traffic counts for 2010 for Nantgarw Road and from traffic count data provided by Caerphilly 
County Borough Council for some of the smaller local roads. Detailed vehicle split data was available 
from the DfT counts.  Some assumptions have been made when calculating traffic flows on the roads 
within the study area.  Appendix 1 summarises 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 models. 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 certain locations 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 using ADMS-Roads proposed by model developers CERC has 
been used to represent the periodic congestion3.  The method assumes that the vehicles are 
travelling at the lowest speed that can be modelled using ADMS-Roads (5 km/hr), with an average 
vehicle length of 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 vehicles per hour during congested 
periods. 

A timeςvarying 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 traffic ς Helpdesk note; Avaialble at http://www.cerc.co.uk/user-area/helpdesk-notes.html 

http://www.cerc.co.uk/user-area/helpdesk-notes.html


 

Ref: AEA/ED570767001/Issue 5  9 
 

3.2.3 Emissions factors 

The most recent vehicle emissions factors from the NAEI (as derived from COPERT 4) released in June 
2012 were used in this assessment. The emission factors derived for each of the modelled road links 
were input to the ADMS-Roads model.  

Parameters such as traffic volume, speed and fleet composition are used to calculate 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 undertakes monitoring of NO2 in the Nantgarw Road 
area with one automatic monitoring site and a network of diffusion tubes. Further details of these 
monitoring locations and recent measured concentrations are provided in Section 4.  

3.4 Meteorological data 

Hourly sequential meteorological data (wind speed, direction etc.) covering the study period May 
2011 to April 2012) from St Athans was obtained from a third party supplier and used in this 
assessment.  The chosen site is located approximately 22 km south west of the study area and has 
good data quality for the period of interest. A wind rose for the meteorological dataset is presented 
in Appendix 2.  

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

3.5 Background concentrations 

Background NOx concentrations for a dispersion modelling study can be derived from either local 
monitoring data conducted at a background site or from the Defra LAQM background maps4 .  There 
are no suitable background monitoring sites close to Nantgarw 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 concentrations for the appropriate grid square extracted. A mapped NOx 
background concentration of 34.9 µg.m-3 was used 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 x 1km resolution and are therefore subject to a degree of uncertainty. 

                                                           
4
 Defra (2012) http://laqm1.defra.gov.uk/review/tools/background.php  (accessed July 2012) 

http://laqm1.defra.gov.uk/review/tools/background.php
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4 Monitoring Data  

Caerphilly County Borough Council currently measure NO2 concentrations in Nantgarw Road using 
one automatic monitoring site and a network of nine diffusion tubes. Maps showing the location of 
the monitoring sites are presented in Figure 3, Figure 4 and Figure 5.  

It should be noted that this Detailed Assessment is not based on the time period of a calendar year as 
is typically used for a Detailed Assessment. Automatic monitoring of NO2 commenced at Nantgarw 
Road in October 2011; at least six ƳƻƴǘƘǎΩ ǿƻǊǘƘ of valid data was required to estimate an NO2 
annual mean.  The average NO2 concentration from 11th October to 30th April 2012 was adjusted to 
an annual mean using the annual profile from 1st May 2011 to 30th April 2012 from three nearby 
background automatic monitoring site. Details of the monitoring QA/QC information and short to 
long-term period adjustment calculations are presented in Appendix 3.  

The study period for the Detailed Assessment is therefore 1st May 2011 to 30th April 2012.   

A bias adjustment factor of 0.86 was applied to the annual average of the diffusion tube 
measurements from May 2011 to April 2012. The adjustment factor was accessed from the 2011 
national database of diffusion tube co-location studies5 as published in June 2012. 

A summary of the automatic and diffusion tube measurements for the study period are presented in 
Table 3 and Table 4 respectively. 

Table 3: Nantgarw Road ς Automatic monitor NO2 annual mean 1st May 2011 to 30th April 2012 

Site Type OS Grid Ref. Data Capture 
(annual) (%)  

Data 
Capture 

(period) (%) 

NO2 annual 
mean       (µg.m

-

3
) Easting Northing 

Nantgarw Road Automatic Analyser R 314744 186997 53% 96.4% 32.4* 

Exceedences of the annual mean objective are shown in bold 

*  Short term to long term adjustment applied to derive annual mean due to data capture <75% 

R - Roadside, 1 - 5m from the kerb 

Table 4: Nantgarw Road NO2 annual mean measurements 1st May 2011 to 30th April 2012 

Site Type OS Grid Ref. Data 
Capture  (%) 

Bias corrected 
(0.86) annual 

mean  (µg.m
-3
) Easting Northing 

CCBC44 Downpipe 244 Nantgarw Road, Caerphilly R 314718 187001 75% 39.9 

CCB45 O/S 38 Bedwas Road, Caerphilly R 315958 187370 100% 31.2 

CCBC55 6 Ton y Felin Road, Caerphilly R 315741 187312 100% 36.6 

CCBC56 3 Nantgarw Road, Caerphilly R 315579 187305 100% 33.1 

CCBC59 30 Ton y Felin Road, Caerphilly R 315793 187305 92% 36.8 

CCBC61 258 Nantgarw Road R 314684 186989 83% 37.9 

CCBC64 3 St Cenydd Road R 314478 186911 75% 21.3 

CCBC65 60 Lon-y-llyn Caerphilly downpipe R 314554 186865 75% 23.5 

CCBC67 84 Nantgarw Road, Caerphilly downpipe R 315244 187223 75% 39.7 

Exceedences of the annual mean objective are shown in bold 

R - Roadside, 1 - 5m from the kerb 

                                                           
5 (National Physical Laboratory, 2012) Summary spreadsheet of co-location studies v06_12 available at http://laqm.defra.gov.uk/bias-adjustment-
factors/national-bias.html 

http://laqm.defra.gov.uk/bias-adjustment-factors/national-bias.html
http://laqm.defra.gov.uk/bias-adjustment-factors/national-bias.html
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Figure 3: Monitoring locations western section of study area 

 

 
 

 

                                                          

 

 

Contains Ordnance Survey data © Crown 
copyright and database right 2012 
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Figure 4: Monitoring locations central section of study area 
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