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Summary

The City of London Corporation monitors air qualitlyoughout the year at thirteen separate locatibhe
City has a statutory duty to monitor air qualitydasompare the levels of pollution to health bagaddards
that have been prescribed in regulations. Thisrtgpesents the data that was collected in 2008 amgbares
it to previous years in order to assess long teznus.

In February 2008, the first phase of the London LEmvission Zone was introduced. All Lorries over 12
tonnes in London are required to meet a standadiaf 111 for particulate matter. From July 200&tandard

of Euro Il for particulate matter for Lorries beden 3.5 and 12 tonnes, and buses and coaches toveres,
was introduced. It is too early to assess the ttat this action has had on particulate levethénCity.

Being situated at the heart of London, the Cityeeignces some of the worst air quality in the Qguiiihe whole
of the City was declared an Air Quality Managenfsmta in 2001 as a result of the ongoing problentis fivie
particles (PMo) and nitrogen dioxide. Concentrations of these pwfiutants are affected by the weather. The
unsettled weather patterns that existed in the ruboth 2007 and 2008, with higher than averagdathigave
rise to lower levels of pollution than would be egfed. However, nitrogen dioxide levels were iifjh,
exceeding the air quality objective at almost @lations. Concentrations of fine particles wereloeest they
have been since monitoring began in 1999, butragato exceed the 24-hour objective at busy roadistations.

The main findings for 2008 are summarised below:

* The annual average government air quality objedtiv@itrogen dioxide was exceeded at all five @ th
City’s continuous monitoring sites. Both backgrowardl roadside concentrations were higher than for
2007. The hourly average government objective wesegled by a large margin at the roadside locations
of Beech Street and Walbrook Wharf. Nitrogen diexicas also monitored using diffusion tubes. These
are less accurate than continuous analysers. Fdhbe dive sites had concentrations that exceelded t
annual average air quality objective. For the filsé since 2002, concentrations of nitrogen diexatithe
Barbican were just below the air quality objective.

» Particulate matter was monitored at Beech StrggbetJThames Street and Sir John Cass School. All
three sites complied with the annual average abgedHowever, the 24-hour average BMir quality
objective was exceeded at Upper Thames Street.

* The running 8-hour average ozone standard was deatgast 9 times during 2008, with an annual
average concentration of 32.9 pg.m

» Concentrations of carbon monoxide and sulphur dewiere low throughout the year, and complied with
government air quality objectives. Carbon monoxioigcentrations were slightly higher than in 200¥% T
overall trend however, is a continuous decline.il&ry, since monitoring began in 1968, sulphurxdie
concentrations have been decreasing year on yeapatinue to be very low.

* Benzene was monitored at Mansion House and Upend$ Street. Concentrations of the hydrocarbon
continue to be well below the government air qualidjectives and the overall trend is a continuous
decline.
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1. Introduction

1.1  Air Quality in the City

The City of London experiences some of the wonrstgaality in the UK. This is primarily due to the
density of development and its geographical locatiBoad traffic is the main source of pollution,
supplemented by commercial and domestic heatinjutRots generated by traffic largely consist of
hydrocarbons, nitrogen oxides, particulates andbararmonoxide. There are no industrial sources of
pollution in the City. Being located at the heaftLondon, the City is heavily influenced by polioni
generated in neighbouring authorities and acrossglton as a whole. The South-East of England is also
affected by pollutants, particularly fine particlegich originate in continental Europe.

1.2  Air Quality Management

In 1997 the Government published a National Air ipu&trategy for the UK. The aim of the strateggisnto
create a more strategic and integrated approaain ¢iality management. The Strategy was updat@d®7
and can be found on the following web sit@w.defra.gov.uk/environment/airquality/strategy

The 2007 Air Quality Strategy includes a new statdar PM, s (very fine particles considered most
hazardous to health). It is anticipated that ohjestfor this pollutant will be transposed intoulksgions some
time during 2009.

Under Part IV of the Environment Act 1995, locattarities are required to assess air quality, and t
identify areas where air quality is unlikely to rhedbjectives prescribed in the Air Quality (England
Regulations 2000. Objectives have been set fornspedlutants: carbon monoxide (CO), benzene, 1, 3-
butadiene, nitrogen dioxide (N¥) lead, sulphur dioxide (S and PM, (fine particles<10 pm in
diameter). The objectives are outlined in Apperidixf the objectives are not achieved, local arities
must declare Air Quality Management Areas and ptedaction plans indicating the action they propose
to take in pursuit of better air quality

The City ‘Stage 1 and 2 Air Quality Review and Asssaent’ was published in September 1998. The review
identified three pollutants with potential to resul an exceedence of the air quality objectivespgen
dioxide, fine particles and sulphur dioxide. Fartlvork for Stage 3 of the Review and Assessmetgss
concluded that just nitrogen dioxide and fine gt were likely to exceed the objectives. Consettyjehe
whole of the City was declared an Air Quality Maeampnt Area in January 2001 for these two pollutants
The need for an Air Quality Management Area wasfiooed in the Stage 4 Review and Assessment
published in June 2002. The City subsequently plabti an Air Quality Action Plan in 2003 with a viéov
improving air quality in the City. All documents rcabe viewed on the City web site:
www.cityoflondon.gov.uk/Corporation/LGNL _Services/Environment_and planning/Pollution/air+gqua

lity.htm .

The Mayor of London has also produced an Air Quédfitrategy with a view to improving air quality

across the whole of London. A copy of the strategan be found on the GLA web site at
www.london.gov.uk/mayor/environment/air _quality/index.jsp.  The Strategy is being updated and the
first draft is expected summer 2009.
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1.3 Health Effects of Air Pollution

Exposure to air pollution can have both acute ¢stesm) and chronic (long-term) impacts on human
health. Some people are more susceptible to tleetsfbf air pollution than others, particularly $kawith
pre-existing heart or lung disease, young childgred the elderly. The City operates a free pollutitert
service called airTEXT. The airTEXT service algoeople to pollution and gives health advice so that
they may take steps to reduce the likelihood ofiamacts. More information and registration detads

be viewed on the websiteww.airtext.info

Healthy people are unlikely to show symptoms, eaéerthe high pollution levels that are sometimes
experienced in London. The general health impa€tsnajor forms of air pollution are outlined in

Appendix 2
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2.  Air Quality Monitoring in the City
2.1 Background to Monitoring in the City

The City of London has been monitoring air quailitythe City since the late 1960’s. Monitoring ialty
focussed on sulphur dioxide and black smoke inaesp to the introduction of the Clean Air Acts. the
main source of pollution changed from industry aodl burning to road vehicles, the type of air gual
monitoring undertaken has altered to reflect this.

As the City is an Air Quality Management Area fatrogen dioxide and fine particles, air quality
monitoring in the City focuses on these pollutaftewever, other pollutants such as carbon monoxide,
sulphur dioxide and benzene are monitored to ensorginuing compliance with the respective
objectives. The monitoring requirements of the @ity regularly reviewed.

All monitoring is subject to quality assurance aqnality control procedures. Details of these proces

can be found in the Review and Assessment repodsrtaken as part of the air quality management
process. All documents are available on the Citiyarfdon web site.

2.2.  Air Quality Monitoring in 2008

Table 2.2.1 gives a summary of the monitoring twats undertaken in the City during 2008 using
continuous analysersAll data from the continuous analysers has beerfieitand data capture
information is provided for each site and eachyialit.

TABLE 2.2.1:AIR QUALITY MONITORING USING CONTINUOUS ANALYSERS

Monitoring Site Site Nitrogen | Fine Particles | Carbon Sulphur Ozone
Classification | Dioxide (PMyg) Monoxide | Dioxide
Beech Street Roadside (Im v/ v
from kerb)
Walbrook Wharf Roadside 2m v/ v
from kerb)
Senator House Urban v v v
background
Walbrook Rooftop Urban v
Background
Sir John Cass Schoo Urban v v
Background
Roadside (2m v
Upper Thames Stree from kerb)
Footnote
Kerbside A site sampling within 1 metre of the edd a busy road
Roadside A site sampling within 1 and 5 meterdefadge of a busy road

Urban Background An urban location distanced fromrses, therefore broadly representative of citywsdekground conditions
e.g. elevated locations, parks and residentiakarea

Urban Centre A non-kerbside site in an area reptatea of typical population exposure, e.g. pedastprecinct, shopping
centre
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Data from three of the monitoring sites in the Gi8enator House on Queen Victoria Street, Walbrook
Wharf Foyer and Sir John Cass School) form parthef London Air Quality Network (LAQN). The
LAQN was formed in 1993 to co-ordinate and imprawuepollution monitoring in London. The LAQN is
operated and managed by thevironmental Research Group (ERG) at King’'s Calegndon Data from

the particulate monitor in Upper Thames Street bglladded to the LAQN in 2009.

Nitrogen dioxide and benzene are monitored usirfiusion tubes. When compared to continuous
analysers, diffusion tubes are not a very accukalg of monitoring air quality, and can only be used
provide an estimate of annual average concentsatitrogen dioxide tubes are exposed for a mantt,
benzene for two weeks in each month. The tubesdliected and sent away to a laboratory for analysi

The nitrogen dioxide tubes are prepared using 56% /v in acetone and are analysed by the UKAS
accredited laboratory Gradko International Ltd vithidy ratify the data. The nitrogen dioxide diffosi
tube data for 2008 has also been adjusted fordéduyrbias using a factor of 0.93 (provided by Bure
Veritas).

The diffusion tube sites are presented in table22he number of nitrogen dioxide and benzenasiiéin
tubes was scaled down in April 2007. Diffusion ttes that are no longer active are indicated wigt)
symbol.

Table 2.2.2: Diffusion Tube Sites in the City

Location Nitrogen | Benzene, Tolueng Site
Dioxide and Xylene classification
London Bridge v'* v Roadside
St Andre\_/vs by the Wardrobe, v e Roadside
Queen Victoria Street
St Dunstans, Fleet Street v v'* Roadside
Amen Corner v'* Roadside
St Paul’'s Churchyard v'* v'* Urban centre
St Bartholomew’s Hospital v v'* Urban centre
Goswell Road v'* v'* Roadside
Silk Street v'* Roadside
Speed House, Barbican v Urban background
Pleach Walk, Barbican v'* v'* Urban background
Harrow Place v'* v'* Roadside
Finsbury Circus v'* Urban centre
Mansion House v'* v Kerbside
Mansell Street v Roadside
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Figure 2.2.1 shows the locations of the currentitpang in the City
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3. Air Quality Results

3.1 Seasonal Variation

There are general seasonal trends in air qualdéyee to weather conditions. The air quality in suen
and winter tends to be slightly worse than in autand spring. This is generally due to the follogvin
conditions:

e Summer: In summer, sunlight reacts with polluticoni vehicles, petrol and other industrial sources,
and fuel used for heating and cooling. The actibsumlight on these pollutants produces low-level
ozone and increased levels of nitrogen dioxidefar&dparticles.

 Winter: In winter, pollution from vehicles and fulgbm heating build up at ground level and can
become trapped when the air above the city is warnman the air at ground level. This action
effectively forms a lid that prevents the pollutinom dispersing and is known as a temperature
inversion. They are particularly prevalent on caiam days, often after a clear, cloudless nigkitam
early morning frost.

Figures 3.1.1 and 3.1.2 show the meteorologicaldgen the City during 2008. The readings wereriake
from a meteorological station located on the rdofMalbrook Wharf. The overall weather pattern 920
was relatively unsettled which led to a good dispkof pollutants. There was higher than averagdala
during the summer and this is likely to be why amteations of fine particles (PM10) were lower than
expected in 2008.

The average temperature in the City during 2008Ma&7deg C. The average wind speed was 1.12 i sec
and the average wind direction was from South-S&at$t, which is typical for the City.
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Figure 3.1.1: Daily Average Temperature and Wind Seed in the City during 2008
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Figure 3.1.2: Monthly Average Temperature and WindSpeed in the City during 2008
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3.2 Carbon Monoxide (CO)

Air Quality Measurement Date to be achieved by Objective Achieved in
Objective 2008
10 mg M (8.6 ppm) | Running 8-hour average 31.12.2003 Yes

Carbon Monoxide (CO) is a tasteless, colourlesguddss gas. In the City, CO is predominantly
produced by the incomplete combustion of fuel iadr@ehicles, so concentrations are greatest ctoser
major roads. Carbon Monoxide in the atmospherevienteally oxidised to carbon dioxide (@O
Concentrations of carbon monoxide are determinee@rhbission rates and dispersion, they are therefore
highest during winter months when atmospheric d&pe is weakest. This is evident in figure 3.2.1.

During 2008, CO was monitored using a continuousyaser at Walbrook Wharf, Upper Thames Street
This road has one of the highest traffic flow ratethe City. The air quality objective was not egded at
this monitoring site.

Since 1999, when monitoring began, the carbon mideoair quality objective has not been exceeded.
Table 3.2.1 shows that there has been an ovenathward trend in concentrations. Figure 3.2.1 shthes
concentration of carbon monoxide remains low thhaug the year. The 2008 annual average was 0.7 mg

m,

Table 3.2.1: Annual Average CO Concentrations and A Quality Objectiv e Exceedences 1999 -
2008

Annual Average CO | No. of Times Objective
Site Year Conc. Exceeded
(mg m®)
Beech Street 1999 1.6 0
2000 1.7 0
2001 1.7 0
2002 1.3 0
Walbrook Wharf 1999 2.6 0
2000 2.2 0
2001 2.1 0
2002 1.4 0
2003 1.0 0
2004* 0.7 0
2005** 0.5 0
2006 0.4 0
2007 0.4 0
2008 0.7 0

* Analyser only operational until mid-September
** Analyser moved from Walbrook Wharf to Upper ThasnStreet, operational from April 2005
< 66 % Data capture (analyser moved from Upper Tlabtieet to Walbrook Wharf — 2007 data starts

from May 2007).
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Figure 3.2.1: Daily Average CO Concentration, 2008.

CO Daily Average 2008

5.0
4.5 -
4.0
3.5
3.0 |
2.5 1
2.0

s b L f\v \ MM A\/L)A \}“JJ\UNVA\‘/V ILWAU/L/LMWJ\,V/L\;\M T

O O e e

Daily Average CO (mg/m 3)

1- 29- 26- 25-  22- 20- 17-  15- 12- 9- 7- 4- 2- 30-
Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Dec

Air Quality Annual Review 2008



3.3 Nitrogen Dioxide (NQ)

Air Quality Objective Measurement Date to be Objective achieved in 2008
achieved by
200 pg nT (105 ppb) not to be| 1-hour average 31.12.2005 Senator House — Yes
exceeded more than 18 times per Sir John Cass School — Yes
year Walbrook Rooftop — Yes

Beech Street - No
Walbrook Wharf — Yes

40 pg v (21 ppb) Annual average  31.12.200% Senator Holde —
Sir John Cass School — No
Walbrook Wharf — No
Walbrook Rooftop — No
Beech Street - No

Nitrogen dioxide (NQ) is largely a secondary pollutant formed by thé&ation of nitric oxide (NO). In
the City, the primary source of nitric oxide is dogehicles, although the relative contribution froeating
and cooling buildings in the City is increasingké.icarbon monoxide, concentrations tend to be gseat
during the winter months when dispersion is podisTs particularly true at background sites.

In the City, nitrogen dioxide is continuously manmid at two roadside/kerbside sites (Beech Steset,
Walbrook Wharf) and at three background locatiddsn@tor House, Sir John Cass School and Walbrook
Rooftop) (Figure 2.2.1). Nitrogen dioxide is als@mitored using diffusion tubes at a variety of site
across the City (Figure 2.2.1). The tubes are eeghder a month, providing an indication of annual
average background concentrations. The resulthisnréport have been adjusted according to how the
tubes compared with continuous analysers in 2088.r€sults have been multiplied by a factor of 003
accordance with advice on the following web sitew.uwe.ac.uk/agm/reviewith the factor supplied by
Bureau Veritas. Bureau Veritas run the London wdifeision tube network.

Figure 3.3.1 and Table 3.3.1 show long-term trandmnual average N(roncentrations at the different
monitoring sites. During 2008, the annual averdggquality objective of 40 pg was exceeded at all of
the continuously monitored sites and all but onthefdiffusion tube locations. This is typical tbe City.
Concentrations at four of the five continuous manitg sites were significantly higher than in 2007.
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Table 3.3.1: Annual Average NQ Concentrations (1999 — 2008) using continuous agakrs

Site Site Year Annual Average pg | No of hours >
Classification m 200 pg m®
Walbrook Roadside 2000 86 >200
Wharf 2001 118 >200
2002 107 297
2003 106 284
2004 101 149
2005 126 318
2006 139 *
2007 96 *
2008 126 810
Beech Street Roadside 1999 89 27
2000 88 111
2001 85 189
2002 86 135
2003 91 213
2004 84 244
2005 95 212
2006 97 420
2007 93 302
2008 85 106
Senator Urban 1999 58 0
House Background | 2000 60 0
2001 57 0
2002 51 0
2003 55 0
2004 49 0
2005 43 0
2006 48 0
2007 43 0
2008 49 0
Sir John Urban Centre| 2002 55 0
Cass School 2003 64 0
2004 47 0
2005 51 0
2006 56 *
2007 52 0
2008 55 0
Walbrook Urban
Roof Background | 2007 76 *
2008 93 13

* not applicable since < 90% data capture

Air Quality Annual Review 2008

14



Table 3.3.2: Data Capture for NQ (2008)

Walbrook Wharf 99
Beech Street 99
Senator House 93
Sir John Cass School 98
Walbrook Rooftop 90

Figure 3.3.1: Annual Average NQ Concentrations
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Figure 3.3.2 displays daily average Néancentrations at the five continuously monitcsgds. The
highest concentrations were seen in May 2008.

Figure 3.3.2: Daily Average NQ Concentrations during 2008
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Figure 3.3.3 displays the number of times the 2@ (1-hour average) N£air quality objective was
exceeded at each of the five continuously monitsregs over the year. Throughout the year, theotilvg
was not exceeded at Senator House or Sir JohnScas®l. However, the objective was exceeded many
times at Beech Street and Walbrook Wharf, with neaseedences occurring at Walbrook Wharf during
May. The hourly objective was almost exceeded @wWWalbrook Rooftop site, which is unusual as it
represents background conditions. The concentatiecorded at roof level, whilst lower than those
recorded at Walbrook Wharf at ground level, indedduiat even at this height pollutants have not been
adequately dispersed to reach a safe level. Dasgitenalyser been located on the roof, it is satedg
Upper Thames Street, which experiences very heaffictlevels, and therefore high concentrations of

both NOx and PN},
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Figure 3.3.3: Number of times the 1-hour NQ@air quality objective was exceeded, 2008
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Diffusion Tubes

Nitrogen dioxide is monitored using diffusion tulzs locations in the City. Annual average NO
concentrations in 2008 were generally above thquatity objective of 40ug 1) with the exception of
the Barbican, which was just below the objectivetiie first time since 2002.

Figure 3.3.6 displays a trend of annual average dd@centrations (corrected by bias factor) at ed¢heo
diffusion tube monitoring locations from 1993 to030 Before 2002, although N@oncentrations were
above the air quality objective of 40 pg*ntoncentrations of the gas remained relativelplstat each
site and showed a general decrease in concensatmmcentrations increased dramatically from 2002
a peak in 2005 and are now displaying a downwamatitr
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Figure 3.3.5: Annual Average NQ Concentrations using Diffusion Tubes, 2008

Annual Average NO2 Concentrations 2008 (original an  d bias corrected results)

100.0

90.0

B Original data
HE Bias Corrected data

Concentration (ug/m3)

St Bartholomew's Hospital ~ Queen Victoria Street Fleet Street Barbican (Speed House) Mansell Street

Figure 3.3.6: Annual Average NO2 Concentrations (188 - 2008) using diffusion tubes

Annual Average NO2 Concentration (1993-2008) Diffus  ion Tube Analysis (Bias adjusted Data)

140.0
—e— St Bartholomew 's
Hospital
—=— Queen Victoria Stree
120.0

Fleet Street

100.0 Barbican (Speed
House)

—*— Mansell Street

80.0

./\\‘/’__‘
60.0 ha \I—r\

—e— Amen Corner

—+— Petticoat Square

Gosw ell Road

\‘:/2></7 /\ —— Sk Street

NO2 Concentration (ug/m3)

40.0
L g
i i i i St Pauls Cathedral
Air Quality Objective
20.0 Barbican (Pleach
Walk)
London Bridge
0.0 T T T T

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Air Quality Annual Review 2008



3.4 Sulphur Dioxide (S9)

Air Quality Objective Measurement | Date to be achieved Objective achieved in
by 2008?
125 ug nt (47 ppb) notto be | 24-hour average 31.12.2004 Yes
exceeded more than 3 times per
year
350 pg nT (132 ppb) not to be|  1-hour average 31.12.2004 Yes
exceeded more than 24 times
per year
266 pg nT (100 ppb) not to be| 15-minute average 31.12.2004 Yes
exceeded more than 35 times
per year

Sulphur dioxide (S¢) is a colourless gas, which at high concentratiexisibits a taste and odour. The
City has very low levels of sulphur dioxide. Locaincentrations are predominantly influenced byadtist
industrial point sources. Easterly winds occasignalevate the low background levels by bringing
sulphur dioxide from power stations along the Tharoerridor. However, even with this contribution,
concentrations still remain very low.

Sulphur dioxide concentrations have generally falleross London and the rest of the UK as a refat
combination of government policy, for example tH#58 and 1968 Clean Air Acts, and technological
advances, such as the use of low-sulphur coall@étroduction of flue gas de-sulphurisation peses

at coal-fired power plants.

Sulphur dioxide is also monitored in the City an&®r House (Figure 2.2.1). This site provides an
indication of background concentrations of the giad data from Senator House forms part of the Londo
Air Quality Network operated by the Environment Baxxh Group at Kings College, London.

During 2008, all three SQair quality objectives were met. Figure 3.4.1 tigp daily average SO
concentrations at the Senator House site. It srdleat, although concentrations fluctuate throughbe
year, they are well below the 24-hour average adlity objective of 125 pg i Table 3.4.1 provides a
summary of annual average S¢oncentrations at Senator House between 2002 &t 2bng with the
number of times the various air quality objectihese been exceeded.

Table 3.4.1 Annual average S@concentration at Senator House, and objective exedences

Annual average Number of times Number of times | Number of times
Year SO, concentration | 24-hour objective | 1-hour objective | 15-min objective
(g md) exceeded exceeded exceeded
2002 5 0 0 0
2003 2 0 0 0
2004 2 0 0 0
2005 4.5 0 0 0
2006 1 0 0 0
2007 3 0 0 0
2008 4 0 0 0

Air Quality Annual Review 2008 19



Figure 3.4.1: Daily Average SQ@ Concentration, 2008
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Thel-hour average, 15-minute average and 24 harage concentrations were well below the 24-hour
objective level throughout the entire year. Thehkgj levels of S@were recorded in the winter months,
with the highest monthly average recorded at tliecgiNovember and in February.
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3.5 Ozone (Q)

Air Quality Standard Measured As Date to be achieved by

10Qug/m® (50ppb), not to be¢Running 8-hour average  Not applicable as it is a
exceeded more than 10 times per national standard rather tharn a
year local objective

Ozone (Q) is a highly reactive gas that is formed in theagphere by chemical reaction between oxygen atoms
and oxygen molecules in the presence of sunlightels can be increaseds a result of the presence of other
pollutants produced from the chemical reaction betwnitrogen oxides and hydrocarbons in the presehc
sunlight. As such, it is a secondary pollutant, i.e. it i$ emitted directly, and therefore the effectiveneks
managing ozone on a local level is limited.

Local objectives for improving ground level ozome aot included in the Air Quality Regulations 20B@wever
the UK Air Quality Strategy suggests a running 8+taverage of 50ppb (106/nT) should not be exceeded more
than 10 times per year. Ozone produced at onemsitebe carried for considerable distances so meRim
concentrations usually occur away from the sourpeimary pollutants. In urban areas nitric oxt@a also react
with ozone to form nitrogen dioxide thus actuaégucing ground level concentrations (while at #raes time
increasing concentrations of nitrogen dioxide)sTxplains why ozone levels are higher in rural tithan areas.
High ozone levels are of concern because it caaimyng function and cause irritation to the resipry tract.
Asthmatics can be particularly susceptible to tegkls.

Elevated levels of ozone are often experienceterstmmer months due the increased amount of &tinlig
as well as the movement of air masses from CeRuabpe. In 2008 there were only 9 days where the

rolling 8 hour mean was greater than i§@n°® . This is lower than average due to the unsettlednser
weather.

Table 3.5.1 and Figure 3.5.1 display the trendrinual average ©concentrations between 2002 and

2008. The annual average ozone concentration 08 2&s 32.ug/m®, which was slightly lower than in
2007.

Table 3.5.1: Annual Average @ concentration at Senator House, 2002- 2008

Year Annual average O3 Concentration
2002 27.8
2003 40.7
2004 275
2005 28.2
2006 34.6
2007 335
2008 32.9
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Figure 3.5.1: Annual Average 0zone Concentration 22 - 2008
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3.6 Fine Particulate Matter (PMy)

Air Quality Objective Measurement Date to be | Objective Achieved in 2008
achieved by

50 ug n¥ (gravimetric) not be | 24-hour average 31.12.2004 Beech Street — Yes
exceeded more than 35 times per Upper Thames Street — No
year Sir John Cass School - Yes

40 pg nT (gravimetric) Annual average 31.12.2004 Beechebtreves

Upper Thames Street — Yes
Sir John Cass School - Yes

PMyo is comprised of primary (directly emitted), secand(chemically and/or physically altered in the
atmosphere) and coarse particles, some of whiclerarded locally, and some of which originate from
more distant sources. Episodes of significant apiesc pollution in London are often attributedaio
masses travelling to the UK from Central Europesofirce apportionment study undertaken for the dity
London determined that approximately 85% of ;pMs emitted outside of the City boundary.
Approximately 10% originates from road vehicles/éiéing within the City, with the remaining 5% from
other local sources, such as construction worksiesdtic heaters and industrial boilers.

PMjg is monitored in the City at Beech Street and Ugpeames Street using Tapered Element Oscillating
Microbalance (TEOM) analysers, and at the Sir J&lass School using a Beta Attenuation Monitor
(BAM) (Figure 2.2.1). The TEOM is widely used iretUK for monitoring PMp. However, investigations
have shown that the instrument under-reads wherpamed to conventional gravimetric samplers. The
data has been corrected for the loss of volatitepmments of particulate matter that occur due éohilgh
sampling temperature using data from the followivep site www.volatile-correction-model.info The
Beta Attenuation Monitor over reads when comparedcbnventional gravimetric samplers and
consequently the BAM data has been divided by 1.2.

In January 2001, following various stages of reviamd assessment against Government air quality
objectives, the City designated the entire CityaadAir Quality Management Area for RMHowever, as

the apportionment study reveals, the vast majaiti?M,o in the City actually originates from fugitive,
distant sources, and is therefore very difficulitanage at a local level.

The deadline for achieving the Government’s airliguabjectives for PMy was the end of 2004. Table
3.6.1 shows the annual average concentrations 1898 to 2008. Figure 3.6.1 shows that, unlike evi
years, the annual average objective was not exdaed@08.
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Table 3.6.1: Annual average PNy concentrations (g nt), 1999 — 2008

Year Beech Street Sir John Cass School| Upper Thames Street
1999 30.6 - -
2000 36.7 - -
2001 38.9 27.3 -
2002 30.2 32.6 -
2003 40.7 38.3 -
2004 32.0 32.0 -
2005 31.3 34 -
2006 35.4 *27.7 -
2007 34.3 30.4 **41.2
2008 26 26 34

* Analyser not operational from end July until beging September
** Analyser not operational until May 2007

Table 3.6.2: Data Capture 2008

Beech Street Sir John Cass School | Upper Thames Street
Data Capture (%) 98 92 90

Figure 3.6.2 displays 24-hour averagepkbncentrations during 2008 at the three monitoloogtions.
The main exceedences of the objective were duriagrliary and May. There were hardly any
exceedences over the summer due to the high lévaindall.
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Figure 3.6.1: Annual average PM, concentrations 1999 to 2008
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Figure 3.6.2: 24-hour Average PM, Concentrations, 2008
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Figure 3.6.3 shows the number of times the 24-lawerage 50 g thobjective has been exceeded at
each site from 1999 to 2008. The 50 pg abjective was exceeded at Upper Thames Streetdit Sir
John Cass School or Beech Street. ConcentratioR#gf were lower than normal in the City due to the
unsettled wet weather in 2008.

Figure 3.6.3: Number of Times the 24-hour PN Air Quality Objective was exceeded, 1999-2008
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3.7 Benzene

Air Quality Objective Measurement Date to be Objective Achieved in
achieved by 2008
16.25 g it (5ppb) Running annual average 31.12.2003 Yes
5 pg m° Running annual average 31.12.2010 Yes

Benzene is an aromatic hydrocarbon. In the City,phimary source of benzene is motor vehicle exisaus

As concentrations of benzene are no longer coreider be a hazard to health, monitoring has been
scaled down in recent years to just two sites, Mensiouse and Lower Thames Street. Benzene is
monitored using diffusion tubes which are exposmdtivo weeks during each month of the year. This

provides an estimate of annual average concentsatibthe pollutant.

Benzene concentrations in the City continue to dgmjith both the 2003 and 2010 objectives. Figue13
shows the long term trend in benzene concentraitioihe City.

Figure 3.7.1: Annual Average Benzene Concentratis (1997 — 2008)
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4. Discussion

Pollution levels in the City during 2008 were brgaelquivalent to 2007. This was due to the simi@ather
patterns that existed during both years. Ozonedgsswere low due to the absence of prolongeddsenicsunny
weather. Levels of fine particles were lowest thaye been since monitoring began primarily duédcaimount
of rainfall during the summer.

The trend of an ongoing increase in roadside r@tragjoxide, since the introduction of the congestibarge,
appears to be slowing down. Walbrook Wharf consirtoebe subject to very high levels of nitrogerxidie due
to the high number of vehicles using Upper Thante=et and the existence of a street canyon, whlits in
lower levels of dispersion. Concentrations of igigno dioxide are surprisingly high on Walbrook Whadftop,
which is not subject to the street canyon effedtisuguite a distance from vehicle exhausts.

In April 2009, DEFRA submitted a report the Europ€&ommission formally requesting a time extensiotil u
2011 for compliance with the RM objective, seewww.defra.gov.uk/environment/airquality/eu-int/eu-

directives/airgual-directives/notification.ntm. The European Commission will decide whether trapqsals
contained in the report are acceptable. If wegtiadlerns continue to be similar to those seen v 208,

particulate levels in the City are likely to comphjth the objectives by 2011. However if meteorala
conditions are similar to those seen in 2003 dddside particulate levels are likely to be abbtxeedbjective in
2011.

DEFRA intend to submit a similar report requestingextension of compliance with the Na@bjective to 2015.
They must be able to convince the European Conuonifisat every step is being taken to reduce coratiemis of

nitrogen dioxide to below 4@/m3 as an annual average. This will be a significiiadlenge in the centre of
London, especially along busy roads in the City.

The Mayor of London introduced Phase 1 and 2 of.gdmelon Low Emission Zone in 2008. All Lorries ovex

tonnes in London are now required to meet a stdraddturo 11l for particulate matter. From July 3)@ standard
of Euro Il for particulate matter for Lorries beten 3.5 and 12 tonnes, and buses and coachestoneeS was
introduced. It is too early to assess the effetttthis action has had on particulate levels irCity The Mayor of
London has signalled his intention to suspend PBade¢he LEZ, which would require smaller diesahs to be
Euro Il for particulates from October 2010. Theydais currently considering alternative options rieducing

particulate emissions across London. This inclutesintroduction of hybrid and hydrogen fuel celises,

smoothing traffic flows, the trial of low carbonckeology for taxis and the creation of an elechebicle

partnership.

The City of London Corporation is involved in maargas of work to improve air quality. The City bagn
working with DEFRA and the Greater London Authotiiydevelop a package of measures to reduce ensssio
Central London. In recognition of the high priogiiaced on local air quality, the City has adopi&tb4, which is
the National Indicator for reducing emissions opailutants from local authority activities, irite Local Area
Agreement. The City is the only authority in theu@wy to do so.
www.cityoflondon.gov.uk/Corporation/LGNL _Services/Gmmunity _and_living/Community advice/Com
munity strategy/laa.htm

During 2008, indoor air quality monitoring begarV¥albrook Wharf Phase 2 reception. This data willised for
a research project being undertaken by the EnvieohResearch Group, Kings College London. The study
designed to assess how outdoor pollution penetidieent buildings in London.
www.londonair.org.uk/london/asp/news.asp?Newsld=NesindoorAQ
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In 2009, an ozone analyser was installed at Wakbwbarf roadside to monitor the effects of direttogen
dioxide from vehicle exhausts, which is an aretrtbads further research. Once sufficient datbéas collected,
it will be analysed by the Environment Researchu@rat Kings College London and be fed into natiquadicy
on direct nitrogen dioxide.

5. Further Information

This report and other reports relating to air dyaii the City can be found on the City website:
www.cityoflondon.gov.uk/Corporation/LGNL _Services/Environment _and _planning/Pollution/air+quality.
htm

Anyone wishing to comment on this report or on Aluality Management in general, can contact the
Environmental Services Department on 020 7332 868faildes.generalenq@cityoflondon.gov.uk
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Appendix 1

Air Quality Criteria

Objectives included in the Air Quality (England) Regulations 2000
for the purpose of Local Air Quality Management

Pollutant Air Quality Objective Concentration Date to be achieved by
Measured as
Benzene 16.251g/m 3 (5ppb) Running annual average [31.12.2003
3 IAnnual average 31.12.2010
5ug/m
1,3 Butadiene 2.25ug/m3 (1ppb) Running annual average 31.12.2003
Carbon monoxide |1 omg/n3 (8.6ppm) Running 8-hour average 31.12.2003
Lead 0.5ug/m3 Annual average 31.12.2004
O.251g_;/m3 IAnnual average 31.12.2008
Nitrogen Dioxid¢ 20Q19/m3 (105ppb) not to be exceeded 1-hour average 31.12.2005
more than 18 times a year
40”9/"‘3 (21ppb) Annual average 31.12.2005
Particles (PMg)  [50ug/m3 (gravimetric) not to be exceedfgd-hour average 31.12.2004
more than 35 times per year A | 31122004
40;1g/m3 (gravimetric) nnuaj average T
Particles (PNhQ 25ug/n’13 (gravimetric) IAnnual AVerage 2020
15% cut Urban background exposu2010-2020
reduction
Sulphur dioxide  [350,g/m3 (132ppb) not to be exceeded|L-nour average 31.12.2004
more than 24 times per year
1251uglm3 (47|_opb) not to be exceeded b4-hour average 31.12.2004
more than 3 times per year
266;19/m3 (100ppb) not to be exceeded
more than 35 times per year 15-minute average 31.12.2005

Notes: pg/n? - micrograms per cubic metre
mg/n? - milligrams per cubic metre

ppb - parts per billion

ppm - parts per million

Air quality objectives represent the Governmenisw of achievable air quality by the prescribededat
having regard to the actual costs, benefits ansitigidy. Results of air quality monitoring in theity are
represented in relation to the above objectivegrtwide advice on the current position and assishe
development of policy and actions. Ozone is notuthed as an objective due to the difficulties in
controlling ozone levels locally. It is howevenciuded in the list of pollutants used by the DEfOR
providing public information on air quality and amolevels monitored in the City are presented utiigg
criterion.
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The DEFRA Air Pollution Information Guidelines amsed to provide public information on air quality f
five pollutants (Sulphur dioxide, Ozone, Carbon made, Nitrogen dioxide and Fine particles) usiogrf

bands: -

DEFRA Air Pollution Information Guidelines

Pollutant/Description Low Moderate High Very High

Sulphur dioxide

(ug m®, 15 minute average) less than 266 266 - 531 532 - 1,063 1,064 or more

Ozone less than 100 100 - 179 180 - 359 360 or more

(ug m®, hourly average) (8 hour running| (hourly average) | (hourly average) (hourly average)
average)

Carbon monoxide

(mg m?, 8 hour average) less than 11.6 11.6-17.3 17.4-231 23.2 or more
Nitrogen dioxide

(ug m®, hourly average) less than 287 287 - 572 573 - 763 764 or more
Fine particles

(ug m®, 24 hour average) less than 50 50 - 74 75 - 99 100 or more

These bands are health-based and the categoriéstaied below:

Low Effects are unlikely to be noticed even by imdisals who know they are sensitive to
air pollutants.

Moderate Mild effects unlikely to require actionyri@ noticed amongst sensitive individuals.

High Significant effects may be noticed by sensitimdividuals and action to avoid or
reduce these effects may be needed (e.g. reducpug@e by spending less time in
polluted areas outdoors). Asthmatics will find thair “reliever” inhaler is likely to
reverse the effects on the lungs.

Very High The effects on sensitive individuals ddsed for “High” levels of pollution may

worsen.

The risk to healthy individuals is very small dtlalels of air pollution likely to be experiencedthe UK.
However, because the “very high” band has no ulipér it is possible that individuals not usuafignsitive

to pollution may notice effects, including eye tation, coughing and pain on breathing deeply when
concentrations of pollutants move into the “vemgttiiband.
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Appendix 2

Health Effects of Air Pollution

Below are brief explanations as to the health &fe€ major air pollutants. The levels of air ptihun we
usually experience in the UK are unlikely to caasdous short-term effects on people’s health, vewe
on rare occasions of high pollution, some peoplg feal eye irritation, others may start to coughlah
others may find breathing deeply hurts (see foenot

Carbon Monoxide

Carbon monoxide is an odourless, colourless gasecaly incomplete combustion. It interferes wita t
take up of oxygen by red blood cells and at lowelswcan exhibit a slight reduction in the maximum
physical performance of healthy individuals. Ittaxic at high concentrations, but these levelsrae
experienced outdoors. The people most susceptildarbon monoxide are those with angina and diseas
of the coronary arteries.

Nitrogen Dioxide

Nitrogen dioxide is an irritant gas. Exposure ¢aimg about reversible effects on lung function and
increased reactivity to natural allergens. Youhgdeen and people suffering from asthma and claroni
respiratory diseases are particularly suscepttbhgttogen dioxide.

Sulphur Dioxide

Sulphur dioxide is an irritant and high concentasi may cause breathing difficulties in people eepo
to it. Recent studies have shown that people soffefrom asthma may be particularly susceptible.
Concentrations found in pollution episodes may pkavasthma attacks.

Ozone

Ozone is an irritant and at very high concentratioan affect the eyes, nose and throat. Very bigime
levels are usually observed in rural areas. Reemsarch has indicated a link between high ozeweld
and increased mortality.

Particulates

Particulate air pollution appears to be associatiiil a range of symptoms including asthma and &ffea
cardiovascular and respiratory system and cantteatironic health problems. In addition, partiatesy carry
surface absorbed carcinogenic compounds into tigs.IlPM, (the fraction of particulates in air that are very
small: <10 micrometers) are of major concern ag &ne small enough to penetrate deep into the langsave
the potential to pose significant health risks.

Aromatic Hydrocarbons: Benzene, Toluene and Xylene

Aromatic hydrocarbons are known to be carcinogefhey are easily ignited and produce carbon dioxide
and carbon monoxide on combustion. Breathing argnhgtdrocarbons at highly elevated concentrations
for extended periods has been known to cause @tigegadache, nausea and drowsiness. Symptoms are
temporary unless exposed for a long time, when peemt damage to the central nervous system can

occur.

Footnote:

The information regarding the health effects ofpailution has been largely compiled from informatiavailable from the leaflet “Air Pollution- whidtmeans

for your health” produced by DEFRA. Further infotina can be obtained from www.airquality.co.uk oww.doh.gov.uk/hef/airpolh, or alternatively an
information pack on air pollution and health carobéined from the Department of Health Publicati@entre, PO Box 410, Wetherby, LS23 7LN, fax 01937
845 381.
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Appendix 3

Summary of Annual Average Pollutant Levels in 2008

Pollutant Annual Monitoring Site Achieved Comments
Average Acceptable
pg/m? Level?
Nitrogen 49 Senator House No The annual average objective that was to be méhdy
Dioxide 85 Beech Street No end of 2005 is 40ug/m3. Both roadside and backgtqun
126 Walbrook Wharf No sites exceeded this objective.
55 Sir John Cass School No These results highlight the reason the City hasbee
93 Walbrook Rooftop No declared an Air Quality Management area of,NO
Particulates 26 Beech Street Yes The annual average objective was not exceededyat jan
34 Upper Thames Street No site
26 Sir John Cass School Yes

Sulphur 4* Senator House There were no occurrences wherel3hainute, 1

Dioxide hour or 24 hour averages exceeded objective lgvels
throughout the year.

Ozone 33* Senator House Due to the nature and sources oiegzallution there
has been ndocal air quality objective set, however
there has been 8-hour running average objective| set
This objective is 100g/m3, not to be exceeded mare
than 10 times in a year. This was exceeded juishést
in 2008.

Carbon 0.7* Walbrook Wharf Walbrook Wharf is located on onetlod busiest roads

Monoxide in the City and should therefore represent the tprs

case for carbon monoxide. While there is no annual
average objective set for CO, the objective for [the
running 8-hour average was not exceeded throughout

the year

* Indicates that although the annual average hasdadamated, there has been no annual averagdiobjset,
hence any comment regarding objectives does ab¢ itel the calculated annual average.
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