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The people of the United Kingdom are becoming increasingly concerned with the qual-ity of the air they breathe. While this greater awareness has brought about a rapidincrease in the quality and quantity of information available to the public, the messageit tries to deliver is not always clear.
This chapter is intended as a straightforward guide to the intricacies of air pollution.

WHAT IS AIR POLLUTION?

Air pollution is made up of a mixture ofgases and particles that have been re-leased into the atmosphere by man-madeprocesses. Such emissions are typicallyfrom the combustion of fossil fuels suchas coal, oil, petrol or diesel. The sources,health effects and chemical behaviour ofeach separate pollutant are different, mak-ing the task of understanding and control-ling air pollution as a whole very complex.
While it is us who produce the pollution, itis primarily the weather that dictates whatwill happen once it is released into the air.During wet or windy conditions pollutionlevels remain low, either blown away and

dispersed to harmless levels, or removedfrom the air by rain. During certain condi-tions pollution levels are able to build upto harmful levels leading to pollution �epi-sodes�.
The following paragraphs explain each ofthe major pollutants, their sources, healtheffects and upward or downward trends.

Carbon Monoxide (CO)
Carbon Monoxide (�CO�) is a colourless,odourless poisonous gas produced by in-complete, or inefficient, combustion of fuel

Key Points:
Ö There are seven main pollutants of concern � carbon monoxide (CO),nitrogen dioxide (NO2), ground level ozone (O3), particulate matter,sulphur dioxide (SO2), hydrocarbons and lead.
Ö Each pollutant has different sources, effects and behaviour.
Ö Concentrations of carbon monoxide, nitrogen dioxide and particulatematter will generally be highest close to busy roads.
Ö Due to complex atmospheric chemistry, ozone levels will generallybe highest in rural areas during the summer months.
Ö Sulphur dioxide concentrations are highest in the vicinity of largeindustrial combustion processes.
Ö Hydrocarbons are a group of chemicals, which contribute to theformation of ground level ozone. Benzene and 1,3 butadiene are partof this group and known carcinogens.
Ö Concentrations of these hydrocarbons are generally highest close tobusy roads and in the vicinity of petrol filling stations.
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including �cold� or badly tuned engines. Itis estimated that road transport is respon-sible for almost 90% of all carbon monox-ide emissions in the UK. Badly ventilateddomestic fuel appliances (gas, oil or solidfuel) can cause high levels indoors, as cansmoking.
The gas affects the transport of oxygenaround the body by the blood. At very highlevels, this can lead to a significant reduc-tion in the supply of oxygen to the heart,particularly in people suffering from heartdisease.
As traffic is a major source of carbon mon-oxide, ambient concentrations will gener-ally be highest close to busy roads. Moni-toring data suggests that annual averageCO levels have been decreasing over thelast few years. This is probably due to im-proved vehicle engine efficiency and theintroduction of catalytic converters. Theeffect of technological improvements hasbeen cancelled out to some degree by anincrease in traffic levels.

Carbon Dioxide (CO2)
As opposed to carbon monoxide, carbondioxide (�CO2�) is produced by �complete�fossil fuel combustion. While ambient lev-els do not have any direct health effects,it is an important �greenhouse gas� whichcontributes to global warming. Its majoranthropogenic (i.e., man-made) sourcesare road transport, power stations andother industrial combustion processes anddomestic heating.
As carbon dioxide emissions lead to globalenvironmental problems, efforts to reducelevels have to be co-ordinated across theworld. The UK Government, along withmany other countries, has agreed a com-mitment to progressively reduce emissionsin future years.

Nitrogen Dioxide (NO2)
Nitrogen dioxide (�NO2�) is one of a groupof gases called nitrogen oxides (�NOX�)formed in the combustion of fossil fuels.The majority of nitrogen oxides emittedfrom a vehicle exhaust are in the form ofnitric oxide (�NO�), which is not consideredharmful to health. However, this gas canreact with other gases present both in theexhaust and the atmosphere, to form ni-trogen dioxide. Nitrogen dioxide is harm-ful to health and is also an important com-ponent in the formation of ozone.
Road transport is estimated to be respon-sible for about 50% of total emissions ofnitrogen oxides (NOX), power stations con-tributing another 25%. The calculation ofhow much of this NOX is converted to NO2is an important, but extremely difficult fac-tor in the reduction of pollution levels.
Because of the domination of trafficsources, mean nitrogen dioxide levels arehighest close to busy roads and in largeurban areas.
At very high levels, nitrogen dioxide gasirritates and inflames the airways of thelungs. This irritation causes a worseningof symptoms of those with lung or respi-ratory diseases.
A shift from coal to gas-turbine power sta-tions and the increased use of catalyticconverters during the 1990s should havelead to a decrease in nitrogen dioxide lev-els over recent years. It is possible thatincreases in traffic volume have cancelledout these improvements. The situation isfurther complicated by complex reactionswith other pollutants. A long-term trendis not clearly identifiable from monitoringdata.
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Ground Level Ozone (O3)
While naturally occurring ozone in the up-per atmosphere, �the ozone layer�, protectsthe Earth, ground level ozone (�O3�) isharmful to health. Ozone is not directlyemitted, but is formed by a complex setof reactions involving nitrogen oxides andhydrocarbons (described below) in thepresence of sunlight. In natural, unpollutedconditions, a cyclic balance is reachedwhere sunlight breaks down nitrogen di-oxide to form ozone, which then reactswith nitric oxide to reform nitrogen diox-ide. At night, when there is no sunlight todrive the first part of the cycle, ozone isdestroyed but not replaced.
In polluted conditions where the air con-tains hydrocarbons from fuel combustion,the balance is upset. The hydrocarbonsalso react to form nitrogen dioxide, whichthen breaks down into more ozone. As aresult, both nitrogen dioxide and ozonelevels increase leading, in severe cases,to summertime �smog�.
As mentioned above, the majority of ni-trogen oxides emitted from a vehicle ex-haust are in the form of nitric oxide. As itis nitric oxide that destroys ozone, ozoneconcentrations are actually lower next tobusy roads. For the same reason, ozoneannual means are higher in rural locationsthan in cities.
Like nitrogen dioxide, high levels of ozonecan irritate and inflame the lungs. It canalso cause eye irritation, migraine andcoughing. It is also a strong oxidisingagent. This means that is can attack ma-terials such as rubber and pigments anddamage vegetation. The international costsof ozone pollution through damage tohealth, crops and materials are huge.
Once formed, ozone can remain in the at-mosphere for many days and is oftentransported over long distances. It is forthis reason that a reduction in ozone lev-

els can only be achieved through Euro-pean-wide action. Studies have shown thatEuropean ozone levels have increased rap-idly since 1940. Monitoring data from ru-ral sites in the UK suggest that there wasa small annual increase during the 1990s.

Particulate Matter
Particulate matter in the atmosphere canbe from a whole range of sources, bothnatural, such as sand or sea spray, andman made, such as construction dust orsoot. The amount of particulate matter(measured as �black smoke�) in the air inurban areas has decreased rapidly over thelast 30 years. This is due to a decrease incoal burning, heavy industry and improvedindustrial pollution control measures; weno longer experience the infamous Lon-don Smogs of the 1950s.
Attention is now focused on finer particlesknown as PM10. These fine particles canbe breathed more deeply into the lungsand are more likely to have a toxic effectthan larger particles.
Measurements of PM10 have only beencarried out in this country for the last fewyears � too short a period to be able toidentify any significant trends. Again, it islikely that improvements brought about bya decrease in coal burning and improvedtechnology are at least partly offset by in-creased numbers of vehicles on the road.The increased market share of diesel ve-hicles, which typically emit more PM10 par-ticles than petrol vehicles, exaggeratesthis.
The smaller a particle, the longer it canremain suspended in the atmosphere. Veryfine particles, made up of carbon fromcombustion and chemical compounds (sul-phates and nitrates) can remain in the at-mosphere for weeks. These particles candrift for many miles causing pollution prob-lems across many countries. Episodes
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caused by this long-range transport ofparticulate pollution are explained below.
As particulate matter is composed of sucha large range of chemicals and materialsfrom a variety of sources, the control ofpollution levels is very difficult. As withozone, local improvements will have onlylimited effect without international action.
The mass of sizes, shapes and chemicalproperties of particulate matter makes itvery difficult to assess its health effects.Expert opinion is that there is no thresh-old concentration below which particulateshave no effect on health. The aim musttherefore be to reduce concentrations toa level at which minimal effects on healthcan be identified.

Sulphur Dioxide (SO2)
Sulphur dioxide (SO2) is produced when amaterial, or fuel, containing sulphur isburned. Globally, much of the sulphur di-oxide in the atmosphere comes from natu-ral sources, but in the UK the major con-tributors are power stations (65% of thetotal emissions). Sulphur dioxide levels inthis country have dropped considerablyover recent years due to cleaner powerstations and a decreased use of coal.
The highest levels of sulphur dioxide arerecorded in areas where coal is used ex-tensively. There is little domestic use ofcoal in Hertfordshire or Bedfordshire andno coal-fired power stations. Consequently,sulphur dioxide pollution episodes in thesecounties are extremely infrequent. Theweather conditions that lead to an SO2episode are explained later in this chap-ter.
Short-term exposure to high levels of sul-phur dioxide may cause coughing, tight-ening of the chest and irritation of thelungs.

Hydrocarbons (Including Benzene)
The term �hydrocarbons� is often usedwhen discussing traffic pollution. This re-fers to a group of chemicals of which vola-tile organic compounds (VOCs) are a sub-group.
Volatile Organic Compounds (VOCs) com-prise of a range of chemical compoundsall of which contribute, to varying degrees,to the formation of ground level ozone. Inaddition, certain VOCs are known to causecancer. Current attention is focused on 1,3butadiene, primarily from vehicle exhausts,and benzene. Benzene in the atmosphereeither comes from the combustion orevaporation of petrol. Levels are thereforehighest close to busy roads or in the vicin-ity of petrol filling stations.
Long-term exposure to high levels of ben-zene and 1,3 butadiene has been linkedto leukaemia and cancer. Health expertshave concluded that the health risks fromthese pollutants become progressivelysmaller as cumulative exposure is reduced.Health standards are therefore set basedon annual mean levels.
As only very small concentrations of hy-drocarbons are typically found in the at-mosphere, the monitoring process is verycomplicated and expensive. As monitor-ing has only been carried out for the lastfew years, it is impossible to identify anyupward or downward trend in levels. An-nual results suggest the annual mean lev-els are well below European health stand-ards.

Lead
The main source of lead in the atmospherehas historically been from combustion ofpetrol. Since the phasing out of leadedpetrol across Europe, lead levels havefallen sharply and lead monitoring is nolonger considered necessary in Herts andBeds.
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WHO IS MOST AT RISK FROM AIR POLLUTION?

For most people, pollution levels in the UKare unlikely to cause any serious healtheffect; during particularly severe pollutionepisodes, eye irritation or coughing maybe triggered. Certain sensitive individualswho are more susceptible to respiratorypollution may feel the effects more acutely,or at lower levels. These individuals includethose who suffer from heart and lung dis-ease, including asthma and bronchitis, es-pecially young children and the elderly.

Pollution bulletins produced by the Hertsand Beds Air Pollution Monitoring Networkare based on the Government�s Air Pollu-tion Banding system. These bands havebeen set using the latest research on themedical effects of air pollution on healthand are intended to make air quality in-formation more meaningful. Table 6.1shows the four bands and their impact onthe health of people who are sensitive toair pollution.

3ROOXWLRQ�%DQG +HDOWK�,PSDFW
/RZ (IIHFWV�DUH�XQOLNHO\�WR�EH�QRWLFHG��HYHQ�E\�SHRSOH�ZKR�NQRZ�WKH\DUH�VHQVLWLYH�WR�DLU�SROOXWDQWV
0RGHUDWH 0LOG�HIIHFWV�DUH�XQOLNHO\�WR�UHTXLUH�DFWLRQ��EXW�PD\�EH�QRWLFHG�E\VHQVLWLYH�SHRSOH
+LJK 6HQVLWLYH�SHRSOH�PD\�QRWLFH�VLJQLILFDQW�HIIHFWV��DQG�PD\�KDYH�WRWDNH�DFWLRQ�WR�UHGXFH�RU�DYRLG�WKHP��IRU�H[DPSOH��E\�UHGXFLQJ�WLPHVSHQW�RXWGRRUV���$VWKPDWLFV�ZLOO�ILQG�WKDW�WKHLU�µUHOLHYHU¶�LQKDOHU�LVOLNHO\�WR�UHYHUVH�WKH�HIIHFWV�RI�SROOXWLRQ�RQ�WKHLU�OXQJV
9HU\�+LJK 7KH�HIIHFWV�RQ�VHQVLWLYH�SHRSOH��GHVFULEHG�IRU�µKLJK¶�OHYHOV�RISROOXWLRQ��PD\�ZRUVHQ

Table 5.1 The Health Impact of Air Pollution Bands

Key points:
Ö Pollution levels in the UK are unlikely to cause any serious healtheffects in most people.
Ö Young children, the elderly and those who suffer from respiratoryproblems such as lung disease, asthma or bronchitis may be moresensitive to air pollution.
Ö The Government�s Air Quality Bands describe the health impact ofvarying levels of pollution on these sensitive individuals.
Ö Health advice is available from the DETR�s Air Pollution InformationService.
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Actual effects will, of course, vary fromperson to person, and individuals will learnfrom experience how they are affected bypollution.

The Government has issued the followingguidelines to sensitive individuals. Theseguidelines are taken from the Departmentof Environment, Transport and the RegionsAir Pollution Information Service:

HEALTH ADVICE FOR PEOPLE WITH LUNG DISORDERS ANDOTHERS SENSITIVE TO AIR POLLUTION
If you have asthma or another lung disease, your symptoms are unlikely tochange when air pollution levels are �low� or �moderate�. This applies whateverthe time of year.
However, your symptoms may get worse when air pollution reaches the �high� or�very high� bands, especially if you are elderly. If this happens and you sufferfrom asthma, you may need to change your treatment in the usual way. If thisdoesn�t help, consult your doctor.
Asthma
There is little evidence that air pollution itself causes asthma. However, if youalready have asthma, you may find that air pollution triggers an attack, althoughinfections and allergens are more likely to do so.
Smoking
Smoking is likely to have a much more serious effect on your health than airpollution. Giving up smoking will cut down your risk of lung and heart diseaseconsiderably. It will also make you less vulnerable to the short-term effects of airpollution.
In winter
If traffic fumes make breathing harder, avoid busy streets as much as you can. Ifyou are elderly, stay indoors as much as possible and keep warm
In summer
If you find it harder to breathe on hot sunny days, avoid energetic outdooractivities, especially in the afternoons when pollution levels tend to be higher.
If your child has asthma, they should be able to take part in games as normal,but they may need to use their reliever inhaler more before they start. They donot need to stay away from school.

source: DETR Information Service
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HOW BAD/GOOD IS AIR QUALITY IN HERTS AND BEDS?
Key Points:
Ö Benchmarks have been set for each of the major pollutants, againstwhich pollution levels can be compared.
Ö �Air Quality Standards� have been agreed by a panel of health expertsfor each of the major pollutants. Levels of pollution below thesestandards are considered acceptable in the light of what is knownabout each pollutant�s effects on health and the environment.
Ö �Air Quality Bands� classify pollution levels into bands. These areintended as a tool to help the public assess the possible health impactsof pollution above certain thresholds.
Ö �Air Quality Objectives� represent the Government�s targets forimproving air quality in the medium term (approximately the nextfive years).
Ö Local authorities must assess pollution levels in their district and drawup action plans if these objectives are unlikely to be met.
Ö Results of monitoring from throughout Hertfordshire and Bedfordshireshow that pollution levels during 2000 were largely classified as �low�according to the Air Quality Banding system. No periods of �high� or�very high� air pollution were recorded.
Ö There were a total of eight  days during which �moderate� particulatepollution levels were recorded across the network, plus thirty eightdays during which �moderate� particulate pollution levels wererecorded.
Ö Winter episodes occur during periods of cold calm weather whenpollution emissions are trapped close to their sources and cannotdisperse.
Ö Summer episodes are characterised by high ozone levels and occurduring warm sunny weather in the summer months. This type ofepisode was responsible for most of the exceedence days recorded in2000.
Ö Particulate pollution episodes occur when easterly winds bring highlevels of particulate matter from industrial areas of central Europe.

Before we can assess how bad air pollu-tion is, we have to have some benchmarksagainst which levels can be compared. TheGovernment set up a panel of health ex-perts to decide on these benchmarks, orstandards.

Air Quality Standards
Air Quality Standards have been decidedfor each of the eight major pollutants. Eachone is set at a concentration, measuredover a given time period, below which pol-
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lution levels are considered acceptable inthe light of what is known about its ef-fects on health and the environment.
An �exceedence� of a standard is a periodof time where the concentration is higherthan that set down. Any day when suchan exceedence occurs, is described as an�exceedence day�. An example is givenbelow:
The Standard for nitrogen dioxide is150ppb measured as a one hour mean.An analyser records hourly mean concen-trations above 150ppb between 10:00pmon the 1st December and 04:00am on the2nd December. Therefore, the Air QualityStandard for nitrogen dioxide was ex-ceeded six times on two exceedence days.

Air Quality Bands
As mentioned above, air pollution levelshave been classified into bands. Thesebands help the public to assess the possi-ble health impacts of pollution above cer-

tain thresholds (Table 5.1).
The first of these thresholds, the �Stand-ard Threshold� is based on the Air QualityStandard for each pollutant. Furtherthresholds are the �Information� and �Alert�levels that are in line with EC Directiveson Air Quality. The bands and thresholdswhich separate them, are shown in Table6.2.
Any concentration below the Standardthreshold is described as �Low air pollu-tion�. A level between the Standard andInformation thresholds would be describedas �Moderate�, between the Informationand Alert thresholds is �High�, and abovethe Alert threshold is �Very High�.
 The time taken for exposure to a pollut-ant to cause adverse health effects variesfrom pollutant to pollutant. The times overwhich concentrations are averaged variesto reflect this.

'HVFULSWLRQ��� /RZ 6 0RGHUDWH , +LJK $ 9HU\�+LJK
6XOSKXU�'LR[LGH�SSE�����PLQXWHDYHUDJHV� � ��� ��������� ��������� ! ����

2]RQH��SSE� � �����KUUXQQLQJDYHUDJH�
��������KRXUO\DYHUDJH�

���������KRXUO\DYHUDJH�
! �����KRXUO\DYHUDJH�

&DUERQ�0RQR[LGH�SSP����KRXUUXQQLQJ�DYHUDJH� � �� ������� ������� ! ���
1LWURJHQ�'LR[LGH�SSE��KRXUO\DYHUDJH� � ��� ��������� ��������� ! ����
30���3DUWLFOHV�XJP�������KRXUUXQQLQJ�DYHUDJH� ���� ������� ������� ! ����

6� �6WDQGDUG�7KUHVKROG���,� �,QIRUPDWLRQ�7KUHVKROG���$� �$OHUW�7KUHVKROG

Table 5.2 The Air Quality Bands
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Air Quality Objectives
Air quality regulations in this country aregrouped together in the Government�s AirQuality Strategy. This Strategy describesthe Government�s plans to improve andprotect ambient air quality in the UK inthe medium term. Its proposals aim toprotect people�s health and environmentwithout imposing unacceptable economicor social costs.

Air Quality Objectives have been estab-lished by the Strategy for eight main pol-lutants. Emphasis has been placed on lo-cal authorities to assess pollution levels intheir districts, and then work towardsachieving these objectives by the speci-fied dates.
The Government expects these objectivesto be met by a combination of nationalmeasures, regulation of industrial proc-esses and action at local level.

Benzene - 5ppb measured as running annual mean (31/12/2003)
1,3-Butadiene - 1ppb measured as running annual mean (31/12/2003)
*Nitrogen Dioxide (i) - 105ppb not to be exceeded more than 18 times ayear measured as 1 hour mean (31/12/2005)
*Nitrogen Dioxide (ii) - 21ppb measured as annual mean (31/12/2005)
PM10 Particles (i)- 50 mm-3 not to be exceeded more than 35 times a yearmeasured as 24 hour mean (31/12/2004)
PM10 Particles (ii) - 40 mm-3 measured as annual mean (31/12/2004)
Sulphur Dioxide (i) - 132ppb not to be exceeded more than 24 times a yearmeasured as 1 hour mean (31/12/2004)
Sulphur Dioxide (ii) - 47ppb not to be exceeded more than 3 times A yearmeasured as 24 hour mean (31/12/2004)
Sulphur Dioxide (iii) - 100ppb not to be exceeded more than 35 times a yearmeasured as 15 minute mean (31/12/2005)
Carbon Monoxide - 10ppm measured as running 8 hour mean (31/12/2003)
**Ozone - 50ppb not to be exceeded more than 10 times a year measured asthe daily max of running 8 hour mean (31/12/2005)
* Objectives are provisional.
**Objective is outside of Local Air Quality Management regulation.

Table 5.3 The Air Quality Objectives
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Projections based on current data andmodelling studies suggest that some of theobjectives can be achieved through meas-ures that are already in place, such astighter control of vehicle emissions andregulation of industry. Other objectives willbe more challenging and will require localauthorities to take local action to reducepollution in specific areas.
The objective for ozone is provisional, andnot included in regulations. This is becausepollutants produced outside of the UKheavily influence ozone levels. Reductionin ozone pollution will require combinedinternational action.
The Air Quality Objectives and their tar-get dates are shown in Table 6.3. Theseobjectives are similar to the Air QualityStandards. The differences arise partlybecause the UK must comply with Euro-pean Directives on air quality. Require-ments placed on the UK by European Lawmust be integrated into UK Law. In somecases, UK-based standards have been re-placed by European standards. In settingthese Objectives the Government has con-sidered cost and practicability. Where itwould be �impractical� or excessively costlyto reduce levels to below the Standard atall times, a number of �allowed� exceed-ences are given. For example, the 100ppbsulphur dioxide Standard may be exceededup to 35 times per year.
The Air Quality Objectives were reviewedin 1999 and will continue to be reviewedat regular intervals in the future.

Air Quality in 2000
We now have a range of benchmarksagainst which we can assess air pollutionin Hertfordshire and Bedfordshire.
The tables in Appendix 1 compare resultsfrom each of the continuous monitoringsites in the network to the Air Quality

Bands and Objectives.
The tables show that air pollution levelsacross the two counties during 2000 werewithin the Air Quality Standards, i.e., clas-sified �low air pollution�, for the majority ofthe year. The main problems obviously liewith ozone and particulate pollution.
These statistics are analysed in more de-tail in Chapter 2.
There were a total of eight days of �mod-erate� PM10 particulate pollution and thirtyeight days of �moderate� ozone pollutionacross the network. In 1999 there wereten days of �moderate� particulate pollu-tion, seventy six days of �moderate� ozonepollution and a further six days of �high�ozone pollution.
Periods of poor air quality are called �epi-sodes� and are caused by specific weatherconditions. Many pollution episodes can beloosely classified into winter, summer,particulate and plume grounding episodes.Plume grounding episodes occur whenwinds blow emissions from industrial chim-neys down to ground level. With an ab-sence of heavy industry, plume groundingis very rare in Hertfordshire and Bedford-shire, this class will not be described indetail.

Winter Episodes
During cold calm periods of weather in thewinter months, pollution emissions aretrapped close to their sources and cannotdisperse. This leads to a build up of pollu-tion, often over several days. Weather suchas this led to the �pea-souper� fogs of the1950�s and 1960�s, when sulphuroussmoke from domestic coal burning wastrapped over London.
Road traffic has replaced domestic fires asthe biggest source of air pollution in mostUK cities, and high concentrations of ni-
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trogen dioxide, particulates and hydrocar-bons are observed during winter episodes.
One such episode occurred in Hertfordshireand Bedfordshire during 1999. On the 20thDecember, cold still weather caused a buildup of pollution, which peaked with theevening rush hour, around 6:00pm. Thislead to elevated nitrogen dioxide and �mod-erate� particulate pollution being recordedat Luton Background site. Winds pickedup in the early hours of the morning anddispersed the pollution.

Summer Episodes
During the summer, an entirely differenttype of episode occurs during hot andsunny weather, characterised by high lev-els of ozone pollution. This type of epi-sode is common between May and Sep-tember and is responsibe for almost all ofthe exceedence days recorded in an aver-age year.
As previously explained, ozone is producedin a reaction involving nitrous oxides, hy-drocarbons and sunlight. This pollution canbe transported long distances, reacting inthe atmosphere as it travels.
The most severe episodes occur whenpollution combines with that transportedfrom industrial areas of Europe by east-erly winds.

Long Range Transport of PM10 Par-ticulates
Many of the PM10 exceedence days re-corded in an average year can be linkedto easterly winds transporting fineparticulate pollution across the UK fromindustrial areas of Europe. This importedpollution causes elevated background lev-els which, when augmented by local pol-lution, can cause episodes throughout thenetwork.

In addition to these kinds of episode, ex-ceedences can be caused by localsources of pollution such as bonfires, traf-fic idling directly under a monitoring inletfor extended periods, road or buildingworks producing large amounts of dust,or even the harvesting of crops. The causeof these isolated episodes can often betracked down and suitable action taken.
In 2000, most of the particulate episodesrecorded could be linked to bonfire nightcelebrations and Saharan dust blown upthe Atlantic and dumped onto the UK.
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WHY MONITOR AIR POLLUTION?
Key Points:
Ö Air pollution monitoring can help us understand how pollutants behaveand their relationship with the weather.
Ö Monitoring data can be used to validate pollution modelling, used totest �what if� scenarios.
Ö National and European law requires the monitoring of pollution levels.Results can be used to make informed policy decisions.
Ö Members of the public benefit from easily available, accurate and upto date information on the quality of the air they breathe.

The purchase and operation of accurateand comprehensive air quality monitoringequipment is costly, so why spend thismoney on monitoring rather than improv-ing air quality?
Once emitted from exhausts or chimneys,the behaviour of air pollution is dictatedby the weather. As the weather in thiscountry is extremely variable, the behav-iour of pollution is extremely variable. Thesituation is complicated further by atmos-pheric chemistry; pollutants react withother gases in the atmosphere and depositonto surfaces such as roads and buildings.At present, our scientific understanding ofair pollution is not sufficient to be able toaccurately predict air quality at all timesthroughout the country. This is wheremonitoring can be used to fill the gap inunderstanding.
Monitoring provides raw measurements ofair pollutant concentrations, which canthen be analysed and interpreted. This in-formation can then be applied in manyways.
Analysis of monitoring data allows us toassess how bad air pollution is from dayto day, which areas are worse than othersand whether levels are rising or falling. Wecan see how pollutants interact with each

other and how they relate to traffic levelsor industrial activity. By analysing the re-lationship between meteorology and airquality, we can predict which weather con-ditions will give rise to pollution episodes.
Another important use is in the validationof computer models. Models are used totest �what if� scenarios. For example, �howmuch will air quality improve if traffic num-bers reduce by 20%?� or �what effect willbuilding a power station near a certaintown have?�. The accuracy of these mod-els can only be tested by comparison withactual monitoring data.
All of this information can then be used bythe Government to make informed policydecisions. Environmental policy is con-stantly being updated in the light of scien-tific research.
Increased awareness in air quality issueshas lead to the demand for more thoroughand accessible information. Members ofthe public worried about pollution or withhealth problems worsened by pollution canbenefit from such information. Up-to-dateinformation taken from monitoring sitesacross the country can be broadcast to thepublic via television, teletext, dedicatedhelp lines, or the Internet.
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Many laws now require government andlocal authorities to ensure that air pollu-tion does not exceed certain legal limits.EC law sets standards (known as Direc-tives) for some pollutants and requires na-tional governments to monitor air qualityto show that the standards are not ex-ceeded. The Government�s National AirQuality Strategy makes it the responsibil-ity of local authorities to use monitoringinformation to assess air quality in orderto show that Air Quality Standards will notbe exceeded in their area by certain dead-lines.
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HOW IS AIR POLLUTION MONITORED?
Key Points:
Ö There are two distinct types of air pollution monitoring in use in thetwo counties - automatic and non-automatic.
Ö Non-automatic monitoring methods are generally cheaper and easierto operate but do not give as much accuracy or resolution as automaticmethods.
Ö The most common type of monitoring is by diffusion tube (non-automatic). There are over 200 diffusion tube sites in operation acrossHertfordshire and Bedfordshire.
Ö Diffusion tubes typically provide a fortnightly or monthly meanconcentration of nitrogen dioxide or benzene.
Ö Continuous (automatic) analysers produce high-resolutionmeasurements for each of the major pollutants.
Ö Analysers are maintained to strict QA/QC procedures to ensure reliableresults, but purchase and operation is expensive.
Ö There are currently 34 continuous analysers in use in the two counties.
Ö Data is stored within the analyser and may be download by modemand disseminated to the public in many different ways.

There are two distinct types of air pollu-tion monitoring in use in the two counties- automatic and non-automatic. Non-au-tomatic methods are generally cheaperand easier to install and maintain but donot give as much accuracy or resolutionas automatic methods.

Passive Sampling (non-automatic)
The most commonly used passive sam-pler is the diffusion tube. These provide asimple and inexpensive method of screen-ing air quality in an area, to give a generalindication of average pollution concentra-tions over a period of weeks or months.The sampler consists of a small plastic tubeopen at one end and an absorbent packed

at the other. The absorbent used dependson the pollutant gas to be monitored; ni-trogen dioxide being the most common,then benzene, sulphur dioxide and ozone.Tubes are usually exposed for two to fourweeks then sent to a laboratory for analy-sis.
The low cost per tube permits sampling ata number of points in the area of interest;this is useful in highlighting �hotspots� ofhigh concentrations where more detailedstudies may be needed. Recent compari-sons of nitrogen dioxide diffusion tubemeasurements with simultaneous meas-urements from a co-located automatic ni-trogen dioxide analyser found that the dif-fusion tubes tended to overestimate am-bient nitrogen dioxide by approximately



5.17

CH
AP

TE
R 5

10%. Other comparative studies havecited  analysis laboratory, tube location,tube quality and meteorology as variableseach affecting the accuracy of this method.The Network�s comparative study de-scribed in Chapter 5 suggests that manyof the laboratories in use in Hertfordshireand Bedfordshire underestimate ambientlevels to some degree. Results from someof the laboratories were more consistentthat others.
There is an extensive network of over200 nitrogen dioxide diffusion tubes dis-tributed throughout Hertfordshire andBedfordshire. These are positioned byeach district at locations they feel pollu-tion levels require further investigation. Inrecent years some districts have also usedsulphur dioxide and benzene diffusiontubes. Results are presented in Chapter3.

Active Samplers (non- orsemi-automatic)
Active sampler methods collect pollutantsamples either by physical or chemicalmeans for subsequent analysis in a labo-ratory. Typically, a known volume of air ispumped through a collector such as a fil-ter or chemical solution for a known pe-riod of time, which is then removed foranalysis. Samples can be taken each day,thereby providing measurements forshorter periods of time, but at a relativelylow capitol cost compared with automaticmonitoring methods. They do, however,require high labour costs. Sulphur diox-ide/smoke bubblers have been used acrossthe county for many years.

Continuous Analysers (automatic)
These produce high-resolution measure-ments for pollutants such as ozone, ox-ides of nitrogen, sulphur dioxide, carbonmonoxide and PM10 particulates. Hydro-

carbons can also be automatically meas-ured, but the costs are extremely highand no monitoring exists in Hertfordshireor Bedfordshire.
This is the most expensive method of airquality monitoring routinely employed. Inorder to ensure that the data producedare accurate and reliable, strict mainte-nance, operational and quality assurance/control procedures are often required.These are usually followed to an agreedprotocol to allow comparability betweenmonitoring sites.
The sample is analysed on-line and inreal-time. Data is stored within the ana-lyser, or a separate logger and may bedownloaded remotely by modem. It is thehigh resolution of such methods that al-lows pollution episodes to be analysed indetail and related to traffic flows, meteor-ology and other variables. By downloadingdata from automatic analysers each hourinformation can be relayed to the publicwhile it is still relevant. Data from auto-matic analysers forms the hourly, daily,weekly and monthly reports provided tolocal authorities and on the Internet.
The number of continuous analysers in usein Hertfordshire and Bedfordshire hasgrown rapidly in recent years and currentlystands at 34. More are expected to comeon line in the coming years.
Chapter 1 describes the continuous moni-toring network in more detail.
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AIR POLLUTION � WHAT�S BEING DONE AND WHAT CAN I DO?
Key Points:
Ö The wide range of emission sources means that action to combat airpollution must be at a local, national and international level.
Ö A number of measures are in place, or planned, as a result of Nationaland International law. These are expected to have significant effecton pollution levels.
Ö Local Authorities are now required to review and assess air qualityin their area. This may lead to the declaration air quality managementareas.
Ö Local authorities have been given a wide range of powers to executeair quality management plans and achieve improvements in airquality.
Ö Individuals can have a direct impact on air pollution. A range ofmeasures at home, at work and travelling can not only reduceemissions but also save money.

There is no single source of air pollutionand action to reduce emissions has to betaken at international, national and locallevels. Choices made by each of us in oureveryday life can, and do, affect emissionsand there is scope for us all to make acontribution to improvement schemes.

National and International Action
It is clear that no single source of pollu-tion can be identified. Different sources willbe more important in different locationsand pollutants have the capacity to travelover large distances between towns andeven between countries. Actions to reduceemissions must reflect this. European andNational Objectives have been set to com-bat the problem of air pollution.
The measures proposed, or currently inplace include constraints on factory emis-sions, new car specifications and fuel qual-ity and many other measures.

Nationally, controls are affected on indus-try by both local authorities and the Envi-ronment Agency under the Environmen-tal Protection Act 1990. This enacts theprinciple of Integrated Pollution Control(IPC) where all pollutants from an indus-trial source are considered together andthe requirement to control emissions us-ing the best available technology not en-tailing excessive cost (BATNEEC). Thisprocess is currently under review.
Local Authorities are now required to re-view and assess air quality in their area. Ifnational and international measures arenot thought to be sufficient to meet theGovernment�s Air Quality Strategy Objec-tive, the local authority must declare anair quality management area and devisean air quality action plan following localconsultation. Local authorities have beengiven a wide range of powers to executethis plan and achieve improvements in airquality. Further details of can be found inthe Government�s Air Quality Strategy.
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Individual Action
It is clear from consideration of thesources of pollution that decisions that wetake about the way we use energy andother products have direct impact on airpollution. Since energy costs money re-ducing pollution can save you money.
There is considerable opportunity for allof us to take simple measures to reduceair pollution. A number of measures arediscussed below:
Transport
¨ Avoid using your car for short jour-neys. Around a fifth of trips made bycar in London are less than 1 km. Thiswill be true of many urban areas.These trips may be easily and some-times more quickly undertaken byother means, such as walking or cy-cling.
¨ On short journeys both engines andcatalysts do not reach optimum op-erating temperatures. If you have tomake short journeys by car try tocombine them.
¨ Ensure that your car is properly tunedand maintained and that tyres arecorrectly inflated.
¨ Remember that vehicle idling pro-duces pollution to. If safe to do so,switch off your engine if you expectto be stationary for around a minuteor longer. Avoid idling to warm yourengine more than you have to andminimise use of the choke.
¨ Think about the way that you drive.Rapid acceleration and decelerationare bad for fuel consumption andtherefore for pollution. Avoid drivingtoo fast; fuel consumption rapidlyincreases above 55mph.

¨ Filling your car with petrol or dieselcauses emissions of hydrocarbons.Try to avoid this during summertimepollution incidents and avoid parkingyour vehicle in the sun.
¨ Think about public transport alterna-tives. When comparing the cost oftransport consider the full cost of mo-toring rather than just the marginalcost of fuel. The AA and RAC calcu-late the cost of motoring to be around35p per mile.
At Home
¨ Try to use energy efficiently. Considerturning down your heating thermo-stat, investing in home insulation andbuying low energy light bulbs. Thesemeasures can save money in the longterm. Even closing curtains at nightcan help.
¨ Avoid having bonfires particularlywhen pollution levels are high and donot burn domestic waste such as rub-ber and plastics.
¨ Think about the use of petrol drivenlawn mowers and other garden ap-pliances. These are often badly main-tained and very polluting.
¨ When decorating try to use waterbased or low solvent paints glues andvarnishes. Put off decorating duringhigh levels of air pollution.
At Work
¨ As an employee think about energyuse as you would do at home.
¨ As an employer consider investing inenergy efficiency. Free advice is avail-able to allow you to benefit from oth-ers best practice contact the EnergyEfficiency Enquires Bureau on(01235) 436747.
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¨ Consider car sharing. Opportunity toset up car sharing schemes formallyor informally exists, particularly forwork journeys.
¨ Try to make business trips by publictransport. It is often possible to spendthe time travelling productively.
¨ As an employer consider encourag-ing Green Commuting Schemes suchas season ticket loans, provision forthe safe storage of cycles and showerfacilities.


