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Executive Summary: Air Quality in Our Area 
Air Quality in Calderdale 
The law requires that Calderdale reviews the situation presented by specific air 
pollutants in our area, and that we publish reports about our findings.   
 
Calderdale has been doing this for many years.  
 
The Annual Status Report 2016 is a new style of report to previously published 
reports. It gives a summary or ‘positional statement’ of all the work the council has 
been doing, in this case for the year ending December 2015. It also gives some 
information about the actions the council is involved in.  
 
It is unavoidably technical in nature but this summary is provided for the lay reader to 
offer an understanding of  

 The background to the topic of air quality in our Borough and the association 
of air pollution and poor air quality with adverse health impacts.  

 What the levels of air pollution are in our Borough, and how we measure or 
model those levels 

 What we are trying to do about air pollution in our Borough 
 How the public can get involved in the issue. 

 
Air pollution is recognised as a contributing factor in the onset of heart disease and 
cancer. It particularly affects the most vulnerable in society: children and older 
people, and those with heart and lung conditions. There is also often a strong 
correlation with equalities issues - areas with poor air quality tend to be the less 
affluent areas1,2.  
 
The early and mid-20th century were characterised by ‘smogs’. Attention was focused 
on minimising the emissions of smoke and sulphur dioxide from burning fossil fuels 
(coal, gas and oil) that lead to smogs.  Today’s pollution of concern is less visible to 
the naked eye.   
 
Today the focus is on emissions of very small particulate matter that we might inhale, 
and on gases that irritate our lungs and air-passageways, particularly nitrogen 
dioxide.  The main air quality issue in Calderdale is traffic-related, and is usually 
associated with major routes and ‘high’ traffic volumes.  
 
In some cases there are issues in Calderdale with ‘street canyons’. The traffic 
volumes may not be as high as on more major routes, but the vehicle exhaust 
emissions are trapped in the small air space created by buildings or embankments 
close to the roadside.  This leads to high concentrations of pollutants.  
 
There is also concern about diesel-engined vehicles which can emit more pollution, 
both nitrogen dioxide and particulate matter than some other fuels. 

                                                      
1 Environmental equity, air quality, socioeconomic status and respiratory health, 2010 
2 Air quality and social deprivation in the UK: an environmental inequalities analysis, 2006 
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Calderdale has been monitoring air quality for many years. This report explains the 
different sources of modelled and measured data that are used.  
 
Where the level of nitrogen dioxide exceeds 40 microgrammes per cubic meter when 
averaged over the year an air quality management area (AQMA) is declared. As at 
December 2015 the council had declared 7 AQMAs in the Borough.  
 
Much of the monitoring carried out by Calderdale is within the AQMAs. The data 
indicates that annual average concentrations of nitrogen dioxide in most of our 
Calderdale’s AQMAs are fairly stable. Currently there is a possible indication that 
some AQMAs might be benefiting from a slight decrease in levels, but monitoring in 
all of our AQMAs continues to show that the level exceeds 40 microgrammes of 
nitrogen dioxide per cubic meter of air when averaged over a year.   
 
Data modelled by the government projects that air quality will comply with this 
standard by 2020. This projection takes no account of what levels are measured 
locally. Modelling often assumes that older and more polluting vehicles will be 
replaced by modern vehicles with clean fuel-efficient engines; or perhaps that there 
will be fewer vehicles on the roads. In 2016 Calderdale will commence additional 
measurement to establish what the levels actually are, and over time show if they are 
indeed falling. 
 
The report also details what investigations have been carried out regarding 
particulate matter. Some of this investigation has only recently commenced but the 
findings to date are reassuring; no levels of concern have been breached. 

Actions to Improve Air Quality 

The law requires Calderdale to prepare an action plan of measures to try and 
achieve the air quality objectives in the AQMAs, using any powers exercisable by the 
authority.  

This does not mean that we must bring down the level of nitrogen dioxide in our 
AQMAs, rather that we must try to bring it down. The people who live in an AQMA 
are often responsible for only a very small part of the air pollution in those areas.  

Fundamentally the council has no control over the standards to which vehicles are 
designed and limited ability to influence where and how they are driven. Increasingly 
the measures the Council must apply will apply to everyone who may drive a vehicle 
in the Borough, not just to those who live in the AQMAs. 

This Annual Status Report lists out many schemes, programmes and incentives that 
the council is presently involved in to try to improve air quality and create travel 
choice. 

Calderdale is heavily engaged in a collaborative West Yorkshire Low Emission 
Strategy involving all 5 West Yorkshire Local Authorities. We also recognise that our 
action plan of 2009 is very much out of date and in need of revision. The Council is 
presently revising its plan on the actions it is taking to try and minimise emissions.  
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As a basic starting point the Council’s actions seek to advise people about the health 
(and other) impacts of air pollution, and where possible about developing choice and 
options on when and how to travel, including working from home, encouraging active 
travel and striving for better public transport. Even programmes on improving fuel 
efficiency in our homes and workplaces can lead to improvements in local air quality.  

All vehicle engines will have an optimum efficiency under certain conditions, although 
that differs from vehicle to vehicle. Better efficiency should mean less fuel use and so 
less pollution. The council is therefore engaged in several schemes to improve traffic 
flow on major routes and so allow vehicles to operate at better efficiency. 

Local Priorities and Challenges 

Many of these schemes and initiatives are borne out of transport need rather than 
recognition of the public health or environmental impacts of pollution. They are 
medium and long term schemes, heavily reliant on public funding.  

Although we have been successful in some funding applications to government, in 
others we have not. At the time of writing (June 2016) there is a fundamental change 
in the financing of local government. All councils will have to rely even less on 
funding from central government, and will have to conduct their business from within 
a budget of locally collected rates and taxes. Increasingly measures we might want to 
carry out will be influenced by this.  

Calderdale does not have an Air Quality Strategy and statutory guidance 
recommends that we write one. 2016 will see the creation of our strategy, the 
rewriting of the air quality action plan, and moves to adopt the West Yorkshire Low 
Emission Strategy.  

The Council expects to publish its Local Plan in November 2016.  This strategic 
document influences all new development in the Borough. It will seek to reduce the 
amount of development that is likely to cause pollution or be exposed to pollution, 
and so it will inter-relate with the other strategies and plans. The Council is seeking to 
identify the most sustainable locations for housing and employment development, 
and particular regard is being had to the potential for active travel and public 
transport. Individual planning applications will increasingly be subject to conditions 
requiring the installation of electric vehicle re-charging facilities and facilities for high-
speed broadband.   

How to Get Involved 
Anyone interested can play their part in shaping tomorrow’s society. We can all make 
informed personal choices particularly with regard to how we travel, take an interest 
in ‘green’ issues, and look after our own health a little better.  
 
The Council publishes consultations inviting YOUR comments on its website 
www.calderdale.gov.uk; this is where our approved plans and strategies are placed 
too. 
 

http://www.calderdale.gov.uk/
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1 Local Air Quality Management 
 

The Environment Act 1995 requires Local Authorities to review air quality in their 
area. Legislation prescribes particular pollutants to be taken into account and the 
government supplements this basic requirement with a number of measures. The 
levels such pollutants should not exceed are deemed Air Quality Objectives (AQOs) 
 
One such measure, introduced in 2016 and subject to statutory policy and technical 
guidance PG16 and TG16, is to write an Annual Status Report. It replaces the many 
of the previous reporting procedures.   
 
An Annual Status Report  

 sets out the progress in achieving reductions in concentrations of emissions of 
relevant pollutants in Calderdale to below those of the Air Quality Objectives,  

 
 summarises the monitored and modelled air pollution data from local and 

national sources,  
 

 identifies any significant new developments that might affect local air quality,  
 

 presents information in a public facing summary for the lay reader, so that he 
can easily engage with air quality issues and measures taken to improve it  

 
This report provides an overview of air quality in Calderdale during 2015.  
 
During the 1950’s excess deaths during the infamous ‘smogs’ focused attention on 
coal-burning. Today the focus is on emissions of particulates (PM2.5 and PM10) and 
on respiratory irritants such as NO2 from transport and from burning biomass. These 
emissions are not so visible.  
 
For the purposes of this report particulate matter (PM10 and PM2.5) are tiny pieces of 
matter suspended in the atmosphere. They include particles from combustion, 
minerals and salts, not exceeding 10or 2.5 micrometres (m) in diameter. This small 
size gives an indication of what might be inhaled to the deepest part of the lung.   

 
Nitrogen dioxide (NO2) is a reactive gas mainly associated with combustion. It is 
involved in complex atmospheric chemistry. 
 
Today’s reliance on cars links closely with other health-related concerns: less 
physical activity, obesity, reduced life / healthy life expectancy, noise pollution from 
traffic, road safety for cyclists and walkers. Reducing that reliance and promoting 
cleaner fuels and vehicle engine technologies contributes to better public health and 
amenity. It is strongly linked to concerns regarding climate change, energy efficiency 
and sustainable development. 
 
Chronic exposure to air pollutants not only exacerbates pre-existing diseases but 
also increases the number of new cases of asthma, COPD, and lung cancer (Arbex, 
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et al 2012). A Department for Environment Food and Rural Affairs (DEFRA) and 
Department of Health (DH) Committee on the medical effects of air pollutants 
(COMEAP) associates exposure to anthropogenic particulate matter (PM2.5) with 
respiratory and cardiovascular illness and mortality.  
 
In England there were 29,000 excess premature deaths in 2008 and in 2013 in 
Calderdale 4.5% of all adult mortality was estimated to be due to long-term exposure 
to harmful anthropogenic particulate air pollution [Public Health England’s Public 
Health Outcomes Framework (PHOF) Adult mortality indicators].  This figure was 
unofficially revised to be in the region of 44,000 deaths across the UK in 2016 when 
taking the combined effects of particulates and NO2 into account, costing the UK 
some £20bn annually.   
 
An estimated 7.8% of lung cancers each year in the UK are thought to be caused by 
PM2.5 air pollution exposure (Cancer Research UK). The two main causes of lung 
disease are smoking and air pollution. Between 2012 and 2014, Calderdale was 
ranked 122nd out of 149 local authorities with one of the highest rates of premature 
death due to respiratory disease. This was 45 deaths per 100,000 people per year, ie 
76 deaths per year for our population of 206,355.  
 
The main causes of cardiovascular disease are smoking, poor diet, physical inactivity 
and high blood pressure. Pollution and road safety issues that discourage physical 
activity, eg walking and cycling, are therefore a concern. 
 
Against this background this Annual Status Report (ASR) is an annual requirement 
showing the strategies employed by Calderdale Council to improve air quality and 
any progress that has been made. It  

 
 lists the statutory air quality objectives applicable to local air quality 

management (LAQM) in England [Table E.1 in Appendix E]. 
 

 highlights where previous work has identified poor air quality, leading to the 
designation of air quality management areas (hyperlinks are provided to the 
AQMAs) and it summarises the many schemes and incentives to try improve 
air quality in the Borough [Section 2] 

 
 details the monitored and modelled air pollution data from local and national 

sources, [Section 3 and Appendices A to H]. 
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2 Actions to Improve Air Quality 
2.1 Air Quality Management Areas 
Air Quality Management Areas (AQMAs) are declared when there is an exceedance 
or likely exceedance of an air quality objective. After declaration, the authority must 
prepare an Air Quality Action Plan (AQAP) within 12-18 months setting out measures 
it intends to put in place in pursuit of the objectives. 
 
A summary of AQMAs declared by Calderdale Council can be found in Table 2.1. 
Further information related to declared or and amended AQMAs, including maps of 
AQMA boundaries, are available online at https://uk-air.defra.gov.uk/aqma/local-
authorities?la_id=43 .  Exceedances of the annual mean air quality objective for 
nitrogen dioxide were identified in all of these areas in 2015. 
 

Table 2.1 – Declared Air Quality Management Areas 

AQMA 
Name 

Pollutants 
and Air 
Quality 

Objectives 
City / Town Brief Description Action Plan 

Calderdale 
No.1 
 

NO2 annual 
mean 

Salterhebble, 
Halifax 

A629 corridor, 
Salterhebble and Skircoat 

http://www.calderd
ale.gov.uk/busines
s/pollution/air-
quality/manageme
ntareas/index.html 
 

Calderdale 
No.2 

NO2 annual 
mean Sowerby Bridge 

A58 corridor through 
Sowerby Bridge and 
Bolton Brow    

Calderdale 
No.3 

NO2 annual 
mean Hebden Bridge A646 through Hebden 

Bridge centre 

Calderdale 
No.4 

NO2 annual 
mean Luddendenfoot 

Residential properties 
along A646 in 
Luddendenfoot centre.  

Calderdale 
No.5 

NO2 annual 
mean 

Stump Cross, 
Halifax 

Small group of residential 
properties at junction of 
A58/ A6036, Stump Cross.  

Calderdale 
No.6 

NO2 annual 
mean 

Brighouse 
Town Centre 

Town centre properties 
along A641, A643, A644 
and A6025 in Brighouse.   

Calderdale 
No.7 

NO2 annual 
mean Hipperholme Properties alongside A58 

and A644 / A649.   

 

2.2 Progress and Impact of Measures to address Air 
Quality in Calderdale 

Calderdale Council has taken forward a number of measures during the current 
reporting year of 2015 in pursuit of improving local air quality. Details of all measures 
completed, in progress or planned are set out in Table 2.2 below.  

https://uk-air.defra.gov.uk/aqma/local-authorities?la_id=43
https://uk-air.defra.gov.uk/aqma/local-authorities?la_id=43
http://www.calderdale.gov.uk/business/pollution/air-quality/managementareas/index.html
http://www.calderdale.gov.uk/business/pollution/air-quality/managementareas/index.html
http://www.calderdale.gov.uk/business/pollution/air-quality/managementareas/index.html
http://www.calderdale.gov.uk/business/pollution/air-quality/managementareas/index.html
http://www.calderdale.gov.uk/business/pollution/air-quality/managementareas/index.html
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Table 2.2 – Progress on Measures to Improve Air Quality 

Measure 
No. Measure EU Category EU 

Classification 
Planning 

Phase 
Implementation 

Phase 
Key Performance 

Indicator Progress to Date 
Estimated 

Completion 
Date 

Comments 

AQAP1 Achieve 
better 
understanding 
of local air 
quality 

Transport 
Planning and 
Infrastructure 

Other 2009-
2014 

2009-2020  (1) Traffic flow and 
travel demand through 
and within the 
AQMAs. Traffic queue 
lengths in AQMAs.  
 
(2) Monitoring and 
modelling of traffic 
flows and air quality. 
Traffic queue lengths 
at junctions. Journey 
times through 
junctions.  
 
(3) Emissions 
characteristics of 
different vehicle types 
and under different 
driving conditions.   

(1) Three surveys carried out of 
traffic fleet at AQMAs by Leeds ITS 
(2009-11). MOVA installed at 
Hipperholme and Stump Cross 
junctions 2013. 
 
(2) Trial areas implemented in 
Stainland and Elland 2010/11. 
Phase 1 Halifax area complete. 
Feasibility and design on A629 north 
Halifax corridor.  
 
(3) RCVs driver training. Roadside 
emissions testing discounted due to 
poor overall benefit. Failure to 
implement a Bus Quality Partnership 
Agreement. Traffic Regulation 
Control adopted - no Euro I and II 
buses permitted through the AQMAs 
from 2014 onwards. 

Traffic queue 
length surveys 
completed 
2011. MOVA 
completion due 
2017. 
 
(1) A 629 
corridor 
proposals- work 
scheduled to 
start July 2016. 
A 641 / A644 
Brighouse 
corridor to 
progress to 
early concept 
stage 2016. 
Traffic impact 
study in 
Sowerby Bridge 
final report due 
April 2016 
including 
feasibility for 
Ryburn Valley 
Greenway 

‘Actual’ emissions 
are markedly 
different to 
'expected'. Policy 
implications. 
Evidence base for 
the kinds of 
interventions that 
could reduce 
vehicle 
emissions.  
 
(3) West 
Yorkshire Eco-
stars scheme 
initially 
discounted but 
may be 
reconsidered in 
2016. 

AQAP2 Awareness  
campaign 

Public 
Information 

via the 
Internet 

2009-
2014 

2009-2020 (1) Investigate 
feasibility of Local Air 
Quality Partnership.  
 
(2) Disseminate air 
quality information via 
Council website. 
Reports published on 
website.  
 
(3) Investigate 
establishment of 
Freight Quality  

 (2) All reports are published   (2) working in 
partnership with 
Leeds CC to 
derive modelled 
NO2 roadside 
concentrations 
based on 
measured road 
speeds 
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Measure 
No. Measure EU Category EU 

Classification 
Planning 

Phase 
Implementation 

Phase 
Key Performance 

Indicator Progress to Date 
Estimated 

Completion 
Date 

Comments 

Partnership.  
 
 (4) Respiratory 
conditions highlighted 
in the Joint Strategic 
Needs Assessment   

AQAP3 Traffic and 
Highways 
management 

Traffic 
Management 

UTC, 
Congestion 
management, 
traffic 
reduction 

2009-
2014 

2009-2024 (1) High occupancy 
routes. Promote high 
occupancy vehicles. 
Modal split surveys. 
Improve traffic flow on 
AQMA corridors. 
 
(2) Promote cycling 
and walking.  
 
(3) Public transport 
patronage. Promotion 
of company 
discounted Metro 
Cards + First Bus and 
Northern Rail Season 
tickets. Increase 
provision of Metro poll 
cards for Council 
travel.  
 
(4) Car clubs.   
 
(5) Car parking 
strategy.    
 
(6) 20 mph areas. 
 
(7) increase car share 
modal proportion 

(1) Traffic queue lengths at 
Salterhebble inbound.  DfT Access 
for All funding secured.  ERDF 
funding secured in respect of traffic 
through Sowerby Bridge. Design 
being finalised, estimated 
completion date 2017. Phase 1a 
Salterhebble-Shaw Hill Gateway 1 
submission. CCTV monitoring of 
queue lengths and remote signal 
timing adjustment at Salterhebble 
and Hebden Bridge complete 2011. 
Variable message signs at decision 
points on Calder Valley highway 
network complete 2011. Installation 
of traffic signal control at major 
junctions to improve flow, estimated 
completion 2013-17. Corridor 
reports complete. Findings input into 
West Yorkshire Plus Transport Fund 
programme. Proposed creation of 
new motorway junction (M62) and 
proposed Brighouse town centre 
bypass schemes included in WY+TF 
outline programme. Bus layby to 
smooth uphill traffic flow and reduce 
stop-start on Huddersfield Road 
(AQMA No. 1) completed 2011. 
Encourage and facilitate home 
working by provision of fast 
broadband, including coverage of 
rural areas.  
 
(2) Promotion of active travel 
amongst medical at-risk groups. 
Developed walking and cycling 
routes in Salterhebble, Sowerby 
Bridge and Hebden Bridge. 

(1)  Traffic 
queue works 
completion by 
2017, Gateway 
1 2019. M62 
and bypass 
schemes for 
completion 
2024 onwards. 
95% superfast 
broadband 
coverage 
scheduled for 
completion 
2015.  
 
(2) (CCAG2) 
2015-17. 
Ryburn Valley 
cycle scheme 
for completion 
2020.  Northern 
extension into 
town centre 
stalled due to 
landowner 
issues - revised 
completion 
2017. City 
Connect 2 
construction 
expected to 
start 2018. 
 
(3) Rail 
patronage data 
by 2016. Bus 
punctuality 

(1) Low 
emissions Zones 
a possibility but 
not currently 
being pursued.  
Road user 
charging 
discounted on 
cost grounds. 
Smoothed traffic 
flows and 
reduction in uphill 
stop-start. 
Specific benefits 
to AQMA No. 1.  
Sowerby Bridge 
bypass scheme 
not suitable for 
large vehicles 
and some 
destinations.  
 
(2) Bikeability 
targets constantly 
exceeded. Cycle 
Strategy included 
in Infrastructure 
Plan under 
development in 
2016. ‘City 
Connect 2’ 
development of 
high quality off-
road cycle route  
between Upper 
Calder Valley-
Halifax-Elland-
Brighouse in 
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Measure 
No. Measure EU Category EU 

Classification 
Planning 

Phase 
Implementation 

Phase 
Key Performance 

Indicator Progress to Date 
Estimated 

Completion 
Date 

Comments 

Developed Hebble Trail between 
Halifax and Elland. 'Bike and Go' 
integrated rail/ cycle scheme, cycle 
hire facilities operative 2014.  
Developed Calder Valley Cycle 
Route. Cycle training provided by 
West Yorkshire Go Cycle. 'Walk it' 
initiative footfall counts completed 
on promoted routes (2010). Ryburn 
Valley Cycle Route. Cycle City 
Ambition Grant 2 (CCAG2) currently 
in development. Promoted in clinics 
targeted at maternity, mental health, 
anti-smoking, CHD and weight 
management. CCAG2 bid 
submitted. Facilities for cycles 
established at Northgate House. 
Secure lockers provided at railway 
stations in Todmorden, Hebden 
Bridge and Sowerby Bridge and in 
Hebden Bridge town centre. 
Ramped underpass constructed at 
Salterhebble (southern end) 
avoiding A629 crossing. Elland 
Wood Bottom and West Vale 
Viaduct routes complete and 
opened.  
 
(3) Pool Metro Cards. 78 new 
applicants for discounted travel 
cards. Increased availability of pool 
metro cards for Council staff travel 
purposes. Bus transport - improved 
punctuality and reliability, simplified 
ticketing, quality corridors (2009-14).  
Brighouse bus station improvements 
completed 2009. Real-time bus 
information system complete 2008-
13.  Rail - improving capacity, 
access and integration. Proposed 
new rail station at Elland, estimated 
completion 2024. Network Rail 
GRIP at Stage 1, completion 2024 
onwards. Background studies 

scheme 
development 
superseded by 
West Yorkshire 
Plus Transport 
Fund 
programme 
(estimated 
completion date 
2019).  
 
(4) ‘Enterprise’ 
Car club 
launched July 
2015  
  
(6) 20 mph 
areas 
completion date 
2017. 
Progressive 
introduction 
throughout 
2015/16.  

design stage 
 
(3) Park-and-ride 
discounted due to 
cost.  
 
(5) Local public 
car parking 
charges reviewed 
but unlikely to use 
as a measure to 
improve air 
quality. 
 
(7) Additional 
shared cars 
possible but 
dependant on 
usage picking up 
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Measure 
No. Measure EU Category EU 

Classification 
Planning 

Phase 
Implementation 

Phase 
Key Performance 

Indicator Progress to Date 
Estimated 

Completion 
Date 

Comments 

undertaken and promotional 
campaign developed. Scheme 
included in WY+TF outline 
programme.  Covered stands in 
Halifax town centre and King Cross. 
School travel plans reduced 
distance travelled by 10%. Improved 
access to Hebden Bridge railway 
station, estimated completion 2016, 
DfT access funding secured. Works 
to improve Calder Valley line and 
rolling stock 2024 onwards.  
 
(4) Car club bid tendered.  
 
(6) 20 mph areas to be implemented 
across Borough in 3-year 
implementation plan. Trial areas 
implemented in Stainland and Elland 
2010/11. Phase 1 Halifax area 
complete. 

AQAP4 Promote LEV 
technologies 

Promoting 
Low Emission 
Transport 

Procuring 
alternative 
Refuelling 
infrastructure 
to promote 
Low Emission 
Vehicles, EV 
recharging, 
Gas fuel 
recharging 

2009-
2014 

2009- 
2020 

(1)  Where possible 
and practical procure 
ULEVs within fleet 
profile.  Pilot use of EV 
to evaluate suitability 
as pool car.   
 
(2) Introduce Council 
staff salary sacrifice 
car scheme for LEVs.  
 
(3) Promote EV 
recharge point 
installation. 

(1) Replace 175 vehicles to EURO 6 
emissions standards.  Council 
Handyperson Service equipped with 
2 EV vans in 2015.  Retrofit school 
bus fleet with carbon capture. 
Uptake of sustainable travel 
initiatives. Elimination of Euro I and 
II buses by 2014.  
 
(2) Salary sacrifice scheme 
introduced 2014.   
 
(3) 504 dwellings subject to planning 
conditions requiring EV points; 
another 125 under consideration; 5 
large commercial developments 
conditioned with recharge points; 3 
commercial developments under 
consideration. Promote EV recharge 
point installation in tourist 
accommodation. Installation of 
regional rapid charge network.  

Council fleet 
points installed 
2014. Tourist 
points 
completed by 
01/03/2015.  
 
(1) 
Handyperson 
vehicles to be 
delivered 2015. 
Regional 
recharging rapid 
network due 
2015. 
 
(3) Technical 
feasibility study 
for public 
charge point 
network 
ongoing. Report 
due Q3 2016/17 

(1) Gas powered 
RCVs considered 
but discounted.  
 
(2) Go Ultra Low 
City Bid for 
procurement of 
new EV’s to 
replace ageing 
public sector 
diesel fleet and 
fund charging 
infrastructure 
submitted to Dft. 
 
(3) combined 
WYLA Gul City 
Challenge bid 
lodged 2015- 
determined 
unsuccessful 
early 2016 
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Measure 
No. Measure EU Category EU 

Classification 
Planning 

Phase 
Implementation 

Phase 
Key Performance 

Indicator Progress to Date 
Estimated 

Completion 
Date 

Comments 

AQAP5 Planning 
policy  

Policy 
Guidance 
and 
Development 
Control 

Air Quality 
Planning and 
Policy 
Guidance 

2009-
2014 

2009- 
2020 

(1) Require travel 
plans and transport 
assessments in 
association with major 
new developments.  
 
(2) School travel plan.  
 
(3) Ensure full account 
taken of air quality in 
connection with new 
developments. 
 
(4) Mass scale uptake 
and usage of electric 
vehicles 

(1) Major developments since 2006 
have included sustainable travel 
measures. Sustainable travel plans - 
promote business uptake.   
 
(2) School travel plans in existence 
by March 2010.   
 
(3) Development of the West 
Yorkshire Low Emissions Strategy 
incorporating planning guidance 
(2014 onwards). Large commercial 
and residential developments being 
recommended or required by 
planning condition to include EV 
charging points within car parks as 
part of planning permission, in 
anticipation of introduction of 
WYLES. Major developments 
encouraged to submit Health Impact 
Assessments as part of planning 
application. 
 
(4) West Yorkshire Electric Vehicle 
Strategy in development.  

(3) Expected 
adoption of 
WYLES 2016. 
 
(4) Adoption 
expected Q3 
2017/18 
 

Publication of 
Local Plan due 
November 2016 
 
(1) HIA’s should 
form part of new 
policy in Local 
Plan  
 
(3) Adoption of 
WYLES now 
expected 2016 
after revision post 
public 
consultation.  

AQAP6 Compatibility 
with other 
programmes 

  2009-
2019 

2009- 
2024 

(1) Compatibility with 
West Yorkshire Local 
Transport Plan and 
development of 
WYLES.  
 
(2) Increase in uptake 
of locally grown food.  
 
(3)Carbon savings and 
improved energy 
performance of homes 
and business 
dwellings  the Halifax 
district heat network 

Community renewable energy 
scheme promotion in place. Halifax 
Master Plan background studies 
commissioned.  
 
(2) Increase in uptake of allotments. 
Incredible Edible Todmorden locally 
grown food network.  
 
(3) First stage feasibility study 
ongoing 

(1) Halifax 
Master Plan 
2024 onwards. 

WYLES put to 
public 
consultation early 
2016. Responses 
to be taken into 
account with 
presumed 
adoption 2016. 
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2.3 PM2.5 – Local Authority Approach to Reducing 
Emissions and or Concentrations 

As detailed in Policy Guidance LAQM.PG16 (Chapter 7), local authorities are 
expected to work towards reducing emissions and/or concentrations of PM2.5 
(particulate matter with an aerodynamic diameter of 2.5µm or less). There is clear 
evidence that PM2.5 has a significant impact on human health, including premature 
mortality, allergic reactions, and cardiovascular diseases. 

Calderdale Council anticipates that measures to address other pollutants will also 
have an effect on concentrations of PM2.5, at least on the local component.  In this 
connection attention is drawn to the results set out in section 3.2.3 which indicate that 
PM2.5 is not currently present at concentrations close to the European target.   

Those measures set out in Table 2.2 aimed at reducing the contribution of emissions 
from road traffic and combustion in particular should contribute to lowering mean 
concentrations of PM2.5 across the Borough.  

In the context of emissions from permitted installations the Council works closely with 
the Environment Agency, for example in dealing with complaints about emissions 
and consulting on applications for permits.  



Calderdale MBC 

LAQM Annual Status Report 2015         10 

3 Air Quality Monitoring Data and Comparison 
with Air Quality Objectives and National Compliance 
3.1 Summary of Monitoring Undertaken 
3.1.1 Automatic Monitoring Sites 

This section sets out what monitoring has taken place and how monitored levels 
compare with objectives. 

Calderdale Council undertook automatic (continuous) monitoring at three sites during 
2015. Table A.1 in Appendix A shows the details of the sites. Local authorities do not 
have to report annually on 1,3 butadiene, benzene, carbon monoxide or lead, unless 
local circumstances indicate there is a problem. National monitoring results for a 
range of pollutants are available at https://uk-air.defra.gov.uk/. 

Maps showing the location of the monitoring sites are provided in Appendix D and at 
http://map.calderdale.gov.uk/connect/?mapcfg=Pollution. Further details on how the 
monitors are calibrated and the data adjusted are included in Appendix C. 

The site AQS3 at Hebden Bridge was badly damaged by flooding in late December 
2015 and is expected to be out of action until Spring 2016. 

3.1.2 Non-Automatic Monitoring Sites 

Calderdale Council undertook non- automatic (passive) monitoring of NO2 at those 
sites shown in Table A.2 in Appendix A during 2015.  

Maps showing the location of the monitoring sites are provided at 
http://map.calderdale.gov.uk/connect/?mapcfg=Pollution. Further details on Quality 
Assurance/Quality Control (QA/QC) and bias adjustment for the diffusion tubes are 
included in Appendix C. 

3.2 Individual Pollutants 

The air quality monitoring results presented in this section are, where relevant, 
adjusted for “annualisation” and bias. Further details on adjustments are provided in 
Appendix C.  The longer term trend in concentrations is set out in Appendix F. 

3.2.1 Nitrogen Dioxide (NO2) 

Table A.3 in Appendix A compares the ratified and adjusted monitored NO2 annual 
mean concentrations for 2012-15 with the air quality objective of 40µg/m3. The full 
2015 dataset of monthly mean values from diffusion tubes is provided in Appendix B. 
 
Table A.4 in Appendix A compares the ratified continuous monitored NO2 hourly 
mean concentrations for the past 5 years with the air quality objective of 200µg/m3, 
not to be exceeded more than 18 times per year. None of the means exceed 
60g/m3 at the sites monitored in 2015. It is unlikely that the hourly mean objective 
was exceeded at any site in 2015. 

https://uk-air.defra.gov.uk/
http://map.calderdale.gov.uk/connect/?mapcfg=Pollution
http://map.calderdale.gov.uk/connect/?mapcfg=Pollution
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There are exceedences of the annual objective in each AQMA.  The diffusion tubes 
are generally sited to evaulate relevant exposure where possible.  In all the AQMAs it 
was largely diffusion tube data, supported in some cases by continuous monitoring 
and modelling, that supported the declaration. 
 
Currently there are no areas of concern outside AQMAs, based on the 2015 data. 
 
Levels of NO2 measured by Calderdale are presented in Appendices A and B. They 
can be compared to levels modelled by DEFRA (which are based on traffic data 
compiled for DfT). That data is summarised in Appendix H and is only in respect of 
those roads modelled to exceed the Limit Values (numerically equivalent to the 
annual mean air quality objective) at 2013. Modelled values assume that vehicles are 
travelling at the maximum legal speed permitted for the length of road concerned. 
 
Appendix H also includes a breakdown of the source apportionment arising from 
various road-transport modes and a further comparison with vehicle numbers 
recorded at the census points in 2015. The census point data does not correlate 
exactly with the map of modelled exceedences. This is because census points lie 
between specific road junctions. 
  
The comparison of measured levels in 2013 and 2015 to modelled levels for 2013 is 
presented in Table 3.1 below 

Table 3.1 Measured and modelled nitrogen dioxide concentrations 

Area of 
exceedence 
(DfT census 
reference point) 

Level 
Modelled by 
DEFRA for 
2013 (g/m3) 

Calderdale 
Measurement 
location 

Level 
measured in 
2013 (g/m3) 

Level 
measured 
in 2015 
(g/m3) 

M62, Ainley Top 
(73208) 

54 
 

LMR1 30-34 discontinued 

AT-SR 28-32 30 

HTAH 32-36 31 

A629, 
Salterhebble, 
Halifax 
(37439) 

46 

AQ15 28-32 discontinued 

CRH1 51-58 56 

AQ4 25-28 discontinued 

AQ20 not commenced 27 

Romon2/ AQS2 48 48 

A58 Burdock 
Way and New 
Bank, Halifax 
(46597) 

44 no measurement 

A644 Cooper 
Bridge- Clifton 
(7406) 

44 WR2 38-43 39 

A62 Cooper 
Bridge (6604) 50 no measurement 



Calderdale MBC 

LAQM Annual Status Report 2015         12 

3.2.2 Particulate Matter (PM10) 

Table A.5 in Appendix A compares the ratified and adjusted monitored PM10 annual 
mean concentrations for the past year with the air quality objective of 40µg/m3.  
Monitoring was undertaken at the station AQS4 in Sowerby Bridge starting in 
October 2015. 

Table A.6 in Appendix A compares the ratified continuous monitored PM10 daily 
mean concentrations for the past year with the air quality objective of 50µg/m3, not to 
be exceeded more than 35 times per year. 

There were no breaches of the air quality standards, although the monitoring period 
was too short to give a complete picture for 2015. 

3.2.3 Particulate Matter (PM2.5) 

Fine particulate matter monitors were installed in the sites at Salterhebble (AQS2) 
and Hebden Bridge (AQS3) in the first six months of 2015.  Table A.7 in Appendix A 
presents the ratified and adjusted monitored PM2.5 annual mean concentrations for 
the past 5 years. 

Concentrations of PM2.5 at both sites were 11g/m3 after ratification and 
annualisation.  This value is well below the European guideline value, although it is 
known that there is no lower threshold below which adverse effects do not occur for 
this pollutant. 

3.2.4 Sulphur Dioxide (SO2) 

Calderdale Council does not carry out monitoring for sulphur dioxide.  
 

 
 
Land to the eastern half of the Borough and also urban areas along the Calder Valley 
corridor are covered by Smoke Control Orders (represented by shaded areas in the 
map above).  The main settlements outside these areas are at Heptonstall and Cragg 
Vale. Previous investigations have discounted both as potential sources for elevated 
levels of SO2.  
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Appendix A: Monitoring Results 
Table A.1 – Details of Automatic Monitoring Sites 

Site ID Site Name Site Type 
X OS 
Grid 
Ref 

Y OS 
Grid 
Ref 

Pollutants 
Monitored 

In 
AQMA? 

Monitoring 
Technique 

Distance to 
Relevant 
Exposure 

(m) (1) 

Distance 
to kerb of 
nearest 
road (m) 

(2) 

Inlet 
Height 

(m) 

AQS2 Salterhebble Roadside 409485 423430 NO2, PM2.5 Yes Chemiluminescent; 
BAM 5 2 1.5 

AQS3 Hebden 
Bridge Roadside 398990 427210 NO2, PM2.5 Yes Chemiluminescent; 

BAM 
0 2 1.5 

AQS4 
Sowerby 

Bridge 
Roadside 406075 423615 NO2, PM10 Yes Chemiluminescent; 

BAM 
0 2 1.5 

(1) 0m if the monitoring site is at a location of exposure (e.g. installed on the façade of a residential property). 

(2) N/A if not applicable. 
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Table A.2 – Details of Non-Automatic Monitoring Sites 
 

Site ID TYPE X Y Pollutant In 
AQMA 

Distance 
to 

exposure 
Distance 
to kerb 

Co- 
located 

HB1 Roadside 399033 427223 NO2 y 0 2 n 
HB6 Roadside 399502 427041 NO2 y 0 3 n 
HTAH Intermediate 411494 419594 NO2 n 0 NA n 
CRH1 Roadside 409767 423011 NO2 y 0 2 n 
LF1 Roadside 403810 424977 NO2 y 0 2 n 
SB15 Roadside 406707 423824 NO2 y 0 2 n 
BH3 Roadside 414671 422740 NO2 y 5 2 n 
SB3 Roadside 405961 423571 NO2 y 0 2 n 
SB16 Roadside 406638 423836 NO2 y 0 2 n 
SB1 Roadside 406135 423639 NO2 y 0 2 n 
HQ1 Intermediate 398794 427237 NO2 y 0 2 n 
LF2 Roadside 403738 425110 NO2 y 0 2 n 
BE2 Roadside 414385 422457 NO2 y 1 2 n 
BE4 Roadside 414478 422692 NO2 y 0 2 n 
HXR1 Roadside 414218 422957 NO2 y 0 4 n 
WR2 Roadside 415090 422817 NO2 y 0 4 n 
SC5 Roadside 410823 426265 NO2 y 0 4 n 
SB18 Roadside 406936 423800 NO2 y 0 5 n 
HQ9 Roadside 399236 427176 NO2 y 0 2 n 
HH1 Roadside 412618 425503 NO2 y 0 3 n 
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CL1 Roadside 413261 420686 NO2 n 0 3 n 
AT-BR Roadside 411514 419548 NO2 n 10 2 n 
HH-LB Roadside 412430 425479 NO2 y 0 4 n 
HH-LT Roadside 412450 425435 NO2 y 0 4 n 
AQ20 Intermediate 409483 423337 NO2 y 0 5 n 
SB20 roadside 405825 423415 NO2 y 0 2 n 
SB22 Roadside 405823 423395 NO2 y 0 2 n 
SB21 Roadside 406035 423442 NO2 n >10 2 n 
HH-TC Roadside 412718 425556 NO2 y >10 2 n 
AQ21 Roadside 409822 423167 NO2 y 3 2 n 
AT-MA Background 411581 419373 NO2 n >10 2 n 
AQC1 Roadside 409485 423431 NO2 y 5 2 y 

Table A.3 – Annual Mean NO2 Monitoring Results 

Site ID Site Type Monitoring Type 
Valid Data 
Capture for 
Monitoring 

Period (%) (1) 

Valid Data 
Capture 2015 

(%) (2) 

NO2 Annual Mean Concentration (µg/m3) (3) 

2012 2013 2014 2015 

AQS2 Automatic Chemiluminescence 95 95 53 49 51 48 
AQS3 Automatic Chemiluminescence 86 86 45(4) 41(4) 42 39(4) 
AQS4 Automatic Chemiluminescence 80 80 43 43 43 38(4) 

Notes:  Exceedances of the NO2 annual mean objective of 40µg/m3 are shown in bold. 
 NO2 annual means exceeding 60µg/m3, indicating a potential exceedance of the NO2 1-hour mean objective are shown in bold and underlined. 

(1) data capture for the monitoring period, in cases where monitoring was only carried out for part of the year. 
(2) data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full calendar year is 50%). 
(3) Means for diffusion tubes have been corrected for bias. All means have been “annualised” as per Technical Guidance LAQM.TG16 if valid data capture 
for the full calendar year is less than 75%. See Appendix C for details. 
(4) data capture rate < 90% 
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Table A.4 – 1-Hour Mean NO2 Monitoring Results 

Site ID Site Type Monitoring Type 
Valid Data 

Capture for 
Monitoring 

Period (%) (1) 

Valid Data 
Capture 2015 

(%) (2) 

NO2 1-Hour Means > 200µg/m3 (3) 

2012 2013 2014 2015 

AQS2 Automatic Chemiluminescence 95 95 0 15 10 2 

AQS3 Automatic Chemiluminescence 86 86 0 0 0 0 

AQS4 Automatic Chemiluminescence 80 80 0 0 0 0 

Notes: Exceedances of the NO2 1-hour mean objective (200µg/m3 not to be exceeded more than 18 times/year) are shown in bold. 
(1) data capture for the monitoring period, in cases where monitoring was only carried out for part of the year. 
(2) data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full calendar year is 50%). 
(3) If the period of valid data is less than 90%, the 99.8th percentile of 1-hour means is provided in brackets. 
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Table A.5 – Annual Mean PM10 Monitoring Results 

Site ID Site Type 
Valid Data Capture 

for Monitoring 
Period (%) (1) 

Valid Data 
Capture 2015 

(%) (2) 

PM10 Annual Mean Concentration (µg/m3) (3) 

2015 
AQS4 Roadside 99 23 25 (annualised) 

Notes:  Exceedances of the PM10 annual mean objective of 40µg/m3 are shown in bold. 
 (1) data capture for the monitoring period, in cases where monitoring was only carried out for part of the year. 

(2) data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full calendar year is 50%). 
(3) All means have been “annualised” as per Technical Guidance LAQM.TG16; valid data capture for the full calendar year is less than 75%. See 

Appendix C for details. 

Monitoring began late in 2015 and the data is presented for completeness.  The particulate monitor is an unheated MetOne BAM 

1020 Beta Attenuation monitor with a PM10 inlet.  

Table A.6 – 24-Hour Mean PM10 Monitoring Results 

Site ID Site Type 
Valid Data Capture for 
Monitoring Period (%) 

(1) 

Valid Data 
Capture 2015 (%) 

(2) 

PM10 24-Hour Means > 50µg/m3 (3) 

2015 

AQS4 Roadside 99 23 6 (90.4th percentile = 45µg/m3) 

Notes: Exceedances of the PM10 24-hour mean objective (50µg/m3 not to be exceeded more than 35 times/year) are shown in bold. 
(1) data capture for the monitoring period, in cases where monitoring was only carried out for part of the year. 
(2) data capture for the full calendar year (monitoring was carried out for 3 months) 
(3) If the period of valid data is less than 90%, the 90.4th percentile of 24-hour means is provided in brackets. 
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Table A.7 – PM2.5 Monitoring Results 

Site ID Site Type 
Valid Data Capture 

for Monitoring 
Period (%) (1) 

Valid Data 
Capture 2015 

(%) (2) 

PM2.5 Annual Mean Concentration (µg/m3) (3) 

2015 
AQS2 Roadside 95 95 11 (annualised) 
AQS3 Roadside 100 50 11 (annualised) 

 (1) Data capture for the monitoring period, in cases where monitoring was only carried out for part of the year. 
(2) Data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full calendar year is 50%). 
(3) All means have been “annualised” as per Technical Guidance LAQM.TG16; valid data capture for the full calendar year is less than 75%. See 

Appendix C for details. 
 
 

The monitors used in these stations are heated MetOne BAM 1020 beta attenuation monitors with the PM2.5 inlets. 
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Appendix B: Full Monthly Diffusion Tube Results for 2015 
Table B.1 – NO2 Monthly Diffusion Tube Results - 2015 

Site ID 

NO2 Mean Concentrations (µg/m3) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Annual Mean 

Raw 
Data 

Bias 
Adjusted 

(1) 
HH-LR 41 46 49 51 39        45 38 
HH-LB 44 49 61 48 37 37 48 48 66 76 54 40 51 43 
HH-LT 68 68 61 51 51 38 39 54 57 64 59 54 55 46 
HB1 57 50 56 55 49 41 57 M M M 63 54 54 45 
HB6 53 48 45 42 46 36 46 47 60 59 53 35 48 40 
HQ1 62 72 70 68 66 60 62 60 53 61 70 62 64 54 
HQ9 34 57 55 54 46 43 52 44 39 59 63 50 50 42 
LF1 54 47 58 63 54 48 54 54 40 65 59 62 55 46 
LF2 51 47 52 50 43 33 40 44 49 37 49 47 45 38 
SB1 51 62 71 69 61 M 63 54 63 71 63 64 63 53 
SB3 47 50 59 61 44 44 46 52 63 F 54 54 52 44 
SB15 52 61 63 53 47 51 51 52 53 57 56 40 53 45 
SB16 47 48 58 58 49 43 48 47 54 57 54 45 51 43 
SB18 55 44 49 42 39 36 38 39 42 45 48 36 43 36 
SB20 54 55 62 63 55 48 47 56 50 61 66 60 56 47 
SC5 42 48 53 60 71 45 50 57 60 60 46 52 54 45 
HH1 47 54 40 40 48 45 51 57 55 50 58 54 50 42 
WR2 48 59 58 48 46 33 42 42 50 50 54 51 48 40 
BH3 61 34 66 47 49 41 65 55 56 M 56 56 53 45 
BE4 64 65 68 56 58 49 64 66 74 54 56 64 62 52 
HXR1 61 66 57 62 61 59 65 71 71 72 63 64 64 54 
CRH1 73 68 72 69 69 55 67 48 62 70 36 70 63 53 
CL1 43 42 52 50 34 31 45 42 50 53 50 47 45 38 
CL2 40 37 52 45 41 38 44 43 46 39   43 36 
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Site ID 

NO2 Mean Concentrations (µg/m3) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Annual Mean 

Raw 
Data 

Bias 
Adjusted 

(1) 
HTAH 46 49 56 41 37 35 40 41 34 47 44 34 42 35 
AT-BR 38 50 53 43 38 34 34 38 42 56 39 44 42 35 
AQ20 31 31 42 41 29 21 30 31 37 50 35 35 34 29 
HB-ML   52 38 34 29 42 40 50 54 54 50 44 37 
AQ21      54 60 64 63 69 63 66 63 54* 
SB21      15 28 25 32 35 30 37 29 25* 
SB22      38 46 50 57 64 57 67 54 46* 
HH-TC      36 45 48 55 58 51 44 48 41* 
AT-MA      26 33 38 40 26 44 34 34 29* 
BE2      43 42 52 51 57 50 54 50 43* 
AQC1        52 50 62 53 51 54 45* 
AQC2        55 61 66 62 50 59 50* 
AQC3        52 51 69 56 52 56 47* 

(1) See Appendix C for details on bias adjustment * means period corrected (see Appendix C) 

Results for tubes that were discontinued before May 2015 are not reported 
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Appendix C: Supporting Technical Information / Air 
Quality Monitoring 
C1. Overview of continuous monitoring 

The continuous monitoring station at Salterhebble was upgraded in 2015, with the old 
enclosure and nitrogen oxides monitor being replaced, and a fine particulate (PM2.5) 
monitor being installed.  The station is now referred to as AQS2 (the Romon 
enclosure has not been re-used). 

The monitoring station at Hebden Bridge was upgraded in 2015, and again the old 
enclosure and nitrogen oxides monitor were replaced, with the addition of a fine 
particulate (PM2.5) monitor.  This station is AQS3. Unfortunately it was destroyed in 
the Boxing Day floods. 

Late in 2015 the station in Sowerby Bridge was replaced, and PM10 monitoring was 
incorporated, funded in part from the West Yorkshire Joint Authority.  This station is 
AQS4. 

C.2 Supply and analysis of nitrogen dioxide diffusion tubes 

The nitrogen dioxide diffusion tubes are supplied and analysed by West Yorkshire 
Analytical Services. The tubes are prepared with 50% TEA in acetone.  West 
Yorkshire Analytical Services WASP scores for 2015 were 100% (January to 
February) and 75% for the rest of the year (see 
http://laqm.defra.gov.uk/documents/LAQM-AIR-PT-Rounds-1-12-(April-2014-
February-2016)-NO2-report.pdf ).  This may indicate some bias introduced by the 
laboratory procedures and the Council is monitoring the scores. 

A “travel blank” is submitted for analysis with each batch, and the concentrations 
recorded for this tube have been consistently negligible. 

C.3 Scaling and annualising PM10 monitoring results (AQS4) 

The automatic analysers are covered by a maintenance and callout contract, which 
allows for six-monthly maintenance visits and callouts for instrument faults. Council 
staff visit the sites every two weeks to check for faults and to check the instrument 
nitrogen oxides span and zeros.  Certified span gas is passed through the analysers. 

The data from all three automatic sites is collected using WinAQMS and Airodis 
software. It is checked for obvious errors and outliers and backed up to the Council's 
secure network. For analysis the data is first conditioned using Excel. This involves 
scaling the raw data using the span and zero values obtained on site every two 
weeks, checking for obvious items such as values well below zero or long periods of 
missing data, and marking these abnormal values.  

Particulate matter measurements are made using a beta attenuation monitor (BAM) 
with the appropriate inlets for PM10 or PM2.5.  Data is collected using the same 

http://laqm.defra.gov.uk/documents/LAQM-AIR-PT-Rounds-1-12-(April-2014-February-2016)-NO2-report.pdf
http://laqm.defra.gov.uk/documents/LAQM-AIR-PT-Rounds-1-12-(April-2014-February-2016)-NO2-report.pdf
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system as the nitrogen dioxide analysers and Council staff are trained to change the 
BAM tape as required. 

Periods embedded within long sections of missing data may need to be removed 
from the data as they are likely to be affected by instrument faults (and this is 
normally picked up during routine checks).  Periods known to be affected by 
instrument faults are also removed. The data may then be put into a suitable format 
for importing into the open source software package “openair”, or manipulated in a 
spreadsheet. The data are not altered at this stage, but zeros introduced in the 
conditioning process are replaced by a special marker (NA). Once the data have 
been prepared in this way they may be imported into R for analysis with the openair 
package.  

The marked NA values can be replaced by interpolated values allowing a sensible 
approximation to the value that might have been obtained at that time, but only if the 
number of missing values around that time is small (one or two sequential values). 
The summary plot includes the mean calculated using the interpolated values. This 
has a similar effect to discounting the zeros in the Excel analysis, but the process 
using R and the interpolated data is more robust. 

The PM10 monitor at AQS4 was installed in early October 2015, and uses an 
unheated MetOne BAM 1020.  The raw mean of 29.9gm-3 was divided by 1.2 (as 
set out in TG16) to give a scaled annual mean of 24.9gm-3.  It was also necessary 
to annualise the scaled results.  The Council used data from the AURN site at 
Liverpool Speke Airport as the data from Leeds Centre was less complete.  The 
annual mean at Speke was 14.0gm-3, and the period mean was 14.2gm-3.  
Annualisation did not alter the value of the reported annual mean of 25gm-3.  

C.4 Annualisation of PM2.5 monitoring results (AQS2 and AQS3) 

Both sites collected PM2.5 data using a heated MetOne BAM 1020 with a PM2.5 head 
for less than a full year so it was necessary to annualise the results using data from 
AURN sites.  The period means were both higher than the annual mean, and the 
factors 0.97 (AQS2) and 0.88 (AQS3) derived from Leeds Headingly Kerbside data 
were applied to the raw means  

C.5 Period correction for diffusion tubes 

The diffusion tubes results in the final rows of Table B.1 have been corrected for the 
exposure period of less than 12 months.  The correction factor uses results from the 
diffusion tubes in Hebden Bridge and Luddendenfoot. 
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Table C.1 NO2 period correction June-December 2015 

Tube ref Annual Mean 

2015 gm-3 

Mean June-
December 

2015 gm-3 

Ratio of 
means 

HB6 47.50 48.00 0.99 

HQ1 63.83 61.14 1.04 

HQ9 49.67 50.00 0.99 

LF1 54.83 54.57 1.01 

LF2 45.17 42.71 1.06 

SB1 62.91 63.00 1.00 

Period correction factor used for tubes 

exposed June to December 1.015 
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Table C.2 NO2 period correction August – December 2015 

Tube ref Annual Mean 

2015 gm-3 

Mean 
August-
December 

2015 gm-3 

Ratio of 
means 

HB6 47.50 50.80 0.94 

HQ1 63.83 61.20 1.04 

HQ9 49.67 51.00 0.97 

LF1 54.83 56.00 0.98 

LF2 45.17 45.20 1.00 

SB1 62.91 63.00 1.00 

Period correction factor used for tubes 

exposed August to December 0.988 

 

C.6 Choice of bias correction factor for 2015 

The Council intended to carry out a colocation study at Romon 4 / AQS4 in Sowerby 
Bridge.  This monitoring station suffered some data loss and eventually was 
replaced, and so the study was not possible.  However, in June 2015 a set of three 
diffusion tubes (AQC1, AQC2 and AQC3) was collocated with AQS2 at Salterhebble, 
and the data capture rate was good for the rest of 2015. 
 
The Council did not contribute to the national colocation survey and the results from 
AQS2 have been adopted in this report.  This involved period correcting the AQC 
series results as in section C.5, comparing with the mean from AQS2 and deriving a 
bias correction factor of 0.84.  This is higher than the factor from the national 
spreadsheet (0.76) but both factors give the same overall picture that exceedences 
are still occurring within AQMAs. 
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Appendix D: Monitoring Locations 
In this appendix the black crosses show all the current and previous monitoring 
points.  Those used and reported in 2015 are identified using arrows. 
 
 

 
 
Figure D1 diffusion tubes and station AQS3 in Hebden Bridge. 
 
Station AQS3 was largely submerged in floodwater, 26 December 2015. It was badly 
damaged and expected to be out of operation until Spring 2016. 
 
. 
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Figure D2: diffusion tubes in Luddendenfoot 
 
 

 
Figure D3: diffusion tubes and station AQS4 in Sowerby Bridge 
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Figure D4: diffusion tubes and station AQS2 in Salterhebble 
 
 





 
 
Figure D5: diffusion tube in Stump Cross 
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Figure D6: diffusion tubes in Hipperholme 
 

 
 
Figure D7: diffusion tubes in Brighouse 
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Figure D8: diffusion tubes at Ainley Top
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Appendix E: Summary of Air Quality Objectives in 
England 
Table E.1 – Air Quality Objectives in England 

Pollutant 
Air Quality Objective3 

Concentration Measured as 

Nitrogen Dioxide 
(NO2) 

200 µg/m3 not to be exceeded more 
than 18 times a year 1-hour mean 

40 µg/m3 Annual mean 

Particulate Matter 
(PM10) 

50 µg/m3, not to be exceeded more 
than 35 times a year 24-hour mean 

40 µg/m3 Annual mean 

Particulate Matter 
(PM2.5) 

Work towards reducing 
emissions/concentrations of fine 
particulate matter (PM2.5) 

Annual mean 

Sulphur Dioxide 
(SO2) 

350 µg/m3, not to be exceeded more 
than 24 times a year 1-hour mean 

125 µg/m3, not to be exceeded more 
than 3 times a year 24-hour mean 

266 µg/m3, not to be exceeded more 
than 35 times a year 15-minute mean 

 
 
 

                                                      
3 The units are in microgrammes of pollutant per cubic metre of air (µg/m3). 
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Appendix F: Trends in nitrogen dioxide 
concentrations 
 
There appears to be a trend towards decreasing concentrations of nitrogen dioxide at 
most sites in Calderdale, the most obvious exception being at AQS2 on Huddersfield 
Road.  The plots in this section were produced using “openair” open-source software 
[CR12, CR14, R14]. 
 
 

 
 
Figure F1: ten-year trend at Huddersfield Rd Salterhebble 
 
Figure F1 shows the overall ten-year trend at Salterhebble, Halifax.  For contrast the 
five-year trend here (since the high-pollution event of 2010) is shown in Figure F2: 

g/m3 
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Figure F2: five-year trend at Huddersfield Rd Salterhebble 
 
 
The overall trend is flat at this site.  The four- and ten-year trends at Wharf St 
Sowerby Bridge (Figures F3 and F4) and at Market Street Hebden Bridge (figures F5 
and F6) are shown below.  The five-year picture at these sites is skewed by the 
2010-11 event, unlike Salterhebble. 

g/m3 
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Figure F3: ten-year trend at Sowerby Bridge 
 
Note that the point showing a value below zero has been artificially introduced by the 
smoothing process and represents a long period of missing data.  It does not affect 
the interpretation of the overall falling trend. 
 

g/m3 
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Figure F4: four-year trend at Sowerby Bridge 
 
Again the artificially introduced point does not influence the conclusion that the trend 
is generally downwards. 

g/m3 
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 Figure F5: ten-year trend at Hebden Bridge 

g/m3 
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Figure F6: four-year trend at Hebden Bridge 
 
Note that the point showing a value below zero has been artificially introduced by the 
smoothing process and represents a long period of missing data.  It does not affect 
the interpretation of the overall falling trend. 
 
 

g/m3 
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Figure F7: averaged diffusion tube trend since 2004. 
 
Figure F7 shows the trend in diffusion tube results, derived from the mean of the 
tubes LF1, CRH1 and HB1.  Since 2010 it has generally been falling.  Both raw and 
bias corrected curves are shown. 
 

g/m3 
NO2 
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Appendix G: Background nitrogen dioxide levels 
 
 

 
 
 
Figure G1: background concentrations of nitrogen dioxide in Calderdale, g/m3 
 
 
Figure G1 is based on the Defra background maps (2011), projected forward for the 
year 2015.   
 
Rural areas to the west are modelled to have low concentrations, while the east of 
the Borough has the highest background concentrations, clearly influenced by the 
M62 and connurbations in this area. 
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Appendix H: Roads in Calderdale projected by 
DEFRA to exceed EU air quality Limit Values at 2013 
 

 
 
Figure H1: modelled roadside annual mean NO2 concentrations as at 2013. 
 
Roads highlighted in orange colour have been modelled by Defra as having a 
nitrogen dioxide annual mean concentration in the range 40-60g/m3.  These are 

 M62 at Ainley Top, modelled at 54g/m3 
 A62 at Cooper Bridge, modelled at 50g/m3 
 A629 Salterhebble, modelled at 46g/m3  
 A644 Cooper Bridge to (north of) Junction 25, modelled at 44g/m3 
 A58 Burdock Way to (upper) Godley Lane, Halifax, modelled at 42-44g/m3. 

No roads are modelled as exceeding 60g/m3 and the road-NO2 concentrations 
projected for 2020 are all below 40g/m3.   
 
Figure H1 should be read in conjunction with Table 3.1 and the background levels 
shown in Figure G1.  Nitrogen dioxide concentrations in Figure H1 are calculated 
from the road traffic contribution alone, and these would supplement the background 
concentrations. Vehicle type contributions to modelled exceedences are given in 
Figure H2.  
 
In 2016 the Council began additional monitoring along the above named roads, 
together with some roads so modelled in the 2011 Defra Action Plans. The results 
will be reported in the next Annual Status Report. 
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Figure H2: Annual mean roadside NOx source apportionment for roads in Calderdale 
exceeding the annual mean NO2 limit value in 2013 
 
The data used in figures H1 and H2 was adapted from  

1. Air Quality Plan for the achievement of EU air quality limit value for nitrogen 
dioxide (NO2) in West Yorkshire Urban Area (UK0004), and 

2. Air Quality Plan for the achievement of EU air quality limit value for nitrogen 
dioxide (NO2) in Yorkshire and Humberside (UK0034) 

3. https://uk-air.defra.gov.uk/library/no2ten/2015-no2-projections-from-2013-data 

The traffic counts in Figure H3 were drawn from http://www.dft.gov.uk/traffic-
counts/cp.php?la=Calderdale. 
 

https://uk-air.defra.gov.uk/library/no2ten/2015-no2-projections-from-2013-data
http://www.dft.gov.uk/traffic-counts/cp.php?la=Calderdale
http://www.dft.gov.uk/traffic-counts/cp.php?la=Calderdale
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Appendix I Previous rounds of review and 
assessment 
Table I.2 – Previous rounds of review and assessment 

Report Date Outcome/ notes 

Stage 1 to 3 reports [S1, 
S2, S3] 

1999, 
2000, 
2001 

Lead to detailed assessment 2003/4 

Updating and Screening 
Assessment [USA03] 

2003 Assessments of SO2  

Detailed Assessment 
[DA03] 

2004 Identified need for further investigations at 
Salterhebble and Ainley Top 

Updating and Screening 
Assessment [USA05] 

2005 Identified need for detailed assessments. 
AQMAs declared at Hebden Bridge (No 3) and 
Sowerby Bridge (No 2) 

Detailed Assessment 
[DA06] 

2006 Declaration of AQMAs at Luddendenfoot (No 
4), Stump Cross (No 5) and Brighouse (No 6) 

Progress Report [PR07] 2007 Reported monitoring results 

Updating and Screening 
Assessment [USA09] 

2009 Identified need for detailed assessments for 
nitrogen dioxide and particulates. 

Progress Report [PR10] 2010 Reported monitoring results and action plan 

Detailed assessment, 
biomass [DAB10] 

2010 Assessed impact of plant identified in [USA09] 

Detailed assessment 
(West End) 

2011 Confirmed exceedences in this area unlikely 

Progress Report  2011 Reported monitoring results and action plan 

Detailed assessment 
(Hipperholme) 

Nov 

2012 

AQMA declared, came into force April 2014 

Detailed assessment 
(Ainley Top) 

2013 Insufficient evidence to declare AQMA 

Detailed assessment 
(Clough Lane Rastrick) 

2013 Insufficient evidence to declare AQMA 

Updating and Screening 
Assessment [USA14] 

2015 Confirms exceedences in AQMAs 
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Glossary of Terms 
 

Abbreviation Description 

AQAP Air Quality Action Plan - A detailed description of measures, 
outcomes, achievement dates and implementation methods, 
showing how the local authority intends to achieve air quality limit 
values’ 

AQMA Air Quality Management Area – An area where air pollutant 
concentrations exceed / are likely to exceed the relevant air quality 
objectives. AQMAs are declared for specific pollutants and 
objectives 

ASR Air quality Annual Status Report 

AQS Air Quality Station (AQS2 Halifax, AQS3 Hebden Bridge, AQS4 
Sowerby Bridge) 

Defra Department for Environment, Food and Rural Affairs 

DMRB Design Manual for Roads and Bridges – Air quality screening tool 
produced by Highways England 

EU European Union 

FDMS Filter Dynamics Measurement System 

LAQM Local Air Quality Management 

NO2 Nitrogen Dioxide 

NOx Nitrogen Oxides 

PM10 Airborne particulate matter with an aerodynamic diameter of 10µm 
(micrometres or microns) or less 

PM2.5 Airborne particulate matter with an aerodynamic diameter of 2.5µm 
or less 

QA/QC Quality Assurance and Quality Control 

SO2 Sulphur Dioxide 
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