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Executive Summary

This report presents the results of the 2003 London Wide Benzene
Monitoring Programme. The man objective of the programme is to
determine the ambient concentration of benzene to which people are
exposed in urban areas, since benzene is a genotoxic carcinogen and as
suchis strongly linked to the formation of cancer.

During the 2003 programme paticipating boroughs maintained one
hundred sites across London. These dites included urban background
locations, thus dlowing the levels of benzene to which the generd public
are exposed for sgnificant periods of time to be quantified. Monitoring
Stesdso included roadside and petrol station locations, as motor vehicles
are the mgjor source of atmospheric benzene, with significant evaporative
emissons resulting from the handling, distribution and storage of petrol.
Toluene, ethyl benzene, m, p-xylene and o-xylene were also monitored at
thirty-six stesin sx boroughs across London. Such measurements can be
of use in determining possible emisson sources. Benzene, toluene, ethyl
benzene, m, p-xylene and o-xylene levels were determined using passive
diffuson tubes. These provide long term measurements, which give a
good indication of persona exposure.

As would be expected, maximum benzene concentrations were recorded
a petrol dtation locations. Annua mean benzene concentrations ranged
from 1.4ug m?® to 4.4ug m® at roadside locations, 1.4ug m? to 3.2ug m®
a background locations and 2.3ugm™ to 9.6ug m® at petrol sations. The
annua mean benzene concentrations for the three different location types
were 2.9ug m®, 2.3ug m?® and 5.0ug m°® at roadside, background and
petrol station locations respectively.

These results are congstent with road traffic and petrol being sgnificant

sources of atmospheric benzene. This is shown in the results where a
reduction in benzene has occurred with increasing distance from the road.

Ambient benzene levels are influenced by severd factors, for example

traffic flow, meteorologica conditions and height of sampler. This partialy

explains why there appeared to be little influence of road traffic on
benzene levelsin some boroughs.

During 2003, benzene levels exhibited some seasond variation Smilar to
that of previous years with mean concentrations a many
gtes showing little variation. In most boroughs, concentrations followed
the pattern documented for other primary pollutants, with much greater
vaidion in ground level concentrations occurring in winter months.
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Benzene levels recorded in this study were compared againgt the Air
Quadlity Objective and the Air Quaity Standard (AQS) for benzene set by
the Expert Pand on Air Quality Standards. The Objective and AQS are
set at 16.25ug M as a running annua mean and is the level *a which the
risks are exceedingly small and unlikely to be detectable’. Although such
comparisons give a good indication of likely exceedences of such criteria,
direct comparisons cannot be made, due to the different averaging
periods used. However, as a guide the annua mean can be converted
into a running mean by using amultiplication factor of 1.1°).

In 2003 annua mean concentrations at al sites were below the Standard
and Objective of 16.25ug m. Results were Smilar to that of the previous
year and support the assertion made by the Expert Panel on Air Quality
Standards that annua average benzene concentrations rarely exceed the
AQS. Current policies dready in place have helped greetly to reduce
benzene athough further measures would be necessary for the EPAQS
long-term target concentration of Sug ni°.
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1 Introduction

This report presents the results of the 2003 London Wide Benzene
Monitoring Programme. The report describes results collected from
January 2003 to December 2003, which covers the twelfth year during
which the programme was in operation. The Benzene Monitoring
Programme forms part of the London Wide Environmenta Programme
(LWEP), an integrated programme dedling with environmentd issues for
London Boroughs.

The following London Boroughs sponsored the 2003 Benzene
Monitoring Programme:

London Borough of Barking and Dagenham
London Borough of Bexley

London Borough of Brent

London Borough of Camden

London Borough of Greenwich

London Borough of Hammeramith and Fulham
London Borough of Harrow

London Borough of Hillingdon

London Borough of Houndow

Roya Borough of Kensington and Chelsea
Corporation of London

London Borough of Newham

London Borough of Richmond

London Borough of Sutton

London Borough of Wandsworth

City of Westmingter

The man objective of the Benzene Monitoring Programme is to
determine the ambient concentrations of benzene to which people are
exposed in urban areas. The programme was initiated in response to
continuing concern that people living within urban areas are often
exposed to devated concentrations of benzene, which may be harmful to
human hedth. Monitoring conducted as part of the Programme aso
alows compliance with rdlevant guidelines to be assessed.

During the 2003 programme, atota of one hundred sites across London
were maintained by participating boroughs. Benzene levels were
urveyed usng the passve diffuson sampler technique incorporating
procedures developed by Casdla Stanger specificdly for monitoring
ambient levels. Diffuson samplers were despaiched to participating
boroughs at regular intervas, exposed by loca council staff and returned
to Casdlla Stanger following a standard exposure period.
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Toluene, ethyl benzene, m, p-xylene and o-xylene were aso monitored at
a totd of thirty-ax dtes within 9x boroughs across London. This
additional analysis was carried out on the same diffuson samplers used
for benzene monitoring. There are currently no ambient air qudity
guidelines or standards regarding these voldile organic compounds,
however monitoring can be useful in determining possible emisson
sources in order to aid the understanding of the pollutant occurrence. The
ratio between benzene and toluene varies depending on the emisson
source and so can be used to determine whether road traffic or industria
sources are the main contributors to VOC levels at certain locations. A
benzene/toluene ratio of approximately 1:2-1:4 isindicative of road traffic
as a main contributor to VOC concentration a a particular location.
Benzengltoluene ratios for this sudy can be found in Appendix H, Table
4. Given the lack of published data regarding these VOC's this report
concentrates primarily on sources and effects of benzene.

As road traffic and petrol dtaions are mgor sources of atmospheric
benzene, at least one Ste in each borough was located near one of these
emission sources. However, as the overdl objective of the study was to
determine long term concentrations to which the generd public are
exposed for significant periods of time, samplers were dso located at
background sites away from direct sources, such as resdential aress.
Sites were located at varying distances from busy roads, which enabled
the importance of road traffic as a source of benzene to be assessed.
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2 Sources of Benzene

Benzene is an aromatic hydrocarbon occurring as a colourless, clear
liquid. Benzene is one of a group of substances known as voldile organic
compounds (VOC’s); this group of compounds aso includes toluene,
ethyl benzene and xylenes.

There are no well-defined natural sources of benzene dthough it is known
to occur naturdly as a condtituent of natural gas and of light oil recovered
from coa carbonisation gases. Other indudtrid processes including the
pyrolyss of petrol dso syntheticaly produce benzene. In Western
Europe in the early 1980s, production of benzene was estimated to be
6.9 million tonnes, with the UK, Federd Republic of Germany and
Netherlands being the mgor producers.

Benzene is added to petrol as an anti-knock agent. Since 1 July 1989 the
content of benzene in petrol in the UK had been limited to 5% by volume
in leaded or unleaded petrol by the EC Directive COM (84) 226. In
practice this amount varied since refineries often used a variety of other
compounds to obtain the same effect depending upon the availability and
cos. Since January 2000, EU legidation implemented through the Auto-
Oil Programme requires that the amount of benzene in petrol be below
1% in volume and is presently about 0.6% by volume on average for fud
sold in the UK 2,

Benzene in ambient ar arises mainly from anthropogenic sources, in
paticular through the combugtion of petrol and ail, adthough natura
benzene emissions occur from plant and anima maiter and seegpage from
petroleum reservoirs. Table 1 shows the benzene emission inventory for
the UK, which illustrates motor vehicles being the mgor source of
benzene emissons. On a national bas's, this accounted for about 71% of
total emissionsin 1999. These sources are aso significant contributors to
ambient concentrations of other VOC's such as toluene, ethyl benzene
and xylenes.

An additiona sgnificant source of ambient benzene is petrol evaporation
from vehicles and evgporative emissons from the handling, digtribution
and dorage of petrol. A study undertaken in Leeds identified motor
vehicles, as the single largest source of VOC's, responsible for amost
haf of dl reeases. A high proportion of VOC emissons were dso
atributed to solvent use, particularly in the city centre were there was a
large number of industriad point sources (Clarke et al 1996).

Tobacco smoke has adso been shown to contain high concentrations of
benzene (up to 200-mg m?) and is a further source of environmenta
benzene especidly in the indoor environment, asis diet; benzene is found

3



London Wide Benzene Diffusion Tube Survey Annual Report 2003

in drinking water and some foods and therefore enters the body via
normal ingestion processes.

Table I: UK Annual Benzene emissions, 1990-1999 (Ktonnes)

% in

Source 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1999

Industrial
Combusion 0.8 08 08 08 08 08 08 09 08 08 3%

Industrial
Processes 3.7 38 39 39 40 40 34 29 20 18 6%

Domestic 35 36 34 34 31 28 30 28 29 30 10%
Road

Transport

Combustion 424 415 39.8 36.8 34.1 31.3 29.0 26.1 234 21.0 71%

Other 40 41 42 42 43 40 39 38 35 31 10%

Total 94 54 52 49 46 43 40 37 33 30 100%

(From The Air Quality Strategy for England, Scotland, Wales and Northern Ireland: A
consultation document on proposals for air quality objectives for particles, benzene, carbon
monoxide and polycyclic aromatic hydrocarbons: September 2001)
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3 Human Exposure to Benzene

Since benzene is a primary pollutant, concentrations are generdly higher
close to the emission source. However, the sources of persond exposure
to benzene may be very different from those contributing to outside ar
due to time activity and behaviourd patterns. Smoking, in particular, is
linked to benzene exposure, as tobacco smoke contains sgnificant
benzene concentrations. Smoking will undoubtedly be the mgor source
of exposure to benzene for smokers, but passive smoking may aso be a
ggnificant factor.

Persond exposure to benzene in the home may dso result from
evaporative emissons from consumer products, such as paints, adhesives
and maker pens, while in homes with attached garages, evaporative
emissons from petrol tanks of cars could be sgnificant. However, the
importance of these sources for persona exposure in the UK is unknown
and yet to be established.

Benzene in motor vehiclesis likely to be a sgnificant source of exposure,
These exposures can result from exhaust and evgporative emissons
arigng from the vehide itsdf or from the higher concentrations of this
primary pollutant in the road. The actud concentrations may be
influenced by the age and modd of the vehicle, by traffic and weether
conditions, and by whether the vehicle is being driven with window open
or with fans or heaters on. Again, there is very little data on actud UK
exposures in vehicles, but data from elsewhere suggest these exposures
could be 2-10 times those a urban monitoring stes. Findly, exposure
while refilling vehides with petrol may be high, dthough the time spent by
mogt individuals & such locationsis generdly smdll.

These complex sources of benzene mean that contributions from different
sources to tota outdoor emissons give a poor indication of the
importance of different sourcesto persona exposure. For example, in the
US it has been edtimated that direct outdoor exposure only contributes
15% of the total population exposure, whereas 60% is due to direct and
indirect exposure to tobacco smoke.

Since the hedth consequences of ambient benzene exposure are not
respiratory effects, and the pollutant tends to accumulate in fatty tissue
within the body, exposure in food and drink may be important, as well as
that in ar. However, most caculations suggest that exposure through
food and dink is likdy to be gmdl rddaive to
that through the lungs, on a population basis. Depostion to loca gardens
and dlotments could additionaly contribute to the tota benzene dose of
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some individuds in urban areas, dthough little is known about actud rates
of benzene deposition to, and accumulation in, vegetation.

Benzene exposure is especidly high in certain groups of indudrid
workers, in the chemica and petrochemica sectors, and among certain
groups with a high exposure to adhesive. These exposures are much
greater than those due to ambient benzene and it is sudies of these
occupationa groups, which have provided the clearest evidence of
adverse hedlth effects of this pollutant.
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4 Health Effects of Benzene

At extremdy high concentrations, reatively short-term exposure to
benzene can cause anaesthesa or fata damage to the bone marrow.
However, such concentrations can only build up as a result of accidenta
release into poorly ventilated indoor environments, and are severa orders
of magnitude higher than ambient concentrations (10 to 100mg m®).
Consequently, these toxicologica effects are of little relevance when
conddering the hedth effects of ambient concentrations of benzene,
which are orders of magnitude lower.

The concern relaing to norma ambient exposure is linked to the fact that
it is a proven genotoxic carcinogen and as such no absolutely safe leve
can be specified for ambient levels of benzene. Benzene has the effect of
modifying the genetic makeup of living cdls, which has been deduced
from laboratory studies with animas. There is ds0 evidence from severa
dudies of occupationd groups that long-term exposure to high
concentrations of benzene is asociated with a smdl increase in the
probability of developing certain types of leukaemia.

Since leukaemia is a relatively rare disease, and since lifetime exposures
as a result of ambient exposure are rdativey low, it is effectively
impossble to cary out epidemiologicd sudies of the association
between benzene exposure and the risk of contracting leukaemia in the
genera population. Thus, any assessment of the hedth risks associated
with ambient benzene exposure is usudly based on extrgpolation from the
occupationa studies.

These occupationd investigations are primarily cohort sudies, in which
defined groups of workers are followed forward over many years, and
the number of degths due to leukaemia recorded. In most of these
studies, the number of subjects was no more than 3000, and since the
chances of contracting leukaemia overdl are only 1 in 6000, the results
are generaly based on avery smdl number of deaths. This fact, together
with the rdatively crude estimates of benzene exposure, which were
made in some cases, makes it very difficult to establish exposure-
response relationships for benzene.

The data from these studies provide good evidence of an effect after
exposure at 32,440ug nicover 20 years, and some evidence of an effect
a exposures between 3,244ug m® and 32,440ug nt. However, any
assessment of the risk of adverse hedth effects from long-term exposures
to ambient benzene, which are likely to range from 3.24ug mi® to 32.44ug
m*in non-smokers, must rely on extrapolation downward over several
orders of magnitude assuming a paticular shgpe to the exposure-
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response relaionship. Assuming a linear exposure-response relaionship,
it would be possible to calculate the benzene exposure corresponding to
any paticular leve of risk, but there is no means of verifying the actud
shape of the exposure-response relationship.

Someresearch (Yu, R et al, 1996) has suggested that the health risk from
exposure to low levels of benzene, such as ambient levels, may be greater
than that predicted by extrgpolation of occupationa research. Muconic
acid, a harmful metabolite of benzene, is produced in much higher
quantities a lower concentrations than high concentretions. A 2%
increase in muconic acid levels was typicd a high ppm exposures
whereas at exposures 2 to 3 orders of magnitude 25% was produced.
This is conggent with enzymes involved in the metabolic pathway
processng much more efficiently a low concentrations. This effect was
measured in humans exposed to tobacco smoke but is likely to be
relevant to other petrochemica exposures.

Clearly, the understanding of the hedlth effects of benzene isincreasing all
the time through studies of the type quoted here. However, until further
evidence is gathered, it shall be assumed that there is no acceptable level
of benzene that should be set againg which hedth risks become
acceptable.
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5 The Air Quality Strategy

In March 1997, the Government published The United Kingdom Air
Quality Strategy. Thisfulfilled the requirement for a Nationd Air Qudlity
Strategy under the Environment Act 1995, by setting out policies for the
management of ambient ar quaity. The am of this Srategy was to map
out, as far as possble, the future of ambient air qudity policy in the
United Kingdom for at least the next ten years. A particular purpose was
to ensure that dl those who contribute to air pollution, or are affected by
it, or have a pat to play in its abatement, can identify both what is
gatutorily required from them and what further contribution they could
voluntarily mekein as efficient manner as possble*”

The revised Air Quality Strategy was published in January 2000 and

addresses remaining problems on air quaity issues. Standards are st in

the Strategy, which are concentrations below which effects are unlikely,

even in sengdtive population groups, or below which risks to public hedth
would be exceedingly small. They are based purdy on the effects of a
particular pollutant.

The Government has edtablished ar quality objectives for pollutants,
which are based on recommendations of the Expert Pand on Air Qudity
Standards (EPAQS). These set out the extent to which the standards are
to be achieved for this year and future years. They take account of the
costs, benefits, feaghility and practicdity of achieving the standards.

The European Paliament and Council of Ministers concluded a
conciligtion agreement on three Auto-Oil vehide emissons and fud
qudlity directivesin 1998, which were introduced from January 2000.

This agreement includes stringent emisson standards for new vans and
cars sold from January 2001 (Euro Il standards) and January 2006
(Euro IV standards). These are complemented by tighter fud qudity
Specifications gpplying to al petrol and diesdl sold from 2000 and 2005.
These done should result in a reduction in benzene emissons from road
transport by 2005.

The Strategy is currently under review following the published
consultation document of September 2002.



London Wide Benzene Diffusion Tube Survey Annual Report 2003

6.1

Air Quality Standards and Objectives for
Benzene

The UK Expert Panel on Air Qudity Standards (EPAQS) st an Air
Quality Standard (AQS) for benzene in 1994. A running annud mean
concentration of 5ppb was recommended which was based on a study of
occupationd data and the consderation of medica evidence for
carcinogenic effects. In the report, the EPAQS aso recommended a
long-term policy target of 1ppb (3.25ug M) as a running annua meen in
order to keep exposure to benzene as low as practicable. As
recommended by EPAQS, the objective for benzene has been set a 5
ppb (16.25ug M) as a running annual mean, to be achieved in dl areas
by the end of 2003.

The provisons of the Air Qudity Regulations 1997 in rdaion to England
have been replaced by the Air Qudity (England) Regulations 2000,
which were authorised by the Secretary of State for the Environment,
Trangport and the Regions. Such regulations incorporate an objective of
16.25ug ni® for benzene. The Governments intention is that this objective
will be used for the purposes of Loca Air Quality Management (LAQM).
Annua mean concentrations recorded at background and roadside
locations were well below the AQS 16.25ug m?® to be achieved by the
end of 2003.

Future Air Quality for Benzene

In November 2000, the Second Air Quality Daughter Directive was
adopted, which sets limit values for benzene and carbon monoxide
(Council Directive 2000/69/EC). This European Directive sets a limit
vaue for benzene in ambient air of 5ug n? as an annud mean to be
achieved by Member States by 1 January 201012,

Snce the latest Air Quality Strategy was published in 2000, an
addendum to the Air Quality Strategy was subsequently published in
January 2003, which adopted new objectives for benzene. The
addendum explains that the objectives are to be kept under review on a
pollutant by pollutant basis to take account of scientific and technical
developments and developments in European legidation. Thus, asthe EU
Directive's limit value for benzene (5ug nt) differs from the previoudy
proposed long-term objective of 3.25ug m®, the UK Government
decided to set an objective of 5ug mi® as an annua mean to be met by
the end of 2010 throughout England. This is because the measurable
hedlth benefits of achieving a target of 3.25ug nT rather than Sug nt are
likely to be extremdy small @,

10
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7.1

Methodology

Monitoring Sites

Descriptions of al 100 monitoring Stes are given in Appendix A on an
individua borough basis. As motor vehicle emissions are a mgor source
of benzene, sites have been categorised according to distance from the
nearest busy road. Over time Ste classfications tend to change within air
quality surveys due to assessment of new data and opinion. Theoreticaly,
this could mean the relocation of a Site to meet new criteria, which could
result in the loss of a vauable data source. Individua borough data thus
includes gtes that have been moved, ceased to exist, or new Stes
established.

For the purpose of this survey, stes are defined using roadside, petrol
gation and background locations only. The term kerbside location is no
longer used but instead classfied as roadside if within 20m from the kerb
edge. A background dte is one which is beyond 20 m of any road,
usudly Stuated in a resdential area. A petrol station Site can be located
within roadside or background locations. Monitoring was conducted at
61 roadsde gtes, 34 background sSites and 5 petrol station Stes as
shown in Figure A below.

Baclground
X%

P etrol Station
5%

Roadside
1%

Figure A. Percentage of classified sites, which participated in
the survey

11
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7.2

Measurement Technique

Benzene, toluene, ethyl benzene, m, p and o-xylene (BTEX)
messurements were made using Perkin-Elmer type diffusive samplers®,
These are 9 cm long stainless stedl tubes packed with Chromosorb 106
polymer, an adsorbent materid with an excdlent affinity for benzene, and
seded at both ends with protective caps. One end is seded with a brass
fitting containing a teflon ferrule, the other end a white teflon cap. On
exposure, the white teflon cap is removed and replaced with a diffuson
cap, which dlows air to diffuse at a congtant rate into the tube.

The samplers operate on the principle of molecular diffuson, whereby
during exposure benzene in ar will migrate to the adsorbent & a rate
dependent on severa quantifiable variables defined by Fick's First Law
of Diffuson:

€) The pathlength between the top surface of the monitor
and the adsorbent bed

(b) The cross sectiond area of the sampler

(© The exposure time

(d) The diffusion coefficient of benzene through ar

(e The ambient concentration of benzene

Casdla Stanger prepared dl tubes in accordance with in-house technical
procedure note: TP44 AIR(C). The tubes were despatched by specia
post to each borough and exposed for periods of approximately 2-
weeks, following which the diffuser head was replaced with the origind
protective cap. Upon receipt the tubes were stored in a refrigerator prior
to andyss.

Although tubes are exposed for 2-week periods previous work has
shown that the uptake rate for benzene on to Chromosorb 106 differs by
less than 1% for exposure periods of one, two and four weeks®. For
most adsorbents their uptake rates decline rapidly over the first 16-24
hours of sampling, after which rates tend to Sabilise.

12
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7.3

Sample Analysis

All tubes were andysed by a UKAS accreditated laboratory using
desorption scanning gas chromatography/mass spectrometry  (GC/MS).
This method of andyss gives unequivoca identification of the BTEX
peaks.

7.3.1 QC Checks

Quantitation was performed and determined by the internd
standard technique with forma native compound calibration. A QC
standard solution was spiked on to a blank tube together with the
internd standard. The vdidity of the internd cdibration was then
verified by the andyss of the sample. A blank tube was dso
spiked with internal standard and analysed. A variation of +/- 20%
was consdered acceptable for the anadlyss of samplesto continue.

7.3.2 Detection Limits

These were aso assessed from the low standards samplei.e. 1ng
on the tube and this was determined to be better than 1ng for the
benzene based on the minimum detectable pesk on the mass
chromatogram.

7.3.3 Cleaning of Tubes

After andlysis al tubes are heated to 230°C for 60 minutes with a
desorption flow of 100ml/min. 10% of tubes are then spiked with
interna standard and analysed. These tubes are then re-cleaned.

The mass of BTEX collected in the tube is then expressed as an average
airborne concentration (ugm®) measured over the monitoring period.
This cdculation is shown in Appendix B. The diffuson coefficient for
benzene has been empiricaly caculated at Casdlla Stanger as described
in Section 7.4.

As identified above qudity control procedures integra to the andytica
procedure involve verification of the benzene peek and cdibration agangt
internal  spiking solutions. All cleaned tubes are andysed prior to
exposure to ensure the Chromosorb retains no benzene. Duplicate and
triplicate tubes are aso exposed a a sdection of boroughs each month
thus alowing the coefficient of variation between tubes to be assessed.

13
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7.4

Empirical Determination of the Benzene
Diffusion Coefficient

Benzene tubes were exposed to a known benzene concentration in air
generated using a permestion via held a 50°C in a glass oven, in turn
held in a thermogtatic water bath. A purge flow of pure ar from an
Aadco Mode 737 Pure Air Generator was passed through a glass ball
filled heat exchanger a arate of 1 litre/minute to flush the benzene from
the oven.

The generated benzene/air mix was further diluted with pure air a arate
of 5 1/m and fed to a 30-cm diameter spherica glass reaction vessd.
Diffusion tubes were mounted on a carousd turning a approximately 1.2
revs per minute,

Tubes were exposed over a period of two weeks and benzene uptake
was determined by therma desorption and detection with flame ionisation
detection (FID) using internad standards. The diffusion coefficient was
calculated according to the equation shown in Appendix B. A Photovac,
photo ionisation detector with gas chromatography (PID GC) was used
to determine any losses of benzene in the diffusion coefficient test rig.

14
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8 Results of the 2003 Benzene Monitoring
Programme

Benzene, toluene, ethyl benzene, m, p and o-xylene data collected
between January 2003 and December 2003 are given on an individua
borough basisin Appendices C, D, E, F and G respectively.

Annua mean benzene concentrations have been caculated for each
monitoring Ste in order to adlow comparison with the published Air
Quality Standard (AQS) and Objective. Making such comparisons gives
a good indication of likely exceedences of such criteria. Due to different
averaging periods, direct comparisons cannot be made however, as a
guide, the annud mean can be converted to a running mean by usng a
multiplication factor of 1.1 (LAQM.TE4 (00). For the purposes of Local
Air Quaity Management (LAQM) results have been expressed in
micrograms per cubic metre.

The fallowing section provides results for individua boroughs, given in
adphabeticd order. In order to maintain vaidity of results, annud means
have not been reported for Ste locations with data capture of less than
75% or where blocks of seasond data are missing.

15
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8.1  London Borough of Barking and Dagenham
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Figure 1C. Trends in Annual
Average Benzene Concentrations

Annual Mean Concentration

Annua mean benzene concentrations of
2.0 and 2.3ug m® were recorded at the
two roadside locations, BD1 and BD2.
Annua mean values of 1.8 and 1.4ug ni®
were recorded at background locations
BD3 and BD4 respectively. The highest
mean leve of 2.3ug m?* was recorded for
roadsde location BD2 dtuated at
Maplestead Road, Barking. The AQS
and EPAQS long-term target were not
exceeded or approached at any site.

Temporal Variation

As illugraed in Fgure 1B, benzene
concentration at al four gtes followed a
gmilar profile with some seasond
vaiaion. Benzene levds pesked in
February, September, October,
November and December at al Stes. A
maximum concentration of 4.4ug m* was
recorded for February at site BD2.

Annual Trends

Figure 1C illugraes annua average
benzene concentrations for 1996-2003.
The 1999 trunk road indalation that
diverts traffic away from the area of Ste
BD1 has continued to have a vishle
impact on benzene levels a this location.
Leves at dl gStes declined from 1996 to
1999, then stabilised from 1999-2001.
From 2001, onwards levels have agan
started to decline.
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Figure 2C. Trends in Annual
Average Benzene Concentrations
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London Borough of Bexley

Annual Mean Concentration

Mean concentrations of 2.4 and 2.8ug ni®
were recorded a roadside locations
LBB3 and LBB5 respectivdy. The
highes mean vaue of 2.8ug m*® was
recorded for Ste LBB5 located at
Watling Street, Bexleyhesth. A lower
mean value of 1.9ug ni® was recorded at
the background ste LBB1 located at
Whitendl lane. A dear rdaionship
between concentration and the distance
from abusy road can be seen. Neither the
AQS nor the EPAQS long-term target
was exceeded or approached at any of
the three Sites.

Temporal Variation

Figure 2B illustrates tempora trends for
the three dSte locations. Benzene levels
followed a amilar profile throughout the
year with some seasond vaiation. A
maximum peek leve of 4.6ug m*® was
recorded for December at roadside Site
LBBS5.

Annual Trends

The initid sharp decrease from 1996-
1999 has been followed by a dight but
steady decline from 1999-2003. Annud
mean benzene concentrations have
remained congstently below the AQS
gnce 1995 with leveds showing a
continued decrease since 1996.
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Figure 3C. Trends in Annual
Average Benzene Concentrations
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London Borough of Brent

Annual Mean Concentration

Annuad mean benzene concentrations
ranged from 15ug m® a Ste BR51,
background to 4.4ug m? recorded at Site
BR55, roadsde. The highest mean leve
of 4.4ug n?® was recorded a 79 High
Street, Harlesden. The AQS and EPAQS
target were not exceeded or approached
a any dte.

Temporal Variation

Tempora trends for 2003 are illustrated
in Figure 3B. Concentrations followed a
smilar pattern throughout the year with a
maor increese in levels during winter
months. A maximum peek leve of 7.2ug
m® was recorded for Jenuary and
December a BR55 a roadside dte,
located at 79 High Street Harlesden.

Annual Trends

Since 1998, levels recorded have
continued to show a decline in benzene
concentretion at al dtes, with the highest
mean level being recorded for Ste BR55.
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Average Benzene Concentrations
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London Borough of Camden

Annual Mean Concentration

Mean concentrations ranged between
Mean concentrations ranged between
3.7ug m* at Ste X T34 a BP petrol station
on Finchley road, Haversock hill and
7.2ug m* at site XT30, another BP petrol
gation on Finchley Road, Swiss Cottage.
The AQS was not exceeded at any of the
ste locations. However, the EPAQS
long-term target was exceeded by dStes
XT24 and XT30.

Temporal Variation

Figure 4B illustrates the tempora variation
throughout the year, but due to insufficient
data, few comments can be made
However, a maximum concentration of
15ugm® was recorded for a petrol station
location XT30.

Annual Trends

Figure 4C illugtrates the continued decline
in annua average benzene concentrations
snce 1996. Annuad average benzene
concentrations for the new petrol station
gte XT30 have remained the same as
2002. Following a dedline in levels from
1993 to 2000, ste XT24 showed little

fluctuation from 2001-2002.
Subsequently a dight increase has been
observed from 2002-2003.
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Figure 5C. Trends in Annual
Average Benzene Concentrations
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London Borough of Greenwich

Annual Mean Concentration

Mean concentrations ranged from 2.5ug
m? recorded at site GW55, a roadside
location to 4.3ug m® recorded at Ste
GWa33, aroadside site a Blackheath Hill,
Blackheath SE3. No relaionship was
found between mean concentration and
the distance from a busy road. Neither the
AQS nor the EPAQS long-term target
was exceeded or approached by any site.

Temporal Variation

Figure 5B illugtrates that tempord trends
were amilar a dl eeven stes. High pesk
levels were observed a dl dtes during
January with a maximum peek leve of
172ug m* recorded a background
location GW39.

Annual Trends

Figure 5C shows that a dl dtes leves
have declined snce 1997. Following a
sharp decrease in levels from 1997-2000,
concentrations have levelled out showing
only a dight decline from 2001-2003.
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Figure 6C. Trends in Annual
Average Benzene Concentrations

Annual Mean Concentration

Annua mean concentrations ranged from
2.3ug m® to 3.6ug m°. The highest annua
mean concentration of 3.6ug M was
recorded a dSte HM32, a roadside
location in the vidnity of Hammeramith
Broadway. The lowest mean levd was
recorded a dte HM44 background
location Stuated at E6l Brook Common.
Neither the AQS nor the EPAQS long-
term target was exceeded or approached
a any gte.

Temporal Variation

Figure 6B illustrates that tempord trends
were gmilar a dl gtes Maximum leves
were recorded at dl Stes in January with
a peak of 13.9ug nT at roadside Ste,
HM46.

Annual Trends

Figure 6C shows a decline in levels Snce
1995 with concentrations stabilising over
the past 9x years. Levels at roadside Ste
HM32 have been consstently higher than
those at al other Stes.
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Figure 7C. Trends in Annual
Average Benzene Concentrations
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London Borough of Harrow

Annual Mean Concentration

Annua mean levels ranged from 1.6p nv®
a site HW02 to 2.6pg mi° at site HWO5.
The highes meen of 26upgni® was
recorded at aroadside location on Station
Road, Harrow. The lowest mean of 1.6ug
m® was recorded a a background
location a Grimsdyke School, Hatch
End. The AQS and EPAQS long-term
target were not exceeded at any site.

Temporal Variation

Tempord trends shown in Figure 7B
were dmilar & dl dtes with some
seasond variation.  Concentrations
peaked during January and October.
Petrol station location HW04 recorded a
maximum concentration of 5.7ug ni® in
October.

Annual Trends

Figue 7C shows amnuad mean
concentrations have continued to decline
a al stessince 1993.
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Annual Mean Concentration

Annua mean concentrations ranged from
2.6ug m* a background site HD31 to
3.3ug m* at roadside sites HD46, located
at South Ruidip Monitoring Station, West
End Road, and site HDA48, located at
Citizens Advice Bureau, Eastcote Road.
The AQS and the EPAQS long-term
target were not exceeded or approached

by any ste.

Temporal Variation

Figure 8B shows devated leves of
benzene were recorded during winter,
with the highest concentrations for dl
locations being recorded in January and
the lowest in July and September. All the
gtes followed asmilar trend.

Annual Trends

No observations can be made regarding
the annua trends since thisis the first year
that Hillingdon have participated in the
monitoring programme.
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Figure 9C. Trends in Annual
Average Benzene Concentrations
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London Borough of Hounslow

Mean Concentration

Annua mean concentrations ranged from
1.4ug m?® to 3.0ug m® both recorded at
roadsde locations. The highest mean
vaue of 3.0ug n? was seen a site HS
BTEXG6 located a 24 Adelaide Terrace,
Brentford. The lowest mean vdue of
14ug mi® was recorded for ste HS
BTEX7 located a Chiswick Community
School. The AQS and EPAQS long-term
target were not exceeded or gpproached
a any time.

Temporal Variation

Figure 9B shows tempora trends for
2003. Benzene levels followed smilar
trends throughout the year with pesk
concentrations in February, November
and December. During December a
maximum pesk vaue of 4.3ug m* was

recorded for roadside site HS BTEX6.

Annual Trends

Figure 9C shows that following a
reasonably stable period from 1999-2001
there has been adight decline at dl Stes
from 2001-2003.
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Figure 10C. Trends in Annual
Average Benzene Concentrations
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Annual Mean Concentration

Mean concentrations ranged from 2.4ug
m*to 9.6ug m°. The lowest mean vaue
was recorded for background site KC02,
located a& Holland Park Offices. The
highest mean value was recorded for Ste
KCO03, located a Warwick Road, a
petrol service gtation. The AQS was not
exceeded or approached at any dte
However, the EPAQS long-term target
was exceeded a Petrol dation Ste
KCO3.

Temporal Variation

Figure 10B illugtrates tempord trends for
2003. As expected benzene levels were
condgently higher a petrol dation
location KCO3, with a maximum pesk
level of 13.8ug m for January. Unusualy
high levels were recorded a dl dStes
during January and all stes except KCO3
followed a amilar trend throughout the
year with pesk levds during June
September, November and December.

Annual Trends

A smdl decrease in levels has been
observed at KC03 and KC04 athough
levds have shown little fluctuation over
the past 3 years.
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Figure 11C. Trends in Annual
Average Benzene Concentrations
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Annual Mean Concentration

Annud mean benzene concentraions
ranged from 2.4ug m? to 3.8ug n. The
lowest meen level of 24ug m?® was
recorded at background site CL3 Pleach
Walk, Barbican, Moorgate and roadside
site CL4 Crescent House Goswell Road.
The highest mean level of 3.8ug m® was
recorded at roadside site CL10 Mansion
House, Manson House Street. Mean
levdls have remaned low with no
exceedences of the AQS or of the
EPAQS long-term target.

Temporal Variation

Figue 11B illugraes that high
concentrations were recorded at dl stes
in Januay with a maximum pesk
concentration of 13.9ug m® recorded for
ste CL6, a background location. From
February to December dl sites followed a
amilar trend with a pesk in March and
elevated levels observed from September
to December

Annual Trends

Figure 11C illudraes annud average
benzene concentrations. Following a
decrease in levels from 1997 to 1998,
concentrations from 1999 to 2003 have
shown little fluctuation a dl gtes.
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Annual Mean Concentration

Mean benzene concentrations ranged
from 15ug m® to 24ug m° The
maximum mesan concentration of 2.4ug m
$was recorded at roadside site 1, located
a a London Internationd Freight
Termind, Temple Mill Lane. The lowest
mean vaue of 1.5ug m* was recorded at
ste 10, a background ste located at
Mayflower Nursry School, Taut
Avenue. The AQS and EPAQS long-
term target were not exceeded or
approached at any site.

Temporal Variation

Figure 12B illugtrates tempord trends for
2003. Benzene leves followed a smilar
profile with low levels during the summer
months and pesk  concentrations
occurring in winter. A maximum  pesk
concentration of 5.0pg m® was recorded
in January at roadsde site 3.

Annual Trends

After agteady declinein levels from 1995
to 2000, Figure 12C shows a dight
increese  in levds during 2001
Subsequent levels declined at dl dtes.
Compared to previous years, low levels
were recorded at petrol dation Ste 9
during 2003.
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Figure 13C. Trends in Annual
Average Benzene Concentrations
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Annual Mean Concentration

The lowest annual mean concentration
3.1ug mi® was recorded at site 35 located
a High Street, Hampton Wick. The
highest mean concentration of 4.1ug nv
was recorded for site 36 located at upper
Richmond Road West, East Sheen. All
Stes were roadside locations and the Sites
with the highest and lowest annud mean
concentrations were consstent with those
of the previous year. Neither the AQS
nor the EPAQS long-term target was
exceeded or gpproached at any Site.

Temporal Variation

Figure 13B shows concentrations at all
gtes following smilar trends throughout
the year with a predominant increase in
levels during February, September,
October, November and December. A
maximum pesk concentration of 6.0ug m*
was recorded in February for dte
RUT32, aroadside location.

Annual Trends

Figure 13C shows little change in  annua
average benzene concentrations from
2001 to 2002, while a dight decrease
was observed for dl sitesin 2003.
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Figure 14C. Trends in Annual
Average Benzene Concentrations

Annual Mean Concentration

Mean benzene concentrations ranged
from 23ug m® to 3dug m° The
minimum mean vaue of 2.3ug m® was
recorded at Site 4, a roadside location at
Robin Hood Junior School, Thorncroft
Road. The highest mean value of 3.1ug m
% was recorded for site 1, a roadside
location a Paynes Poppets, Croydon
Road. The AQS and EPAQS long-term
target were not exceeded at any ste.

Temporal Variation

Tempord trends, illustrated in Figure
14B, were gmilar at dl five dtes with
pesk concentrations in January, October,
November and December. The highest
pesk vaue of 9.3ug m* was recorded in
June for dte 2, a background location.
However this peek is not consgstent with
the profile of other Stes, and hence may
not be truly representetive of the ambient
levels of benzene in the area. It may have
been due to alocalised benzene source.

Annual Trends

Annud trends are illudrated in Figure
14C. This year concentrations have
incressed dightly, however since 1998
levels have remained reaively congant

showing little change.
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Annual Mean Concentration

Annua mean concentrations ranged from
1.8ug m?®, recorded at WS01, a roadside
Ste, located at Tooting Library, Mitcham
Road, to 3.2ug m? recorded at WS03, a
background dte, located a the
Environmenta Services, 78 Garret Lane.
Although the AQS and EPAQS long-
term target were not approached or
exceeded a any dte, these vaues are
based on 66% data capture and therefore
unlikely to be representative of the true
annua means.

Temporal Variation

Figure 15B illudrates the tempord
varigion, but due to insufficient data few
comments can be made. However, a
maximum concentration of 6.7ug m* was
recorded for a background location
WS03.

Annual Trends

Figure 15C shows that annua benzene
levels have been on the decline snce
1993 with some inter-dte variaion.
Levels rapidly decreased from 1992 to
1998 following which levels have declined
more dowly.
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8.16 London Borough of Westminster
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Annual Mean Concentration

Mean benzene concentrations ranged
from 1.9ug m® to 3.2ug m®. The lowest
mean value of 1.9ug ni® was recorded at
ste WM10, a background site located at
Covent Garden London Transport
Museum. The highest vaue of 3.2ug n?
was recorded at WMO7, a roadside site
located a Westmingter Council House in
Marylebone Road. The AQS and
EPAQS long-term target were not
exceeded at any of the Stes.

Temporal Variation

Figure 16B illugrates benzene leves
folowing a gmilar paitern. Pegk leves
were recorded at dl Sites during January.
A maximum peek level of 14.0ug m* was
recorded in January at background Ste
WMO3 located at Harrow Road, Housing
Office

Annual Trends

Figure 16C shows annua mean
concentrations  sharply  declining from
1993 to 1999. A dight increase followed
in 2000. During 2001-2003 leves have
shown little fluctuetion.
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8.17

Summary of 2003 Annual Mean Benzene
Concentrations

Across dl boroughs, mean concentrations recorded a roadside sSites
ranged from 1.4ug m® recorded in Houndow, to 4.4ugm’ in Brent. At
background sites, mean benzene concentrations varied from 1.4ug m? at
Barking to 3.2ug mi® at Wandsworth. Mean concentrations recorded at
petrol stations varied from 2.3ug ni® a Harrow and Newham to 9.6ug m
% & Kensington & Chelsea.

The annua mean benzene concentrations for the three different location
types are summarised in Table 2 below:

Table 2: Summary of 2003 Annual Mean Concentrations
(mg m™)

Site Type Minimum Mean Maximum
Background 1.4 2.3 3.2
Roadside 1.4 2.9 4.4
Petrol Station 2.3 5.0 9.6
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9 Quality Assurance and Quality Control

9.1 Duplicate Exposures at Monitoring Sites

As pat of the quality assurance/control procedures integral to the
London-wide Benzene Survey, a selection of boroughs are sent one extra
diffuson tube for duplicate exposure a a monitoring Ste within the
borough. In 2003, duplicate exposures were made on twenty three
occasons and triplicate exposures on nine. The results of these tubes
indicate satisfactory agreement between duplicate and triplicate tubes.
The maximum difference between duplicates is + 1.6ug m* and the
maximum difference between triplicates is + 1.6ug . The results of
these duplicate exposures are summarised below in Figure 17a-17d and
aregivenin Appendix I.

12.0

10.0

8.0

6.0

Concentration (ug m*)

4.0

2.0 4

il

Bex Bre Bre Cam Cam Ham Gre Gre Bar Ric
| Samplerugm-3 3.9 53 2.8 4.7 46 4.6 20 1.4 21 51
| Duplicate ugm-3 2.8 57 2.8 51 32 3.4 2.4 1.9 24 43

Figure 17a: 2003 Duplicate Exposures Within
London Boroughs
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Figure 17b: 2003 Duplicate Exposures Within
London Boroughs
12.0
10.0
8.0
-
£
2
8
g
5]
2
3

Bex Bre Bre Cam Cam Ham Gre Gre Bar Ric Wes Ken Ken Ken Hou Hou Sut Sut Lon Wan New New Hill

Local Authority

| Sampler ugm-3 @ Duplicate ugm-3 |

Figure 17c: Summary of 2003 Duplicate Exposures

Within London Boroughs Showing All Nineteen
Exposures.
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Figure 17d: Summary of 2003 Triplicate Exposures
Within London Boroughs Showing All Three
Exposures.
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9.2

Duplicate Exposures at the Hydrocarbon Network

As an additiona part of the quality assurance/control procedures, diffusion tubes
were aso exposed at the Hydrocarbon Network site on Marylebone Road
(Super-Ste). Tubes exposed at this Site were andysed for benzene, toluene,
ethyl benzene, m, p-xylene and o-xylene (BTEX) and the data compared against
data from the automatic Hydrocarbon Network data for comparable periods.

Diffuson tube results for the year included ninemonths of vdidated data
excluding February, July and November. Benzene levels ranged from 0.5ug m®
recorded in April to 5.0pug ni® recorded in March. Using this data the annual
mean value was calculated to be 3.3ug m® which can be compared with the
cdculated annua mean vaue of 3.3ug m?® recorded for the Hydrocarbon
Network. Mean values for Toluene ranged from 17.4ug m® recorded in June to
64.6g m° recorded in September. Calculated mean values for ethyl benzene
ranged between 0.6ug n® in April to 12.6ug m® in March. Results for m, p-
xylene ranged from 0.9ug m® in April to 13.3ug m® in May and June. Mean
values for o-xylene ranged between 0.2ug n® in April to 5.0ug n? in May.
Figures 17a-17e illustrate the comparison between duplicate tubes for BTEX.
Datais aso provided in Appendix I.

Table 3 below shows a comparison between the Hydrocarbon Network and the
diffusve sampling at that location. Data has been caculated and compared for
the same exposure periods. Results for the network are considered to show
satisfactory corrdation between the data sources considering the different
averaging periods. The Hydrocarbon Network data was based on hourly data
and the diffusive sampling was based on one exposure period within a caendar
month.

Table 3: Comparison of Annual mean Concentrations at
Marylebone Road Hydrocarbon Station

Species (ng M) | Casella Stanger tubes | Network analyser
Benzene 3.3 3.3
Toluene 30.1 13.6
Ethyl Benzene 34 2.6
m, p Xylene 6.7 9.3
o Xylene 2.7 3.2
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Concentration (ug m )

2.01
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Benzene 1 4.5 3.9 0.5 4.5 34 24 34 2.4 4.6
Benzene 2 4.8 5.0 0.5 3.1 2.4 2.4 3.9 2.7 4.1

Figure 18a: Summary of 2003 Duplicate Benzene
Exposures at London Marylebone Road
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Concentration (ug m %)

20.0 1

10.0 1

0.0 7

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
@Toluene 1 35.2 21.3 19.2 25.7 247 317 64.6 18.3 26.1
@ Toluene 2 41.5 27.3 20.0 18.8 17.4 45.6 64.6 19.4 20.1

Figure 18b: Summary of 2003 Duplicate Toluene
Exposures at London Marylebone Road
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Figure 18c: Summary of 2003 Duplicate Ethyl Benzene
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Figure 18d: Summary of 2003 Duplicate m, p Xylene
Exposures at London Marylebone Road
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Concentration (ug m-®)
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Figure 18e: Summary of 2003 Duplicate o Xylene
Exposures at London Marylebone Road
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10
10.1

Discussion

Mean Benzene Concentrations

Maximum concentrations were recorded at roadside and petrol station locations,
which accounted for 61% and 5% of the totd Ste classes respectively. These
recordings are congstent with motor vehicle emissons and evaporative emissons
from petrol being dgnificant sources of amospheric benzene. Within some
boroughs, there was a clear relationship between distance from a busy road and
mean concentration, with benzene levels decreasing with increasing distance from
the roadsde. This emphasises the sgnificance of traffic as a source of benzene
and the grong influence of this emission source on urban benzene leves.

Concentrations at background stes across London were generaly lower than
those recorded at roadside, athough concentrations for each category do
overlgp when assessing mean vaues across boroughs. For example, mean levels
recorded at background sites ranged from 1.4ug m® to 32ug mi® and at
roadside mean values ranged from 1.4ug m?® to 4.4ug ni°. Although this overlap
exists, maximum mean vaues are congstent across the three categories. Such
variability mainly reflects spatid variation in intengty of traffic flow, which in turn
is dtributable to heterogenety in London's road network. Benzene
concentrations are aso influenced by factors such as meteorologica conditions
and height of sampler. Factors, which influence ambient benzene concentrations,
will obvioudy vary from dte to Ste and from borough to borough. This may
explain why in some boroughs there was no clear relationship between distance
from roadside and benzene concentrations.

In Camden, Harrow, Newham and Kensington & Chelsea, mean benzene levels
recorded at the petrol station sites were similar to levels recorded at the busy
roadside stes, dthough the ste located in Kensington & Chelsea produced the
highes mean of the survey 9.6ug m*. This suggests tha the influence of
evaporative emissons on benzene levels a these Stesis amilar to the influence of
exhaust emissions at roadsde Sites. Benzene levels at petrol station site (KC03),
located in Kensington & Chelsea, were consgtently higher than typicd roadside
levels within the borough and were aso higher than petrol station levels recorded
in other boroughs. Thus, at this sSte, it would gppear that evaporative emissons
of benzene from petrol have a very dgnificant effect on benzene levels. It islikey
that this petrol station Ste is located near a relatively busy road and thus vehicle
emissons would have contributed to levels recorded a this Site. This may aso
reflect the number of transactions taking place and/or Sze of the Sation.
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10.2
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Comparison with other Data

Comparison of the LWEP data with caculated mean data for the Automatic
Hydrocarbon Monitoring Network (AHMN) indicates that levels of benzene
recorded in this survey are broadly comparable with such data considering the
different averaging periods used for each method. Higtoricdly the diffusion tube
method has tended to over-estimate concentrations and thus present a word-
Ccase scenario when assessing annual means.

The calculated annual mean level for the roadside location type was 2.9ugm®
which compares with 3.3ug m® and 2.9ug m?® caculated for Marylebone Road
diffuson tube and Hydrocarbon Network (LWEP exposure period) data
respectively. Within the survey, the highest annual mean recorded & roadside
was 4.4ug m®, which was recorded for Brent. The maximum annua mean
recorded at a background site was 3.0ug mi®, which was recorded at Hillingdon.

Hydrocarbon species (BTEX) measured a London Marylebone Road were
comparable with diffuson tube data recorded at that locetion. Figure 18
illugtrates the comparison in mean levels between species measured.

Benzene

Toluene Ethyl Benzene

Species (BTEX)

m,p Xylene 0 Xylene

Benzene Toluene Ethyl Benzene m,p Xylene 0 Xylene

Mean data for LWEP diffusion tubes 33

30.1 3.4 6.7 2.7

Hydrocarbon Network mean data for LWEP 29
exposure period

131 52 9.0 31

@ Hydrocarbon Network annual mean data. 3.3

13.6 2.6 9.3 3.2

Figure 19: Comparison of Species Measured at London
Marylebone Road

41



London Wide Benzene Diffusion Tube Survey Annual Report 2003

10.3

Seasonal Trends

All dte locations showed some degree of inter-dte variation with eevated
benzene levels recorded for January and October. At these times levels were
elevated across Ste categories. Such pesks are consistent with previous reports
that suggest benzene concentrations may increase sharply during pollution
episodes typica of winter months. Measurements of benzene made by Imperid
College during the London 1991 pollution episode showed a substantial episodic
increase in benzene levels, with a concentration of 58.3ug nt* (2 day mean)
prior to the episode, increasing to a mean of 382.7ug N (4 day mean) during
the episode (QUARG, 1993). Therefore, it seems that benzene concentrations
follow the pattern described for other primary pollutants, with high ground levels
occurring in winter as a result of cold temperatures and low wind speeds
trgpping the pollution in astable air mass near to the ground.

During January 2003 sharp increases in benzene levels were observed at
Kensngton and Chelsea, Greenwich, Hammeramith, Hillingdon, Corporation of
London, Sutton and Westmingter. For example, concentrations a Greenwich
roadside site GW39 were typicaly below 2.0ug mi® during 2003, however
during January levels incressed to 17.2ug m®. As shown in Figure 19, the high
concentrations recorded during January were adso confirmed by the continuous
hydrocarbon monitoring network at Marylebone Road.

Marvlehone Road Hydrwearh on Network Temporal Varation
2003 for LYWEP Exposure Period

- I

—— Hydrocarbon
rietw ork

e

ugme-3
o

1]

VO R B S B R g
M onth

Figure 19: Marylebone Road Temporal Variation
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11.0

Predictions for Future Urban Benzene
Concentrations

Severd measures have been introduced over the past few years to reduce the
emissions of pollutants from the trangport sector. The current trend of decreasing
annua benzene emissons has primarily been caused by the introduction of
cataytic converters for cars (Directive 91/441/EEC) and a further Directive
implemented in 1996 (94/12/EEC). Policy developments such as the Auto-oil
Programme (Euro Sandards) implemented in January 2000 are expected to
further reduce benzene levelsin future years.

As predicted the policy messures in place have helped dl urban background and
roadside locations achieve the objective of 16.25ug n? for 2003. However,
further measures would be necessary for the EPAQS long term target 5pg m®
annual mean to be achieved by 2010.

43



London Wide Benzene Diffusion Tube Survey Annual Report 2003

12.0 Report Statement

We confirm that in preparing this report we have exercised dl reasonable
skill and care.

Unless specificdly assigned or trandferred within the terms of the agreement,
the consultant asserts and retains dl copyright, and other Intellectua
Property Rights, in and over the report and its contents.
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Appendix A

Site Descriptions
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London Borough of Barking and Dagenham

Site Code | Location Digance from Busy | Classfication | Grid Reference
Road (m)

BD1 Marsh Green Infants Schoal, 13 Roadside TQ549414/183468
White Barn Lane, Dagenham

BD2 Car park, Maplestead Road, 12 Roadside TQ546698/183680
Barking

BD3 Pavilion Tower, Old >25 Background TQ549722/184267
Dagenham Park, Siuitar
Way, Dagenham

BD4 Eastbrook End Cemetery >25 Background TQ551343/186273
Chapd, The Chase, Rush
Green, Dagenham

London Borough of Bexley

Site Code | Location Digancefrom Busy | Classfication | Grid Reference
Road (m)
LBB1 Whitehdl Day Centre 150 Background TQ551813/176394
Whitehal Lane, Sade Green
LBB3 Crayford Library Crayford 10 Roadside TQ551660/174607
Road, Crayford
LBB5 Watling Street, Bexleyhegth 5 Roadside TQ550269/174941
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London Borough of Brent

Site Code | Location Digancefrom Busy | Classfication | Grid Reference
Road (m)

BR31 IKEA (car park) 2 Dury 4.4 Roadside TQ520756/185142
Way, London NW10

BR41 Alperton Community 250 Background TQ518451/184111
School, Stanley Avenue,
Wembley HAO

BR42 Harlesden Polic Station, 131 Background TQ521152/184002
Craven Park, Harlesden,
London NW10 8RJ

BR51 Kingsbury High Schoal, 208 Background TQ519562/189276
Princes Ave, Kingsbury,
London NW9

BR53 High Road (435-431), 0.1 Roadside TQ518303/185181
Wembley, Middx, HA

BR55 79 High Street, Harlesdon, 0.1 Roadside TQ521743/183361
London

BR56 Opposite 73 Chamberloyne 0.1 Roadside TQ523635/183153
Road, Willesden, London,
NW10

BR57 1 Kilburn Bridge, High 2 Roadside TQ525461/183558
Road, Kilburn, London
NW6

BR58 51 High Road, Willesden, 0.1 Roadside TQ522031/184655
London NW10

BR59 1 Cricklewood Broadway 0.1 Roadside TQ524167/185251

Cricklewood, London
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London Borough of Camden

Site Code | Location Disancefrom | Classfication Grid Reference
Busy Road (m)
XT21 S Andrews Church Finchley 27 Background TQ525662/185365
Road
XT24 Town Hal, Euston Road 6.1 Roadside TQ530109/182798
XT28 Coram Strest, Petrol Station 4.5 Petrol gtation TQ53007/18222
XT30 BP Petral Filling Station 20 Petrol station TQ526461/184562
Finchley Road, Swiss
Cottage
XT34 BP Finchley Road 12 Petrol gtation | TQ2527181/185229
215 Haverstock Hill
London, NW5 4QE
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London Borough of Greenwich

Site Code Location Digance from Busy | Classfication Grid Reference
Road (m)

GW29 Antigdlican PH, Woolwich 1.0 Roadside TQ541166/178511
Road

GWa33 9 Blackhesth Hill, 15 Roadside TQ537978/176770
Blackheath SE3

GW34 Bannockburn School, 3 Roadside TQ545490/178543
Plumstead High Street
SE18

GW35 Greenwich mini Town Hall, 15 Roadside TQ539527/178282
SE 10

GW36 Blackwall Lane Lorry Park 30 Background TQ539307/179263

GW38 now | O/S581/583 Westhorne 2 Roadside TQ541914/175038

GW54 Avenue, Eltham SE 9

GW39 Environmenta Curriculum 50 Background TQ543975/174647
Centre, Bexley Road,
Eltham SE9

Gw4l 699 Sidcup Road, New 35 Roadside TQ543390/172764
Eltham

GwW42 Near 10 Greenwich 2 Roadside TQ541915/175042
Church Street, SE10

Gw43 McMillan Street, Creek 6 Roadside TQ537358/177635
Road

GW50 O/S Rear of 26 Fearon 35 Roadside TQ540176/178394
Street, Peartree Way

GW51 Bugsbys Way 2 Roadside TQ539638/179024

GW55 GRE/BEX 6 Monitoring 15 Roadside
Station, Crown Woods TQ545001.7/17509
Way

8.4
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London Borough of Hammersmith and Fulham

Site Code | Location Digancefrom Busy | Classfication Grid Reference
Road (m)

HM32 Queen Caroline Street 4 Roadside TQ523303/178408

HM41 Bishops Park >40 Background TQ523809/176209

HM44 Ed Brook Common >25 Background TQ525309/176803

HM45 Byrony Road 1 Roadside TQ522406/180604

HM46 Cobbold Road 4 Roadside TQ521606/179609

London Borough of Harrow

Site Code | Location Digancefrom Busy | Classfication Grid Reference

Road (m)

HWO01 Roxeth Manor Schooal, 71 Background TQ513131/136233
Eadtcote Lane

HWO02 Grimsdyke School, Hatch 497 Background TQ512522/191623
End

HWO03 Aylward Schoal, 377 Background TQ518013/192250
Pangbourne Drive, Stanmore

HWO04 Esso Station, Pinner Road, 5 Petrol gation | TQ514200/188400
North Harrow

HWO05 Psychology Service, Station 4 Roadside TQ51375/188990
Road, Harrow
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London Borough of Hillingdon

Ste Location Digtance from Classfication Grid Reference
Code Busy Road (m)
HIL31 | Aurn London Hillingdon Spson 30-50 Suburbary TQ506926/178614
Road / Keats Way, West Drayton,
Moddlesex Background
HD46 | South Ruidip Monitoring Station, 2.5 Roadside TQ510821/184923
West End Road, South Ruidlip,
Middlesex
HD48 | Citizens Advice Bureau, Eastcote 7 Roadside TQ509094/187645
Road, Ruidip, Middlesex
HD50 | Hillingdon Hospitd Monitoring Site, | 2 Roadside TQ506989/181920
Colham Road / Pield Hedlth Road,
Hillingdon, Middlesex
HD58 | Brendon Close, Harlington, 200 Background TQ508415/177125
Middlesex
London of Hounslow
Site Location Digtance from Classfication | Grid Reference
Code Busy Road (m)
BTEX 1 | West View, Bedfont, A30, Gt S 15 Roadside TQ508142/173665
West Rd
BTEX 2 | Marjory Kinnon School, Hatton 15 Roadside TQ509127/174568
Road
BTEX 3 | Cranford Library, A4 Bath Road 6 Roadside TQ510747/176687
BTEX 4 | The Avenue, Cranford 1 Roadside TQ510491/177160
BTEX 5 | Church of the Good Shepherd, Gt 33 Background TQ510986/176032
South West Road
BTEX 6 | 24 Adelaide Terrace, Brentford 6 Roadside TQ517592/178212
BTEX 7 | Chiswick Community School 20 Roadside TQ521028/077321
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Royal Borough of Kensington and Chelsea

Site Code | Location Digancefrom Busy | Classfication Grid Reference
Road (m)

KCO1 North Kensington Library 3 Roadside TQ524401/181160

KCO02 Holland Park Offices 300 Background TQ524773/179641

KCO03 Petrol Station Warwick 30 Petrol station | TQ525029/178570
Road

KC04 Dovehouse Street 150 Background TQ526958/178187

KCO05 Notting Hill Library, 25 Background TQ525202/180664
Pembridge Square

Corporation of London
Site Code | Location Digancefrom Busy | Classfication Grid Reference
Road (m)

CL1 St Andrews Church Queen 3 Roadside TQ53189/18096
VictoriaSt

CL2 S Dustins Church Heet 3 Roadside TQ53123/18115
Street

CL3 Peach Walk, Barbican, >40 Background TQ53249/18174
Moorgate

CL4 Crescent House, Goswell 5 Roadside TQ53211/18205
Road

CL5 Petticoat Square Estate, >40 Background TQ53353/18147
Harrow Place

CL6 St Pauls Cathedra >40 Background TQ53203/18119
S Pauls Churchyard

CL7 S Bartholomews Hospital 40 Background TQ53191/18158

CL8 London Bridge Lower 3 Roadside TQ53285/18073
Thames Street

CL9 Finsbury Park >40 Background TQ53284/18159

CL10 Mansion House Mansion 10 Roadside TQ53269/18108

House Street
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London Borough of Newham

SiteCode | Location Digance from Busy | Classfication Grid Reference
Road (m)

Stel London Internationd Freight 3.3 Roadside TQ538280/185359
Termind, Temple Mill Lane, (kerbside)
E15

Site2 Fire Station, Romford Road, 17.2 Roadside TQ539572/184659
Stratford, E15

Site3 Sdisbury School, Romford 6.5 Roadside TQ541954/185430
Road, E12 (kerbside)

Site4 Town Hal Annex,, Barking 4.5 Roadside TQ542832/183617
Road, E15 (kerbside)

Siteb Courtyard, West Ham Town 26.5 Background TQ538899/184283
Hall, Romford Road, E15

Site6 East London Cemetery, 31 Background TQ539859/182655
Grange Road, E13

Ste7 Newham Generd Hospitd, 330 Background TQ541492/182332
Glen Road, E13

Ste8 Mortuary 14.8 Roadside TQ542688/183202
High Street South, E6

Site9 Save Petrol Station, 30.8 Petrol Station | TQ539585/181720
99 Barking Road, E16 (intermediate)

Site 10 Mayflower Nursery School, 140 Background TQ539747/181477
Taut Avenue, E16

Stell London City Airport, 125 Roadside TQ542583/180201
Car Park Entrance, E16

Ste12 Pumping Station, Galions 22 Roadside TQ543762/180784

Roundabout, E16
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London Borough of Richmond

Site Code | Location Digancefrom Busy | Classfication Grid Reference
Road (m)

RUT2 George Street, Richmond 0.2 Roadside TQ517916/174926

RUT7 Broad Street, Teddington, 0.2 Roadside TQ515690/170983
Middlesex

RUT32 Kings Street, Twickenham, 0.2 Roadside TQ516246/173217
Middlesex

RUT35 High Street, Hampton Wick, 16 Roadside TQ517628/169795
Middlesex

RUT36 Upper Richmond Road 0.2 Roadside TQ520533/175399
West, East Sheen, SW14

London Borough of Sutton
Site Code | Location Digtance from Busy | Classfication Grid Reference
Road (m)

Stel Paynes Poppets, Croydon 8 Roadside TQ530687/164837
Road, Croydon CRO 4QE

Ste2 Devonshire Primary Schoal, 42 Background TQ526158/163221
Devonshire Avenue, Sutton
SM25JL

Ste3 Sutton Cemetery, Alcorn 100 Background TQ525128/165823
Close, Sutton SM3 9PX

Site4 Robin Hood Junior Schooal, 4 Roadside TQ525713/164498
Thorncroft Road, Sutton
SM1 1RL

Steb5 The Lodge, Honeywood 75 Background TQ527775/164606

Wadk, Carshdton SM5 3PB
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London Borough of Wandsworth

Site Code | Location Digtance from Busy | Classfication Grid Reference
Road (m)
WS01 Tooting Library, Mitcham 6.25 Roadside TQ2761/7132
Road, Tooting SW17
WS03 Environmenta Services, 78 44 Background TQ2562/7442
Garrett Lane, Wandsworth
SW18 4DJ
WS05 Parkstead House, 300 Background TQ522150/173573
Holybourne Avenue,
Roehampton SW15
WS06 Wandsworth High Street 5 Roadside TQ257746
City of Westminster
Site Code | Location Digancefrom Busy | Classfication Grid Reference
Road (m)
WMO03 Harrow Road, Housing 31 Background TQ525493/181763
Office
WM04 Lancaster Gate Hotel 1 Roadside TQ526684/182015
WMO05 Victoria Street 12 Roadside TQ2939/7925
WMO06 Drury Lane 50 Background TQ3040/8109
WMO7 Westmingter Council House 3 Roadside TQ527727/181881
WMO08 Oxford Street 0.5 Roadside TQ528275/181064
WMO09 Horseferry Road 125 Background TQ529777/178960
WM10 Covent Garden London 150 Background TQ30444/80903
Trangport museum,
The Piazza Covent Garden
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Appendix B

Benzene Calculation
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Benzene Calculation and Conversion

Average Benzene Concentration (ppb) = w
T(ming) xDc

Where:

M = the amount of benzene adsorbed by each tube

T = the period during which the tube was exposed

Dc =is the diffusion coefficient

Where:

D(v) x Fx 1000
T xC

Diffusion coefficient =

Where:

D(v) = uptake of benzene (ng)

F = 3.244 = ppm to pg m-3 conversion factor at 20°C
T = Time in mins

C = Concentration (ug m-3)

1lppb = 3.244pugm=

To convert from ppb to ug mr3 = multiply by 3.244

To convert from pug m3 to ppb = multiply by 0.31
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Appendix C

Benzene Concentrations (ppb & ug m'3)
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BENZENE CONCENTRATIONS 2003

LONDON BOROUGH OF BEXLEY

Site Code
Month LBB1 LBB3 LBB5

ppb ug m3 ppb ugm3 |ppb ug m3
January 1.2 3.9 1.1 3.6 14 4.4
February - - 1.3 4.2 11 3.6
March 1.0 3.2 1.2 3.9 0.8 2.7
April 04 1.2 0.4 1.2 0.5 1.7
May 0.3 1.0 0.4 1.1 0.3 1.1
June 0.3 1.0 0.5 1.6 - -
Jduly 0.1 0.4 0.2 0.7 - -
August 1.0 3.1 1.0 3.4 1.1 35
September 0.6 2.0 0.5 1.7 0.6 1.9
October 0.5 1.6 0.7 2.3 0.6 2.1
November 0.4 1.3 0.9 2.9 0.8 2.7
December 0.8 2.5 0.8 2.7 14 4.6
Annual Mean 0.6 1.9 0.8 2.4 0.9 2.8
LONDON BOROUGH OF BARKING AND DAGENHAM

Site Code
Month BD1 BD2 BD3 BD4

ppb ug m3 ppb ug m3 ppb ug m3 ppb ug m3
January 0.8 2.6 1.0 3.2 0.7 2.2 - -
February 0.7 2.3 14 44 0.9 3.1 0.5 16
March 0.6 2.1 0.7 2.3 0.6 2.0 0.5 1.6
April 0.6 21 0.6 19 0.5 1.6 0.6 19
May 0.4 1.3 0.5 1.6 0.4 1.2 0.3 1.0
June 0.4 12 04 14 0.4 12 0.3 0.9
July 0.3 0.8 0.2 0.6 0.2 0.6 0.1 0.3
August 0.3 0.8 0.3 1.0 0.2 0.7 0.2 0.7
September 0.8 2.7 11 3.7 0.6 2.0 0.6 1.8
October 0.8 2.7 0.9 2.8 1.0 3.4 0.6 2.0
November 1.0 3.1 0.7 2.3 0.8 2.5 0.7 2.2
December 0.7 2.2 0.6 2.1 0.5 15 0.5 15
Annua Mean 0.6 2.0 0.7 2.3 0.6 1.8 0.4 1.4
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BENZENE CONCENTRATIONS 2003

LONDON BOROUGH OF BRENT

Site Code
Month BR31 BR41 BR42 BR51 BR53

ppb wnB  fppb ugm3  fppb wm3 fppb ugm3  Jppb w3
Jenuary 1.8 5.9 - - 15 49 - - 2.0 6.6
February 1.4 4.4 0.6 2.0 11 37 0.4 1.4 1.7 5.7
March 1.0 3.4 0.6 1.8 1.2 40 1.0 3.3 1.3 43
April 0.8 2.7 0.6 1.8 0.7 23 0.6 1.9 0.9 3.0
May 0.9 2.9 0.5 1.5 05 17 0.3 1.1 1.1 34
dre 0.9 2.9 0.4 1.3 06 21 0.3 1.0 0.7 24
Jy 0.6 1.9 0.5 1.6 0.1 05 0.1 0.5 0.8 25
Augugt 0.8 2.5 0.4 1.2 - - 0.3 0.8 0.9 2.8
September 0.3 1.0 0.2 0.6 : - 0.2 0.6 0.3 10
October 0.6 1.9 1.5 4.8 13 41 0.8 2.7 0.9 238
November - - - - - - - - - -
December 1.1 3.5 1.2 3.9 14 46 0.7 2.2 - -
Annud Men | 0.9 3.0 0.6 2.1 1.0 31 0.5 1.5 1.1 35

Ste Code
Month BR55 BR56 BR57 BRS8 BR59

ppb wnB _ |ppb w3 Jppb w3 Jppb  [wm3 |ppb wgm3
Jenuary 2.2 7.2 1.6 5.1 14 44 2.1 6.9 17 54
February 1.9 6.3 1.4 4.6 13 43 1.6 5.2 - -
March 1.6 5.1 0.8 25 10 31 14 4.4 0.7 22
Apil 1.4 4.6 0.7 2.2 0.7 24 1.0 31 0.5 17
May - - 0.7 2.4 07 24 1.2 3.7 0.9 29
lre 1.2 3.8 0.7 2.3 - - - - - -
Jy 1.0 3.1 0.4 1.2 04 13 0.6 2.1 0.3 10
Augd 1.1 34 0.6 1.9 05 16 0.9 2.8 05 16
September 0.4 1.2 0.3 0.8 03 09 0.3 1.0 0.3 09
October 0.8 2.4 0.4 1.2 04 14 0.8 2.6 13 41
November - - - - - - - - - -
Decamber 2.2 7.2 1.0 3.2 10 34 1.3 4.3 1.1 37
Amud Men| 14 4.4 0.8 25 08 25 1.1 36 0.8 26
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BENZENE CONCENTRATIONS 2003

LONDON BOROUGH OF CAMDEN

Site Code
Month XT24 XT30 XT34

ppb ug m3 ppb ug m3 ppb ug m3
January 3.3 10.6 4.6 15.0 - -
February 15 4.7 25 8.1 - -
March 0.9 3.0 1.4 4.4 - -
April - - - - - -
May 3.3 10.6 2.2 7.2 1.2 4.0
June 0.9 2.9 1.9 6.0 1.2 3.8
July - - - - - -
August 1.6 5.2 15 4.9 14 45
September 1.2 3.9 1.6 5.3 0.4 1.4
October 0.6 2.0 0.7 2.3 0.9 2.9
November 1.1 3.5 35 11.3 1.3 4.3
December 1.3 4.3 2.3 7.3 1.6 5.2
Annual Mean 1.6 51 2.2 7.2 1.1 3.7
CORPORATION OF LONDON

Site Code
Month CL1 CL2 CL3 CL4 CL5
ppb w3 |ppb ugm3_ fjppb ug m3 I[ppb wm3  |ppb ugm3

January 3.0 9.6 32 10.2 3.3 10.6 2.6 8.6 33 10.6
February 0.8 2.4 11 3.7 0.8 24 1.0 3.3 11 3.6
March 1.2 3.8 0.8 2.6 0.7 2.2 0.9 2.9 10 3.2
Apxil 0.6 2.0 05 1.6 0.5 16 0.6 1.8 0.5 1.6
May 04 1.4 05 1.7 0.3 10 0.4 1.3 04 14
Jdre 0.5 1.6 0.6 1.9 0.3 0.9 0.3 1.0 04 14
July 0.3 0.9 0.3 1.0 0.3 0.9 0.2 0.7 0.3 1.0
August 04 1.3 0.3 1.0 0.2 0.8 0.3 0.9 - -
September 0.9 2.9 0.9 2.8 0.7 2.3 0.7 2.2 0.7 2.4
October 0.6 1.9 0.6 2.1 0.4 14 0.5 1.7 0.8 2.5
November 0.6 2.1 0.6 2.1 0.7 2.2 0.6 2.0 0.7 2.3
December 0.8 2.6 0.7 2.3 0.7 2.2 0.7 2.3 0.6 2.0
Annud Mean 0.8 2.7 0.8 2.8 0.7 24 0.7 2.4 0.9 2.9
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BENZENE CONCENTRATIONS 2003

CORPORATION OF LONDON (continued)

Ste Code
Month CL6 CL7 CL8 CL9 CL10
ppb w3 [ppb ugm3 I[ppb wm3 [ppb wm3 fppb ugm3

Jenuary 4.3 139 | 32 10.2 2.8 9.2 3.6 116 | 35 11.4
February 0.6 2.1 0.9 2.9 1.0 3.3 0.8 2.7 1.3 4.3
March - - 0.7 2.1 1.2 3.7 0.8 25 1.6 5.2
Apil 0.4 1.2 0.6 2.1 0.6 2.0 0.6 2.1 0.8 2.5
May 0.5 1.6 0.4 12 0.7 23 0.5 15 0.8 2.5
Jire 0.4 1.2 0.6 19 0.7 2.2 0.4 12 0.6 2.1
dly 0.1 0.3 0.2 0.5 0.4 13 0.3 1.0 0.5 15
August 0.2 0.8 0.3 0.9 0.4 13 0.3 0.9 0.6 2.0
September 0.7 2.3 0.7 2.2 0.9 3.0 0.8 25 1.1 3.7
October 0.5 1.6 0.6 19 0.8 2.7 0.7 2.2 1.1 3.6
November 0.7 2.3 0.6 2.1 1.0 3.1 0.7 2.4 1.1 3.7
December 0.6 2.0 0.6 19 0.7 2.3 0.6 2.1 1.0 3.2
Annual Mean 0.8 2.7 0.8 25 0.9 3.0 0.8 2.7 1.2 3.8
LONDON BOROUGH OF GREENWICH

SteCode
Morth GW29 GW33 GW34 GW35 GW39

ppb wm3 _ fppb wm3  [ppb  jugm3  ppb wm3 |ppb  |ugns3
January 4.0 130 | 43 | 140 | 37 11.9 | 43 | 141 | 53 17.2
February 15 5.0 15 5.0 0.9 3.0 14 45 05 1.8
March 1.3 4.3 1.0 31 12 3.8 1.4 45 0.6 2.0
April 0.3 0.8 1.1 35 05 15 1.0 31 0.4 1.2
May 0.8 2.5 0.7 22 05 15 1.0 34 0.3 1.0
Jne 0.7 2.3 0.8 27 05 1.7 0.9 30 0.3 0.9
Ly 0.5 1.8 0.8 25 0.3 0.9 0.8 25 0.1 0.5
August 0.5 1.7 0.8 24 - - 0.8 25 - -
September 0.8 2.6 0.6 19 0.7 2.4 0.6 18 0.3 1.1
October 1.1 35 1.1 35 0.9 2.9 1.1 37 0.4 1.4
November 1.1 3.6 1.4 46 1.0 3.2 0.9 28 05 1.6
Decamber 1.8 5.7 1.7 5.6 0.7 2.2 14 45 05 1.6
Amud Men | 1.2 3.9 1.3 43 1.0 3.2 1.3 42 0.8 2.7
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BENZENE CONCENTRATIONS 2003

LONDON BOROUGH OF GREENWICH (continued)

65

SteCode
Month Gw4l GW42 GW=0 GWh1L GWHA

ppb o8 [pob  |unB Jpob B  fppb  [wnB g
January 3.3 10.8 3.3 10.8 3.7 119 33 10.9 29 94
February 14 4.6 14 44 14 44 08 25 15 50
March 14 4.7 11 36 14 45 08 25 11 3.7
Apxil 0.7 23 10 34 0.7 22 05 15 10 33
May 0.6 21 0.7 22 12 39 05 1.6 0.6 21
Jdre 05 1.6 0.6 20 0.8 2.6 0.3 0.9 0.6 2.0
diy 04 12 0.6 20 - - - - 04 14
Augugt 05 15 0.6 20 0.6 20 04 13 0.8 2.6
September 05 15 0.7 23 0.6 18 04 13 0.6 19
October 0.8 25 11 37 0.9 29 0.7 24 0.8 2.7
Novembe 0.7 24 10 31 14 44 05 1.6 11 3.6
Decambe 09 28 11 37 10 32 06 19 11 35
Anud Mean 10 32 11 36 12 40 08 26 11 34

Site Code
Month GW55
ppb ugm3

January 3.1 10.0
February 1.1 3.6
March 0.9 2.8
April 0.6 2.0
May 0.4 1.2
June 0.4 1.3
July 0.3 0.9
August 0.3 0.9
September 0.4 1.2
October 0.6 2.0
November 0.6 2.0
December 0.6 2.1
Annua Mean 0.8 2.5
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BENZENE CONCENTRATIONS 2003

LONDON BOROUGH OF HAMMERSMITH AND FULHAM

Site Code
Month HM32 HM41 HM44 HM45 HM46

ppb ugm3  ||ppb wm3 |ppb wm3  |ppb wm3 |[ppb ug i3
January 3.6 116 3.2 104 2.8 9.2 3.9 12.7 4.3 13.9
February 17 54 11 3.6 1.2 3.7 11 3.7 10 3.3
March 14 4.6 0.9 29 0.8 25 1.2 3.9 13 41
April 11 35 0.6 19 0.5 15 0.6 2.0 0.7 2.2
May 0.6 2.0 - - 0.3 11 0.5 15 04 1.2
June 0.6 2.1 0.3 10 04 12 0.6 19 05 15
iy 04 1.3 0.2 0.7 0.1 0.5 0.3 0.8 0.2 0.7
August 0.7 2.1 0.3 0.8 0.2 0.7 04 13 0.3 11
September 0.8 2.6 0.6 19 0.6 19 0.7 24 13 4.1
October 04 14 04 12 0.4 13 0.4 12 05 1.6
November 1.0 3.3 0.6 20 0.6 19 0.8 2.6 0.8 2.7
December 11 3.5 0.7 22 0.7 2.2 0.7 2.2 0.8 2.6
Annud Mear§ 1.1 3.6 0.8 2.6 0.7 2.3 0.9 3.0 10 3.2
LONDON BOROUGH OF HARROW

Site Code
Month HWO01 HWO02 HWO03 HWO04 HWO05

ppb ug m3 ppb ug m3 ppb ug m3 ppb ugm3 |lppb ug m3
January 1.3 4.1 0.8 2.7 0.9 2.8 1.1 3.4 1.6 5.1
February 0.5 1.6 0.4 1.4 0.6 1.9 0.7 2.3 1.1 3.5
March 0.3 1.0 0.4 1.3 0.4 1.4 0.6 2.0 0.6 2.1
April 0.5 1.5 0.5 1.5 0.4 1.4 0.5 1.7 0.4 1.4
May 0.4 1.2 0.3 0.8 0.3 1.0 0.6 2.0 0.7 2.3
Jdune 0.3 1.1 0.3 1.0 0.3 0.9 0.4 1.3 0.7 24
July 0.2 0.8 0.4 1.2 0.5 1.5 0.3 1.0 0.4 14
August 0.4 1.4 0.4 1.3 0.4 1.4 0.4 14 0.5 1.7
September 0.5 1.6 0.5 1.7 0.5 1.7 0.6 2.0 0.7 2.2
October 0.7 2.3 0.8 2.7 1.1 3.5 1.7 5.7 0.4 1.2
November 0.6 2.1 0.5 1.7 0.6 2.0 0.6 2.1 1.1 3.6
December 0.6 2.0 0.7 2.2 0.5 1.6 0.7 2.2 1.2 3.9
Annual Mean 0.5 1.7 0.5 1.6 0.5 1.8 0.7 2.3 0.8 2.6
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BENZENE CONCENTRATIONS 2003

LONDON BOROUGH OF HOUNSL OW

67

Site Code | |
Month HSBTEX1 HSBTEX2 HSBTEX3 HS BTEX4
ppb ug m3 ppb ug m3 ppb ugm3 |ppb ug m3
January - - 0.6 2.1 0.8 2.6 1.0 3.2
February 1.0 3.2 0.7 2.2 1.1 3.5 0.9 3.0
March 0.5 15 - - - - - -
April 0.3 0.8 - - - - - -
May - - - - - - - -
June 0.2 0.7 0.2 0.6 0.3 0.9 0.2 0.7
July 0.2 0.7 0.2 0.6 0.2 0.7 0.2 0.7
August 0.4 13 0.2 0.7 0.4 1.2 0.4 1.2
September 0.4 13 0.4 1.3 0.6 1.8 0.6 19
October 0.7 2.1 0.5 15 0.7 2.2 0.7 24
November 0.7 2.4 0.8 2.7 0.7 2.3 0.8 2.6
December 0.9 2.8 0.8 2.4 12 3.7 0.8 25
Annual Mean 0.5 1.7 0.5 1.6 0.6 2.1 0.6 2.0
Site Code |
Month HSBTEX5 HSBTEX6 HSBTEX7
ppb ug m3 ppb ugm3 |ppb ug m3
January 0.7 24 1.7 5.4 0.6 21
February 0.9 2.8 1.2 3.8 - -
March 0.4 15 0.7 2.3 0.5 15
April 0.1 0.2 0.6 1.9 0.2 0.8
May - - - - - -
June 0.3 0.9 0.5 1.7 0.2 0.5
July 0.2 0.6 0.6 1.9 0.1 0.5
August 0.3 0.9 0.5 1.6 0.3 0.9
September 0.4 1.2 0.9 2.8 0.4 1.3
October 0.7 2.4 1.0 3.1 0.6 2.0
November 0.7 2.2 1.3 4.2 0.8 2.5
December 0.8 2.7 1.3 4.3 0.7 2.2
Annual Mean 0.5 1.6 0.9 3.0 0.4 14
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BENZENE CONCENTRATIONS 2003

LONDON BOROUGH OF NEWHAM

Site Code
Month 1 2 3 4

ppb ug m3 ppb ug m3 ppb ug m3 ppb ug m3
January 1.4 4.4 14 4.4 15 5.0 - -
February 1.0 3.4 0.9 3.0 0.8 2.7 1.2 3.8
March 1.0 3.2 0.8 2.5 1.2 3.8 1.1 3.7
April 0.8 2.5 0.7 2.3 0.7 2.3 0.7 2.3
May 0.4 14 0.5 1.6 0.5 1.5 0.5 1.7
June 0.4 14 0.3 11 0.5 15 0.5 15
July 0.4 1.3 0.2 0.8 0.3 0.9 0.4 1.4
August 0.5 15 0.4 1.3 0.4 1.2 0.4 1.3
September 0.4 1.3 0.3 1.1 0.4 1.3 0.5 15
October 0.7 2.3 0.5 1.6 0.6 2.0 0.8 2.6
November 0.9 2.9 0.8 2.5 0.9 2.9 0.8 2.4
December 1.1 3.5 0.8 2.5 0.8 2.7 0.9 3.0
Annua Mean|| 0.7 2.4 0.6 2.1 0.7 2.3 0.7 2.3

Site Code
Month 5 6 7 8

ppb ug m3 ppb ug m3 ppb ug m3 ppb ug m3
January 0.7 2.2 1.0 3.3 1.0 3.4 1.2 3.9
February 0.7 2.2 0.7 2.3 0.7 2.3 0.7 2.2
March 1.3 4.4 0.8 2.6 - - 0.8 2.7
April 0.6 1.8 04 14 0.5 1.7 0.6 2.1
May 0.4 1.2 0.3 0.9 0.3 0.9 0.4 1.2
June 0.3 11 0.7 2.3 0.6 1.9 0.3 1.0
July 0.2 0.7 0.1 0.4 0.2 0.5 0.3 0.8
August 0.3 0.9 0.3 0.9 0.3 1.0 0.4 1.2
September 0.3 1.0 0.3 1.1 0.3 1.1 0.5 15
October 0.5 15 0.4 14 0.4 1.4 0.5 15
November 0.4 1.4 0.5 1.6 0.5 1.5 0.7 2.2
December 0.8 2.6 0.7 2.2 0.9 2.9 0.7 2.3
Annual Mean|| 0.5 1.7 0.5 1.7 0.5 1.7 0.6 19
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BENZENE CONCENTRATIONS 2003

LONDON BOROUGH OF NEWHAM (continued)

Site Code
Month 9 10 11 12
ppb ugm3 |[ppb ugm3 |[ppb ug m3 ppb ug m3

January 1.2 4.0 0.8 2.6 11 3.6 1.0 3.2
February 1.1 3.6 0.8 2.4 0.7 2.3 0.7 2.3
March 0.9 3.0 0.6 1.9 0.9 2.9 0.8 2.7
April - - 0.5 1.6 0.5 1.7 0.7 2.2
May - - 0.3 0.9 0.4 1.2 0.4 1.4
June 0.8 2.5 0.3 0.9 0.4 1.3 0.7 2.2
July 0.3 1.0 0.2 0.5 0.1 0.5 0.2 0.6
August - - 0.3 0.8 0.3 0.9 0.4 14
September 0.4 1.3 0.3 11 0.3 1.1 0.4 1.3
October 0.6 2.0 0.4 1.3 0.4 1.2 0.4 1.4
November 0.6 2.0 0.5 1.6 0.5 1.7 0.6 2.1
December 0.5 1.6 0.7 2.3 - - 0.7 2.3
Annual Mean| 0.7 2.3 0.5 15 0.5 1.7 0.6 1.9
ROYAL BOROUGH OF KENSINGTON AND CHEL SEA

SteCode
Month KCO01 KC02 KC03 KCH4 KC05

ppb w3 fppb wm3 _ ppb w3 fppb wnm3  |ppb i
January 39 12.6 3.0 9.6 4.3 13.8 2.7 8.8 34 10.9
February 15 5.0 1.0 3.3 34 11.0 0.9 2.9 1.1 3.7
March 15 4.8 0.9 3.0 30 9.9 0.9 3.0 0.7 2.3
April 15 4.8 0.7 2.3 15 4.8 0.5 1.6 0.7 2.3
May 0.6 2.1 04 14 30 9.9 0.3 09 0.5 16
Jre 0.5 1.6 0.4 1.2 4.1 13.3 0.7 2.2 0.7 24
Jly 0.5 1.8 0.1 0.5 2.7 8.7 0.2 0.8 0.3 11
Augugt 0.5 17 0.2 0.7 3.0 9.7 0.3 0.8 0.4 12
September 1.0 3.1 0.7 2.4 3.8 12.2 0.8 2.7 0.9 2.8
October 0.6 2.0 0.3 1.0 2.7 8.7 04 14 0.5 16
November 11 3.5 0.5 17 2.1 6.7 0.6 1.8 0.8 24
December 1.2 4.0 0.6 1.9 2.1 6.9 0.8 2.7 0.6 19
Annud Mean 1.2 3.9 0.7 2.4 30 9.6 0.8 25 0.9 29
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LONDON BOROUGH OF RICHMOND

Ste Code
Month RUT 2 RUT 38 RUT 35 RUT7 Rut 32
ppb w3 |lppb wm3_ fjppb w3 |ppb wnB _ |ppb ug m3

February 11 36 18 5.9 14 46 1.1 36 18 6.0
March 15 4.8 1.3 43 0.7 23 15 5.0 14 4.4
Apil 08 2.7 1.2 3.9 0.7 2.3 12 3.8 1.1 36
May 0.7 2.4 09 2.8 0.6 2.0 0.6 2.1 0.9 2.9
dre 08 25 09 2.8 05 16 0.5 17 0.7 2.4
Ly . - 05 15 05 16 0.6 2.0 0.6 1.9
Augugt 08 25 0.9 2.8 0.7 2.4 0.6 18 0.7 2.2
September 10 3.2 16 5.3 1.1 36 13 4.1 14 45
October 14 45 16 5.1 1.7 54 16 5.2 15 49
November 12 39 1.3 43 15 48 11 3.7 1.3 4.2
Decamber 11 36 18 5.9 1.2 39 15 4.9 1.3 4.2
Amud Men | 10 34 13 4.1 1.0 31 11 34 12 3.7
LONDON BOROUGH OF SUTTON

Site Code
Month Sitel Site?2 Site 3 Ste4 Siteb5

ppb ugm3  Jppb ugm3  fppb ugm3  fippb ugm3  fppb ug m3
January 31 9.9 2.8 9.2 2.7 8.6 2.4 7.8 3.9 12.7
February 1.1 35 0.6 1.8 0.6 2.0 0.6 2.0 - -
March 1.1 3.7 0.8 2.7 0.7 2.3 11 3.6 0.6 2.1
April 0.7 2.3 0.4 1.3 0.6 1.8 0.6 2.0 0.6 1.9
May 0.6 2.0 0.3 0.9 05 1.6 0.3 1.0 0.4 1.3
e 0.6 1.8 2.9 9.3 - - 0.4 1.2 0.4 1.4
Jly 0.3 0.8 0.1 0.3 0.1 0.3 0.2 0.6 0.1 0.3
August 0.3 0.8 0.2 0.7 0.2 0.8 0.2 0.7 0.2 0.6
September 0.8 2.7 0.5 1.6 0.6 1.9 0.6 1.9 0.6 2.1
October 0.8 2.6 0.9 2.8 0.6 2.0 0.8 2.4 0.6 1.9
November 1.1 35 0.7 2.2 0.6 2.1 0.7 2.4 0.7 2.2
December 1.0 3.2 0.7 2.4 0.9 3.0 0.7 2.4 0.6 2.0
Annual Mea| 0.9 3.1 0.9 2.9 0.7 2.4 0.7 2.3 0.8 2.6
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LONDON BOROUGH OF WANDSWORTH

Site Code
Month WS01 WS03 WS05 WS06
ppb ug m3 ppb ug m3 ppb ugm3 |ppb ug m3

January 0.6 19 1.2 3.8 1.0 3.1 11 3.5
February 0.9 31 0.1 0.2 1.2 3.9 0.9 3.0
March 1.0 3.2 2.1 6.7 1.7 5.6 1.2 4.0
April 0.4 1.4 0.8 2.5 0.8 2.5 - -
May 0.3 0.9 0.6 2.0 0.4 1.3 0.2 0.6
June 0.2 0.6 0.7 2.3 0.3 0.9 0.1 0.4
July 0.1 0.5 - - 0.4 1.3 0.4 14
August - - - - - - - -
September - - - - - - - -
October 0.8 2.6 14 4.6 1.1 3.5 - -
November - - - - - - - -
December - - - - - - - -
Annua Mean 0.5 1.8 1.0 3.2 0.9 2.8 0.7 21
CITY OF WESTMINSTER

Site Code
Month WS03 WS04 WS07 WS08

ppb ug m3 ppb ug m3 ppb ug m3 ppb ug m3
January 4.3 14.0 25 8.0 3.6 11.6 2.9 9.5
February 0.7 2.2 0.7 2.4 1.0 3.3 1.0 3.3
March 0.8 2.7 0.7 2.3 1.2 3.9 1.0 3.2
April 0.5 1.7 0.7 2.3 0.8 2.5 0.5 1.6
May 0.4 1.4 0.5 15 0.7 2.2 0.5 1.6
June 0.4 14 0.5 1.7 0.5 1.5 0.5 15
July 0.3 1.0 0.3 0.9 0.4 1.3 0.3 0.9
August 0.6 2.1 0.6 2.1 0.8 2.5 0.7 2.2
September 0.5 1.7 0.5 1.7 0.7 2.2 0.6 18
October 0.4 14 0.5 15 0.6 2.0 0.4 14
November 0.6 1.9 0.6 2.0 0.9 2.9 0.6 18
December 0.7 2.2 0.6 2.1 0.9 3.0 0.7 2.2
Annual Mean|| 0.9 2.8 0.7 2.4 1.0 3.2 0.8 2.6
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CITY OF WESTMINSTER (continued)

Site Code
Month WS09 WS10

ppb ugm3 |ppb ug m3
January 2.6 8.3 2.6 8.6
February 0.5 1.7 0.2 0.6
March 0.8 2.6 - -
April 0.6 1.8 0.6 1.9
May 0.5 1.8 0.3 1.1
June 0.3 1.0 0.4 1.2
July - - 0.2 0.5
August 0.6 2.1 - -
September 0.5 15 0.6 19
October 0.4 1.3 0.4 11
November 0.6 1.9 0.6 1.9
December 0.6 2.1 0.0 0.1
Annual Mean 0.7 2.4 0.6 1.9

LONDON BOROUGH OF HILLINGDON

Site Code
Month HD31 HD46 HD48 HD50 HD58

ppb ug m3 ppb ug m3 ppb ug m3 ppb ug m3 ppb ug m3
January 2.9 9.3 3.0 9.7 3.7 11.9 2.9 9.4 3.7 11.9
February 1.1 3.7 1.4 4.5 1.3 4.1 1.1 3.7 1.2 3.8
March 0.5 1.6 0.6 2.1 0.7 2.2 0.6 1.9 0.5 1.7
April 0.6 1.9 0.8 2.8 0.7 2.3 0.6 1.9 0.6 2.0
May - - 0.7 2.4 0.7 2.3 - - 0.5 1.5
June 0.2 0.7 0.4 1.4 0.6 1.8 0.3 0.9 0.6 2.1
July 0.1 0.5 0.3 0.9 0.2 0.8 - - 0.2 0.6
August 0.3 1.1 0.5 1.7 0.4 1.4 0.4 1.4 0.4 1.4
September 0.6 2.0 1.0 3.1 0.7 2.2 0.6 2.0 0.6 1.9
QOctober 0.7 2.3 1.0 3.1 0.8 2.6 0.9 2.8 1.0 3.2
November 0.9 3.0 1.4 4.6 1.4 45 0.9 2.8 0.8 2.7
December 0.7 2.2 1.0 3.4 1.2 3.8 0.9 2.8 0.9 2.8
Annual Mean 0.8 2.6 1.0 3.3 1.0 3.3 0.9 3.0 0.9 3.0
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TOLUENE CONCENTRATIONS 2003

LONDON BOROUGH OF BARKING AND DAGENHAM

Site Code
Month BD1 BD2 BD3 BD4

ppb ug m3 ppb ug m3 ppb ugm3 |ppb ug m3
January 4.4 16.7 5.7 21.9 5.0 19.0 - -
February 3.9 15.0 7.8 29.7 4.2 16.1 2.3 8.8
March 4.2 16.1 4.7 17.9 4.8 18.5 3.9 14.9
April 13.7 52.4 3.4 13.1 2.9 11.0 22.5 86.0
May 1.9 7.3 2.7 10.5 3.2 12.1 1.6 6.2
June 34 12.9 4.1 15.8 4.2 16.2 2.6 10.1
Jduly 4.0 15.2 3.6 13.6 4.8 18.4 4.0 15.3
August 3.9 14.9 5.3 20.4 4.8 18.3 4.5 17.2
September 21.1 80.7 20.2 77.5 6.6 25.3 5.3 20.4
October 6.2 23.8 6.5 24.8 10.3 39.5 5.0 19.3
November 10.7 41.0 5.6 21.3 14.5 55.4 11.0 41.9
December 5.6 21.5 4.6 17.6 4.6 17.6 2.2 8.4
Annual Mean 6.9 26.5 6.2 23.7 5.8 22.3 5.9 22.6
ROYAL BOROUGH OF KENSINGTON AND CHEL SEA

Site Code
Month KCO01 KC02 KCO03 KCo04 KC05

ppb wm3  |ppb ugm3  |lppb wm3  |ppb ugm3  Jppb ug m3
January 12.1 46.5 8.3 31.7 14.8 56.6 7.8 29.9 9.6 36.7
February 54 20.6 3.4 13.1 155 59.5 24 9.2 3.4 13.2
March 7.4 28.5 5.6 21.4 15.9 61.1 5.2 19.9 3.7 14.0
April 56.9 218.1 42.5 162.8 7.0 26.7 1.8 6.7 3.1 11.9
May 2.8 10.6 1.3 5.1 15.6 59.6 1.6 6.1 2.6 10.0
June 0.3 1.2 2.9 11.3 20.1 76.9 19.9 76.1 15.7 60.0
Jy 5.0 19.3 2.7 10.3 13.9 53.2 3.9 15.0 3.7 14.3
August 4.7 18.2 3.4 13.2 21.3 81.5 3.5 13.2 4.2 15.9
September 18.0 68.9 24.9 95.4 24.8 94.9 21.7 83.0 32.8 125.8
October 14.6 56.1 4.2 16.0 17.0 64.9 4.1 15.7 14.0 53.8
November 6.5 24.8 8.6 32.9 20.8 79.6 8.0 30.6 7.1 27.3
December 7.2 274 5.2 19.7 10.8 41.4 85 32.7 6.7 25.8
Annua Mean 11.8 45.0 9.4 36.1 16.4 63.0 7.4 28.2 8.9 34.1

74




London Wide Benzene Diffusion Tube Survey Annual Report 2003

TOLUENE CONCENTRATIONS 2003

CORPORATION OF LONDON

SteCaode
Marth ail az CL3 a4 as

ppb w8 Jpob  [wnB fppb (B fppb  [wnB Jpob  [wnB
Juay 9.0 34.7 107 | 408 11.0 421 8.7 334 | 103 [ 396
February 2.6 99 31 119 24 9.2 32 123 38 144
Mach 9.7 37.2 41 157 39 150 8.6 329 55 21.2
Apil 39 14.8 27 105 2.2 8.6 24 9.2 21 80
May 2.3 86 27 102 21 8.0 15 5.8 26 100
Jre 5.2 20.0 96 36.8 36 136 4.0 15.2 37 14.2
Jy 33 127 32 124 48 183 39 15.1 34 128
Auge 102 390 | 109 | 419 155 592 146 | 558 - -
Septamber 174 665 | 225 | 862 269 | 1030 | 137 | 524 | 243 | 932
October 3.3 12.7 38 14.7 45 171 4.0 15.2 49 18.7
Noverbea 72 27.7 64 243 85 325 6.5 24.7 6.5 24.7
Decamba 6.0 231 43 165 55 29 4.8 185 45 17.2

Amud Men 6.7 25.6 7.0 26.8 7.6 290 6.3 24.2 6.5 249

SteCode
Month CL6 CL7 cL8 CL9 CL10

ppo B |ppb wnB_ |ppb wnB  fppb  JynB  fjpb g3
January 142 545 | 100 | 384 | 81 | 310 | 113 | 433 | 136 | 520
February 2.8 109 | 27 | 103 ] 31 | 120 | 29 | 113 | 46 175
March - - 35 | 133 | 96 | 369 | 38 | 145 | 91 | 350
Apil 2.7 105 | 36 | 138 | 25 9.7 31 | 119 | 33 12.7
May 2.7 104 | 14 5.3 34 | 29| 30 | 115 | 33 125
Jre 41 158 || 130 | 48 | 125 | 480 | 53 | 204 || 67 255
Jy 41 155 | 25 95 51 | 194 | 36 | 139 | 62 236
Auguet 175 671 | 118 | 454 | 93 | 7 | 149 | 571 || 156 | 599
September 208 798 | 143 | 548 | 300 | 1149 | 156 | 596 || 149 | 57.2
October 38 147 | 97 | 371 60 | 29 | 39 | 148 | 57 21.9
November 107 8| 89 | 341 | 105 | 42| 77 | 203 | 141 | m41
Decamber 5.9 25| 56 | 223 | 51 | 194 | 46 | 174 | 62 236

Anmud Meen 8.1 311 7.2 2017 8.8 336 6.6 254 8.6 33.0
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Site Code |
Month HSBTEX1 HSBTEX2 HSBTEX3 HSBTEX4
ppb ugm3  |[ppb ugm3  [ppb ugm3 |[ppb ugm3
January - - 5.3 20.1 7.3 28.0 6.1 23.5
February 2.7 10.5 1.7 6.7 3.7 14.1 2.2 8.5
March 2.2 8.2 - - - - - -
April 1.2 4.7 - - - - - -
May - - - - - - - -
June 5.1 19.4 6.2 23.6 9.3 35.7 5.0 19.3
July 3.8 14.7 34 12.9 4.8 18.3 2.7 10.5
August 22.6 86.5 11.9 45.5 11.8 45.2 14.5 55.7
September 5.0 190.1 45 17.1 54 20.8 10.1 38.5
October 3.1 11.8 3.3 12.7 3.5 13.5 8.4 32.3
November 4.3 16.5 4.6 17.6 6.0 23.1 4.6 17.8
December 5.5 21.2 4.4 17.0 47 18.0 3.2 12.2
Annua Mean 5.6 21.3 5.0 19.2 6.3 24.1] 6.3 24.3
Site Code
Month HS BTEX5 HS BTEX6 HSBTEX7
ppb ug m3 ppb ugm3  [ppb ug m3
January 7.0 26.8 8.6 33.0 4.0 15.3
February 2.1 8.1 4.0 15.5 - -
March 2.2 8.3 3.7 14.0 2.4 94
April 2.3 8.9 3.1 11.9 15 5.7
May - - - - - -
June 9.6 36.9 8.8 33.8 4.6 17.6
July 7.5 28.8 6.4 24,5 5.0 19.1
August 15.1 57.6 11.8 45.1 12.3 46.9
September 10.5 40.2 9.5 36.5 8.2 31.3
October 3.9 15.1 6.8 26.0 3.9 14.9
November 5.3 20.2 7.9 30.4 6.3 24.3
December 4.1 15.6 6.1 23.5 4.2 16.0
Annual Mean 6.3 24.2 7.0 26.7 52 20.0
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LONDON BOROUGH OF RICHMOND

Ste Code
Morth RUT 2 RUT 38 RUT 35 RUT 7 Rut 32

ppb w3 |fppb um3  Jppb ugm3  ppb um3  |ppb ug m3
February 44 16.8 59 225 5.0 19.1 4.8 18.3 5.6 215
March 75 28.6 6.3 24.3 3.3 12.6 11.0 42.3 6.7 25.8
April 7.8 30.0 9.7 371 5.6 21.4 10.3 39.3 7.6 29.3
May 34 12.9 4.3 164 25 95 6.7 25.6 41 15.7
e 10.2 39.0 6.2 23.8 34 13.2 9.2 35.0 3.8 14.7
Jy - - 6.3 24.3 8.6 329 145 55.5 54 20.6
August 8.1 31.0 9.1 349 101 38.8 10.6 40.5 7.4 28.4
September 225 86.2 23.8 91.0 378 144.8 325 1245 373 142.8
October 94 35.9 12.4 475 8.8 33.6 194 74.4 8.4 322
November 9.0 34.4 8.5 325 6.9 26.4 4.3 16.4 3.7 14.3
December 45 17.1 6.3 24.0 8.2 313 6.6 25.2 4.0 15.3
Annud Mean 8.7 33.2 9.0 344 9.1 349 11.8 45.2 8.6 32.8

LONDON BOROUGH OF SUTTON

Site Code
Month Stel Site2 Site 3 Site4 Ste5

ppb ugm3  fppb ugm3  [ppb ugm3  |ppb ugm3  [ppb ug m3
January 9.3 35.6 8.1 30.9 7.1 27.3 6.4 24.7 116 | 443
February 3.2 12.1 1.3 5.2 1.7 6.5 1.7 6.6 - -
March 5.6 21.3 39 14.9 4.4 16.8 5.9 225 35 13.4
April 338 14.4 2.4 9.3 35 135 2.6 10.0 34 13.1
May 34 13.0 1.4 5.2 2.3 8.9 2.1 8.2 2.3 8.8
Jne 8.4 32.3 7.4 28.5 - - 3.7 14.1 9.8 37.7
Jly 2.7 10.4 35 13.4 2.7 10.2 4.0 15.2 3.3 12.6
August 15.8 60.5 9.0 34.3 20.2 77.2 13.8 52.8 9.4 36.1
September || 28.0 | 107.3 8.3 31.9 6.7 25.7 9.0 345 115 | 44.0
October 116 | 444 5.0 19.3 45 17.1 8.0 30.6 34 12.9
November | 105 | 40.1 8.6 32.8 6.6 25.3 7.1 27.1 8.4 32.0
December 5.4 20.8 2.7 10.2 7.0 26.9 3.0 113 3.0 11.4
Annual Meaf 9.0 34.3 5.1 19.6 6.1 23.2 5.6 21.5 6.3 24.2
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LONDON BOROUGH OF BARKING AND DAGENHAM

Site Code
Month BD1 BD2 BD3 BD4
ppb ug m3 ppb ug m3 ppb ugm3 |ppb ug m3

January 04 1.8 0.6 2.5 0.4 1.6 - -
February 0.2 1.1 0.5 2.1 0.3 1.5 0.1 0.6
March 0.3 1.2 0.3 15 0.3 1.2 0.2 0.8
April 0.5 2.1 0.3 1.2 0.2 1.1 0.4 17
May 0.2 0.7 0.3 12 0.2 1.0 0.1 0.5
June 0.3 1.4 0.4 19 0.5 2.1 0.2 0.9
July 0.2 1.1 0.2 1.0 0.3 1.3 0.2 0.7
August 0.2 0.9 0.3 12 0.2 11 0.2 0.7
September 0.5 2.2 0.4 19 0.4 1.6 0.3 1.2
October 0.5 2.3 0.5 2.3 0.7 3.3 0.4 1.7
November 0.5 2.3 0.4 1.6 0.5 2.3 0.4 1.7
December 04 2.0 0.4 2.0 0.4 1.6 0.3 1.2
Annual Mean 0.4 1.6 0.4 17 0.4 1.6 0.2 1.1
ROYAL BOROUGH OF KENSINGTON AND CHEL SEA

SteCode
Month KCo1 KC02 KC03 KC04 KC05

ppb w3 |lppb w3 |ppb w8 |ppb wnB  |ppb ugm3
January 2.0 8.7 15 6.6 23 9.9 1.3 5.6 1.7 7.4
February 0.7 3.2 04 1.6 17 7.3 0.3 12 04 1.9
March 0.7 29 03 15 15 6.5 0.3 15 0.2 11
Apil 0.9 4.0 05 2.3 08 34 0.2 11 04 17
May 0.3 14 0.1 0.6 16 71 0.1 04 0.2 1.0
Jde 3.2 141 04 1.6 24 10.7 11 4.7 0.8 3.6
Jy 0.4 1.8 0.1 05 13 5.7 0.2 0.8 0.3 1.1
Augudt 0.4 1.7 0.2 0.7 24 10.5 0.2 09 0.3 1.2
September 0.5 2.1 04 17 19 85 0.6 25 0.4 1.9
October 04 16 0.2 0.7 18 79 0.2 11 0.6 2.7
November 0.5 2.3 03 15 22 9.6 0.3 14 0.4 1.8
December 0.7 3.0 04 1.7 09 39 0.6 25 0.4 17
Anmnud Mean 0.9 39 04 17 17 7.6 0.4 20 0.5 2.3
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CORPORATION OF LONDON

Ste Code
Month cL1 CL2 CL3 CL4 CL5

ppb wm3 _ fppb ugm3  |jppb wn3 |[ppb wni3  |ppb w3
January 14 6.3 1.6 6.9 16 7.2 1.3 57 1.6 7.2
February 03 1.3 04 18 0.2 11 04 1.7 04 2.0
March 04 2.0 0.3 14 0.3 11 0.3 15 04 1.6
Apil 0.4 17 0.3 15 0.3 13 0.3 15 0.3 12
May 0.2 0.9 0.3 12 0.1 0.6 0.3 12 0.2 11
dre 04 1.6 5.6 24.6 0.2 0.7 0.2 10 0.3 1.2
Ly 0.2 0.9 04 1.7 0.3 1.4 0.2 0.8 0.2 1.0
Augud 0.3 1.3 0.2 11 0.2 08 0.2 08 - -
September 0.5 23 05 22 0.4 17 0.3 13 0.4 18
October 0.3 1.2 0.4 1.6 0.3 12 0.3 1.3 0.4 1.7
November 03 15 04 16 04 1.7 0.3 14 0.3 15
December 0.5 2.1 04 2.0 0.4 1.8 04 2.0 0.4 1.7
Annud Mean 04 19 09 40 04 17 04 17 05 2.0

Ste Code
Morth CL6 a7 CL8 a9 CL10

ppo wnB  |ppb w8 ﬂppb wpnB ppb w8 Jppb  |uynB
Januay 24 105 [ 16 6.9 14 6.3 18 78 19 82
February 04 20 03 13 04 17 03 15 0.7 29
March - - 02 1.0 16 6.9 03 14 21 94
April 03 15 04 19 04 16 04 18 04 19
May 03 12 02 09 04 18 02 11 04 19
lre 03 15 07 29 0.7 31 03 12 04 20
Jy 02 10 01 06 04 16 02 10 04 20
AugLet 02 11 02 1.0 03 12 02 08 06 25
September 05 21 03 15 06 24 05 21 0.7 30
October 02 11 05 23 04 19 03 15 06 24
November 05 22 04 16 06 25 03 15 08 34
Deoarber 04 18 04 17 04 20 39 | 172 | 06 25
Anruel Men 05 24 04 [ 20 06 | 28 07 [ 32 08 | 35
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Site Code
Month HSBTEX1 HSBTEX2 HSBTEX3 HS BTEX4
ppb ug m3 ppb ug m3 ppb ugm3 |ppb ug m3
January - - 0.2 1.0 0.4 1.9 0.5 2.1
February 0.3 15 0.1 0.6 0.4 1.9 0.3 12
March 0.2 0.9 - - - - -
April 0.2 0.8 - - - - -
May - - - - - - - -
June 0.3 14 0.3 1.2 0.5 2.1 0.3 1.4
July 0.1 0.6 0.1 0.4 0.1 0.6 0.1 0.5
August 0.3 15 0.1 0.6 0.3 1.2 0.2 1.0
September 0.3 1.2 0.3 1.2 0.4 1.7 0.4 1.8
October 0.2 0.9 0.2 0.8 0.2 1.0 0.4 1.8
November 0.3 14 0.3 1.4 0.3 1.4 0.4 1.6
December 0.4 18 0.4 1.7 0.5 2.2 0.4 16
Annual Mean 0.3 12 0.2 1.0 04 1.6 0.3 1.4
Site Code
Month HSBTEX5 HS BTEX6 HSBTEX7
ppb um3  |ppb wm3 |ppb g
January 0.4 1.6 0.9 3.8 0.2 1.0
February 0.2 10 0.5 24 - -
March 0.2 0.8 0.4 18 0.2 0.9
April 0.1 0.3 0.5 2.2 0.2 0.9
May - - - - - -
Jdune 3.9 171 0.7 30 0.2 0.9
duly 0.2 1.0 0.4 18 0.1 0.6
August 0.2 1.0 0.4 16 0.2 0.9
September 0.7 2.9 0.3 12 0.3 14
October 0.2 10 0.5 2.2 0.2 1.0
November 0.3 14 0.7 3.0 04 1.7
December 0.4 1.8 0.6 29 04 1.6
Annua Mean 0.6 2.7 0.5 24 0.2 1.1
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ETHYL BENZENE CONCENTRATIONS 2003

LONDON BOROUGH OF RICHMOND

Site Code
Month RUT 2 RUT 38 RUT 35 RUT 7 Rut 32
ppb w3 Jppb unm3  Jppb wnB  [ppb wnB  fppb ug m3

February 05 2.2 0.8 34 0.6 2.7 05 21 0.8 34
March 0.5 24 0.5 2.3 0.3 1.3 0.6 24 19 8.5
Apil 0.4 17 0.6 2.7 0.3 12 0.6 2.7 0.6 2.6
May 0.5 21 0.5 21 04 16 04 1.6 04 1.9
Jre 5.1 22.6 0.8 35 0.6 24 05 2.2 05 2.3
Jy - - 0.3 15 05 21 0.6 24 04 1.7
August 0.6 2.8 0.5 21 04 18 04 1.6 04 1.9
September 05 21 0.9 3.8 0.6 2.8 0.7 29 0.7 3.3
October 05 22 0.7 31 0.6 2.9 09 4.0 0.6 29
November 0.7 29 0.8 3.7 0.7 3.2 0.6 2.7 0.6 2.6
December 05 2.3 0.9 41 1.0 45 0.7 29 0.6 24
Annud Mean 1.0 4.3 0.7 29 05 24 0.6 25 0.7 3.0
LONDON BOROUGH OF SUTTON

Site Code
Month Stel Site2 Site 3 Site4 Siteb5

ppb ugm3  |ppb ug m3 1ppb ugm3  [jppb um3  [ppb ug m3
January 1.6 6.9 14 6.0 13 5.6 11 5.0 2.0 9.0
February 0.4 1.6 0.1 0.2 0.1 0.5 0.1 0.6 - -
March 0.4 1.8 0.2 1.1 0.2 1.1 04 1.6 0.2 0.9
April 0.5 2.2 0.3 1.2 05 2.3 0.3 15 0.4 1.7
May 0.4 1.6 0.1 0.4 0.2 1.0 0.2 0.7 0.2 0.7
e 5.6 24.8 0.4 2.0 - - 05 2.3 5.9 25.8
Jly 0.2 0.9 0.1 0.5 0.1 0.4 0.2 0.7 0.1 0.5
August 0.2 0.7 0.1 0.6 0.2 0.9 0.2 0.7 0.1 0.5
September 0.5 2.1 0.4 1.7 0.3 1.2 0.3 1.3 0.3 15
October 0.6 2.4 0.3 15 0.2 11 04 1.7 0.2 1.0
November 0.5 2.2 0.4 1.6 0.3 15 04 1.7 0.4 1.6
December 05 2.2 0.3 15 05 21 04 1.6 0.3 1.3
Annud Medf 0.9 41 0.3 15 04 1.6 04 16 0.9 4.0
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M, P-XYLENE CONCENTRATIONS 2003

LONDON BOROUGH OF BARKING AND DAGENHAM

Site Code
Month BD1 BD2 BD3 BD4

ppb ug m3 ppb ug m3 ppb ugm3 |ppb ug m3
January 0.6 2.8 0.8 3.6 0.5 2.4 - -
February 0.4 1.8 0.7 3.2 0.5 2.4 0.3 11
March 0.3 15 0.4 1.9 0.3 1.5 0.2 0.9
April 0.5 2.3 0.3 15 0.3 14 0.3 1.5
May 04 1.8 0.8 34 0.6 2.5 0.2 0.7
June 0.6 2.7 0.8 3.7 1.0 4.4 0.3 1.2
Jduly 0.7 3.1 0.7 31 0.9 4.0 0.4 1.9
August 0.6 2.6 0.9 4.1 0.8 3.7 0.4 1.7
September 1.2 5.4 1.1 5.0 1.0 4.2 0.6 2.7
October 1.0 4.6 1.1 4.9 1.5 6.7 0.6 2.8
November 11 5.0 0.7 3.3 1.1 4.9 0.7 2.9
December 1.0 4.5 1.1 4.8 0.9 3.9 0.5 2.2
Annual Mean 0.7 S92 0.8 3.5 0.8 3.5 0.4 1.8

ROYAL BOROUGH OF KENSINGTON AND CHEL SEA

SiteCode
Month KCo1 KC02 KCO03 KC04 KCO05

ppb wm3  [ppb w3 [ippb um3  [ppb um3  [ppb ugm3
Jenuary 43 19.1 31 135 5.6 24.9 2.6 11.3 33 14.6
February 1.0 43 0.4 1.9 2.8 12.1 0.4 1.6 0.6 2.7
March 0.9 42 0.4 1.6 2.3 10.4 0.4 1.7 0.3 1.4
April 1.2 5.1 0.5 2.1 1.2 5.1 0.3 1.3 05 2.1
May 0.7 30 0.2 0.7 5.3 23.2 0.2 0.8 0.6 2.7
e 05 2.2 0.6 2.8 6.8 30.1 2.6 11.5 2.1 9.4
Jy 14 6.1 0.3 1.5 4.5 19.8 0.6 2.5 0.7 3.2
August 13 5.6 0.4 1.9 7.7 34.1 0.6 2.5 0.9 4.0
September 14 6.0 0.8 34 7.9 35.0 1.7 7.4 1.0 4.5
October 10 46 0.4 1.9 5.9 26.0 0.6 2.6 1.9 8.2
November 13 5.7 0.7 3.1 7.3 32.1 0.7 2.9 1.1 47
December 1.9 8.3 0.8 3.3 2.7 12.0 1.4 6.4 0.9 3.8
Annud Mean 1.4 6.2 0.7 31 5.0 22.1 1.0 4.4 1.2 5.1
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M, P-XYLENE CONCENTRATIONS 2003

CORPORATION OF LONDON

Site Code
Month CL1 CL2 CL3 CL4 CL5

ppb wmd  [ppb  Jugm3 fppb  fugm3 ppb  fugm3 Jppb  jugns
January 2.8 125 3.4 14.8 31 13.6 2.6 114 34 14.8
February 04 1.8 0.6 2.5 0.3 14 0.5 2.3 0.5 24
March 0.5 2.4 0.4 1.7 0.3 13 04 1.7 04 17
April 0.5 2.0 0.4 1.7 0.3 14 0.4 16 0.3 12
May 0.5 2.3 0.6 2.8 0.3 14 0.3 15 0.4 17
Jdne 0.9 4.0 8.0 354 0.3 15 0.5 2.4 0.6 25
Jy 0.7 3.0 0.9 4.0 0.9 39 0.5 2.0 0.5 24
Augudt 0.9 4.0 0.8 3.6 05 2.3 0.6 2.5 - -
September 13 57 14 6.0 0.9 39 0.8 34 1.0 42
October 0.8 3.7 1.0 4.3 0.7 3.3 0.8 3.7 1.1 4.6
November 0.9 39 0.9 4.0 10 43 0.8 3.6 0.8 35
December 1.2 53 11 4.9 09 39 1.0 4.6 0.8 3.7
Annud Mean 1.0 4.2 1.6 7.1 0.8 35 0.8 3.4 0.9 39

Ste Code
Month CL6 L7 CL8 L9 CL10

ppb wnB |ppb  [wnB [ppb wnB ppb  {wnB |ppb  |unB
Jenuary 46 205 31 | 836 28 | 25| 36 | 159 | 39 | 171
February 06 26 04 18 05 23 04 19 0.9 41
March - - 03 1.3 0.7 3.1 04 1.7 09 41
April 04 1.8 05 2.0 04 17 05 2.0 06 25
May 07 31 03 15 11 50 08 34 12 51
dre 09 41 16 6.8 17 75 07 3.0 12 54
Ly 06 27 04 16 1.0 45 07 30 13 58
Augugt 07 32 06 27 09 38 06 26 18 79
September 12 5.2 08 35 14 6.1 12 54 2.1 91
October 0.7 3.2 16 6.9 14 6.1 09 41 17 75
November 13 5.8 09 40 16 70 09 38 23 | 103
Decamber 09 39 09 38 11 48 10 46 15 65
Amud Mean 12 51 09 41 12 54 10 43 16 71
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M, P-XYLENE CONCENTRATIONS 2003

LONDON BOROUGH OF HOUNSL OW
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Site Code
Month HSBTEX1 HSBTEX2 HSBTEX3 HS BTEX4
ppb ug m3 ppb ug m3 ppb ugm3 |ppb ug m3
January - - 0.4 1.6 0.6 2.8 0.7 31
February 0.5 2.1 0.2 0.9 0.6 2.7 0.3 15
March 0.3 1.2 - - - - - -
April 0.5 2.1 - - - - - -
May - - - - - - - -
June 0.7 3.2 0.5 2.4 1.0 4.5 0.8 34
Jduly 0.5 2.0 0.3 1.2 0.5 2.2 0.4 1.6
August 0.9 3.8 0.4 1.9 0.9 3.8 0.6 25
September 0.7 3.3 0.7 3.3 11 5.0 1.2 5.2
October 0.6 24 0.4 1.9 0.7 3.2 1.2 5.1
November 0.8 3.7 0.6 2.7 0.8 3.6 1.0 4.3
December 11 4.8 0.9 4.0 14 6.1 0.9 3.8
Annual Mean 0.6 2.9 0.5 2.2 0.9 3.8 0.8 34
Site Code
Month HSBTEX5 HSBTEX6 HSBTEX7
ppb ug m3 ppb ug m3 ppb ug m3
January 0.5 2.4 1.3 5.6 0.3 15
February 0.3 14 0.8 3.4 - -
March 0.3 1.2 0.7 2.9 0.3 1.2
April 0.1 0.5 1.5 6.5 0.5 24
May - - - - - -
June 5.7 25.1 2.0 8.6 0.5 2.2
Jduly 0.5 2.2 1.4 6.2 0.4 1.8
August 0.6 2.6 1.1 5.0 0.6 24
September 0.7 2.9 1.9 8.4 0.8 3.4
October 0.6 2.7 1.5 6.8 0.6 2.8
November 0.8 3.4 2.1 9.5 1.0 4.6
December 1.0 4.6 1.8 7.9 0.7 3.3
Annua Mean 1.0 45 15 6.4 0.6 2.6
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M, P-XYLENE CONCENTRATIONS 2003

LONDON BOROUGH OF RICHMOND

SteCode
Month RUT 2 RUT 38 RUT 35 RUT 7 Rut 32

ppo  |wrm3 fppb jwrm3 fppb fugm3 fppb  ugmB ppb  [ugmB
February 0.7 3.2 12 5.3 0.9 39 0.7 3.1 11 5.0
March 0.7 3.0 0.7 33 04 18 0.7 31 09 38
Apil 0.6 2.6 09 3.8 04 16 0.9 4.0 0.8 37
May 11 5.0 13 5.9 0.8 36 1.2 5.2 13 5.9
dre 76 | 3833 | 18 8.0 11 50 11 47 13 55
Ay - - 11 4.6 14 6.0 17 74 13 5.8
August 2.0 8.9 18 7.8 15 64 1.2 53 16 7.0
September 1.2 5.4 27 | 118 | 15 6.7 17 7.6 19 85
October 15 6.5 2.1 9.3 19 8.3 26 | 114 | 19 8.5
November 31 | 138 | 16 7.2 1.9 85 14 6.2 17 7.3
December 15 6.7 30 | B0 | 33 | 147 | 20 8.8 16 7.2
Annud Mean | 2.0 8.8 16 7.3 14 6.1 14 6.1 14 6.2
LONDON BOROUGH OF SUTTON

Ste Code
Month Stel Ste2 Ste3 Ste4 Ste5
loppb  [wm3 Jppb  [ugm3 fppb  [wgm3 fppb  |ugm3 [ppb  jugm3

Jenuary 31 | 1385 | 26 | 114 | 25 | 108 | 23 | 100 | 38 | 170
February 05 2.3 0.1 03 0.2 0.7 0.2 0.9 - -
March 05 2.2 0.3 12 03 11 04 18 0.2 0.9
Apil 0.6 2.8 0.3 14 05 24 03 15 04 1.9
May 0.7 31 0.1 05 04 16 04 16 04 17
dne 78 | 343 | 12 5.1 - - 0.9 3.7 80 | 351
Jy 0.5 2.3 0.3 11 03 11 05 2.0 03 15
August 0.5 2.0 0.3 1.2 05 2.2 05 2.0 03 11
September | 1.2 53 11 49 0.6 2.8 08 35 08 34
October 17 76 0.7 30 0.6 2.8 10 4.5 0.6 2.6
November | 1.2 5.2 0.5 23 0.6 2.6 0.8 3.4 0.7 3.1
December | 14 6.1 0.6 2.7 12 5.2 0.8 3.6 0.6 2.7
Annua Meal| 1.6 72 0.7 2.9 0.7 30 0.7 3.2 15 6.5
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O-XYLENE CONCENTRATIONS 2003

LONDON BOROUGH OF BARKING AND DAGENHAM

Site Code
Month BD1 BD2 BD3 BD4

ppb ug m3 ppb ug m3 ppb ugm3 |ppb ug m3
January 04 1.8 0.5 2.4 0.3 15 - -
February 0.3 1.2 0.5 2.1 0.4 1.8 0.2 0.7
March 0.2 1.1 0.3 14 0.2 0.9 0.2 0.7
April 0.4 1.7 0.3 11 0.2 1.0 0.2 1.0
May 0.1 0.6 0.3 11 0.2 0.8 0.1 0.2
June 0.2 0.8 0.3 11 0.3 15 0.1 0.3
July 0.2 1.0 0.2 1.0 0.3 1.2 0.2 0.7
August 0.2 0.9 0.3 13 0.3 1.2 0.2 0.7
September 0.5 2.1 0.4 19 0.4 1.7 0.2 1.0
October 04 1.6 0.4 17 0.5 2.3 0.2 1.0
November 0.4 1.7 0.3 11 0.4 1.7 0.2 1.0
December 0.3 1.4 0.4 1.6 0.3 1.2 0.1 0.6
Annual Mean 0.3 1.3 0.3 15 0.3 14 0.2 0.7
ROYAL BOROUGH OF KENSINGTON AND CHEL SEA

Ste Code
Month KCO01 KC02 KCO03 KC04 KCO05

ppb w3 |jppb ugm3  [jppb w3 [ppb wn3 |ppb g m3
January 15 6.5 1.0 4.4 18 8.1 0.8 3.7 11 4.7
February 0.7 3.2 0.3 13 19 8.4 0.3 11 0.4 18
March 0.7 2.9 0.3 1.1 16 7.1 0.3 12 0.2 1.0
April 0.8 3.6 0.4 15 0.8 3.6 0.2 09 0.4 15
May 0.2 0.9 0.0 0.1 18 7.9 0.1 0.2 0.2 0.8
June 0.5 2.3 0.2 0.9 25 111 0.8 3.7 0.7 3.1
Jy 0.5 21 0.1 0.6 15 6.8 0.2 0.8 0.3 11
Augus 0.4 19 0.2 0.7 2.8 12.2 0.2 10 0.3 14
September 0.5 23 0.3 13 30 13.2 0.6 2.7 0.4 17
October 0.4 1.6 0.2 0.7 21 9.4 0.2 09 0.6 2.6
November 0.4 19 0.2 1.0 28 12.2 0.2 10 0.4 16
December 0.7 3.0 0.2 1.0 10 4.4 0.5 22 0.3 1.2
Annua Mean 0.6 2.7 0.3 1.2 20 8.7 0.4 16 04 19
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O-XYLENE CONCENTRATIONS 2003

CORPORATION OF LONDON

Site Code
Month CL1 CL2 CL3 CcL4 CL5

ppb ugm3  |[ppb um3  |ppb um3  |fppb w3 [ppb ug m3
January 09 41 1.0 4.6 1.0 4.2 0.8 3.7 11 47
February 0.3 1.1 04 1.7 0.2 0.9 04 1.6 0.4 1.6
March 04 1.7 0.3 1.2 0.2 0.9 0.3 1.2 0.3 1.2
April 0.3 14 0.3 1.2 0.2 1.0 0.3 11 0.2 09
May 0.2 0.7 0.2 0.9 0.1 0.3 0.1 04 0.1 0.6
Jre 0.3 15 17 7.6 0.1 0.4 0.2 0.8 0.2 0.8
Jy 0.2 1.1 0.3 15 0.3 1.3 0.2 0.7 0.2 0.8
August 0.3 14 0.3 1.3 0.2 0.9 0.2 0.9 - -
September 05 2.3 05 2.3 0.4 1.6 0.3 1.3 0.4 1.6
October 0.3 1.1 - - 0.3 11 0.2 1.0 0.3 14
November 0.3 1.3 0.3 1.3 0.3 14 0.3 1.2 0.3 12
December 04 1.7 04 1.6 0.3 12 0.3 15 0.3 1.2
Annud Mean 04 1.6 05 2.3 0.3 13 0.3 13 0.3 15

Site Code
Month CL6 CL7 CL8 CL9 CL10

ppb ugm3  |[ppb um3  |ppb ugm3  |fppb ugn3  [ppb ug m3
January 14 6.4 1.0 4.2 1.0 4.2 11 4.8 1.3 5.7
February 0.3 1.3 0.3 1.1 0.4 16 0.3 1.2 0.7 29
March - - 0.2 0.9 0.5 21 0.3 1.2 0.7 29
April 0.2 1.0 0.3 1.3 0.3 1.2 0.3 14 0.4 18
May 0.2 0.7 0.1 0.3 0.4 1.7 0.2 1.0 0.4 1.8
Jdre 0.3 1.2 05 20 0.6 25 0.2 0.9 0.4 1.9
Jy 0.2 0.7 0.1 0.5 0.4 1.6 0.2 11 0.5 20
Augus 0.2 1.0 0.2 0.9 0.3 14 0.2 1.0 0.7 30
September 04 1.9 0.3 1.3 0.6 24 05 21 0.8 36
October 0.2 0.8 05 20 05 2.0 0.3 1.2 0.6 26
November 04 2.0 0.3 1.3 0.6 25 0.3 13 0.8 35
December 0.3 1.1 0.3 1.1 0.4 1.6 0.3 15 0.5 22
Annud Mean 04 1.6 0.3 1.4 0.5 21 04 1.6 0.6 2.8
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Site Code
Month HSBTEX1 HSBTEX2 HSBTEX3 HS BTEX4
ppb ug m3 ppb ug m3 ppb ugm3 |ppb ug m3
January - - 0.2 1.0 0.4 1.9 0.5 2.2
February 0.3 14 0.1 0.6 0.4 1.8 0.2 11
March 0.2 0.9 - - - - - -
April 0.2 0.7 - - - - - -
May - - - - - - - -
June 0.2 0.9 0.2 0.9 0.3 1.4 0.2 1.1
July 0.2 0.7 0.1 0.4 0.2 0.8 0.1 0.6
August 0.3 14 0.2 0.7 0.3 1.3 0.2 1.0
September 0.3 11 0.3 1.1 0.4 1.8 0.4 1.8
October 0.2 0.7 0.1 0.5 0.2 1.0 0.4 1.7
November 0.3 1.2 0.2 1.0 0.3 1.2 0.3 15
December 0.4 1.6 0.3 1.3 0.5 2.1 0.3 1.3
Annual Mean 0.2 1.1 0.2 0.8 0.3 1.5 0.3 1.4
Site Code
Month HSBTEX5 HSBTEX6 HSBTEX7
ppb ug m3 ppb ug m3 ppb ug m3
January 0.4 1.6 0.9 4.0 0.2 1.0
February 0.2 0.9 0.5 2.4 - -
March 0.2 0.8 0.4 2.0 0.2 0.8
April 0.0 0.1 0.6 2.4 0.2 0.8
May - - - - - -
June 1.2 5.1 0.6 2.8 0.1 0.7
July 0.2 0.7 0.5 2.0 0.1 0.6
August 0.2 1.0 0.4 1.8 0.2 0.9
September 0.2 1.0 0.7 3.1 0.3 1.2
October 0.2 0.7 0.6 2.5 0.2 0.9
November 0.3 1.1 0.7 3.3 0.4 1.6
December 0.4 1.6 0.6 2.7 0.3 1.2
Annual Mean 0.3 1.3 0.6 2.6 0.2 1.0




London Wide Benzene Diffusion Tube Survey Annual Report 2003

O-XYLENE CONCENTRATIONS 2003

LONDON BOROUGH OF RICHMOND

Site Code
Month RUT 2 RUT 38 RUT 35 RUT 7 Rut 32

ppb w3 |ppb wm3  [jppb unB  |ppb um3  |ppb ug m3
February 0.5 23 0.9 38 0.7 2.9 0.5 2.2 0.8 3.6
March 0.5 21 0.6 24 0.3 15 0.5 2.1 0.6 27
April 0.3 14 0.6 2.7 0.3 12 0.6 2.8 0.6 24
May 04 18 05 21 0.3 1.3 0.3 1.3 0.5 21
Jdne 1.7 7.6 0.6 25 0.3 14 04 15 0.4 18
Jy - - 04 17 0.5 21 0.6 2.6 0.5 20
August 0.8 35 0.7 29 0.5 2.2 0.4 18 0.5 2.3
September 0.5 22 10 43 0.6 2.8 0.7 3.0 0.8 35
October 05 21 0.6 29 0.6 2.6 0.9 39 0.6 2.6
November 14 6.0 0.6 2.8 0.8 3.6 0.5 2.3 0.7 29
December 0.5 23 11 4.7 1.2 51 0.7 31 0.6 24
Annud Mean 0.7 31 0.7 30 0.6 24 0.5 24 0.6 2.6

LONDON BOROUGH OF SUTTON

Ste Code
Month Stel Ste2 Site 3 Ste4 Steb

ppb ugm3  Jppb ug m3 |Lppb wnd  |ppb w3 |ppb ug m3
January 11 4.8 0.8 3.7 0.8 3.6 0.8 33 1.3 5.7
February 0.4 1.6 0.0 0.1 0.1 0.3 0.1 0.6 - -
March 0.4 1.6 0.2 0.9 0.2 0.8 0.3 1.2 0.2 0.7
April 0.4 1.9 0.2 0.9 04 15 0.3 1.1 0.3 11
May 0.2 1.0 0.0 0.1 0.1 0.4 0.1 0.4 0.1 0.6
e 16 7.2 0.6 2.7 - - 0.2 0.9 1.7 7.4
Jly 0.2 1.0 0.1 0.4 0.1 0.4 0.2 0.7 0.1 0.6
August 0.2 0.8 0.1 0.4 02 0.8 0.2 0.8 0.1 0.4
September 0.5 2.1 0.4 1.9 0.3 1.1 04 1.6 0.3 14
October 0.5 2.3 0.0 0.0 02 0.8 0.0 0.0 0.2 0.8
November 04 1.8 0.2 0.8 0.2 0.9 0.3 11 0.3 1.1
December 0.5 2.0 0.2 0.9 04 1.8 0.3 1.2 0.2 0.9
Annud Megyf 0.5 2.3 0.2 1.1 0.3 1.1 0.2 11 0.4 1.9
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Table 4: Benzene/Toluene Ratios

Borough Site Code Site Annual Benzene Annual Toluene
Classification | Concentration (ppb) | Concentration (ppb) | Benzene: Toluene
Barking BD1 Roadside 0.6 6.9 111
BD2 Roadside 0.7 6.2 1.9
BD3 Background 0.6 5.8 1:110
BD4 Background 04 5.9 1:.13
Kensington KCo01 Roadside 12 11.8 1:10
KC02 Background 0.7 9.4 1:13
KC03 Roadside/PS 3.0 164 16
KC04 Background 0.8 7.4 1: 10
KCO05 Roadside 0.9 89 110
Sutton 1 Roadside 0.9 9.0 1.9
2 Background 0.9 5.1 1.6
3 Background 0.7 6.1 1.8
4 Roadside 0.7 5.6 1.8
5 Background 0.8 6.3 1:/8
Hounslow BTEX 1 Roadside 0.5 5.6 1:11
BTEX 2 Roadside 0.5 5.0 110
BTEX 3 Roadside 0.6 6.3 1. 10
BTEX 4 Roadside 0.6 6.3 1:110
BTEX 5 Background 0.5 6.3 1: 13
BTEX 6 Roadside 0.9 7.0 1.8
BTEX 7 Roadside 0.4 52 1:.12
Corporation of CL1 Roadside 0.8 6.7 1:'8
London CL2 Roadside 0.8 7.0 1: 8
CL3 Background 0.7 7.6 1:110
CL4 Roadside 0.7 6.3 1:19
CL5 Backaround 0.9 6.5 1.7
CL6 Background 0.8 8.1 1:110
CL7 Backaround 0.8 7.2 1.9
CL8 Roadside 0.9 8.8 1. 9
CL9 Background 0.8 6.6 1.8
CL10 Roadside 1.2 8.6 1.7
Richmond RUT 2 Roadside 1.0 8.7 1: 8
RUT36 Roadside 13 9.0 1.7
RUT35 Roadside 1.0 91 19
RUTY Roadside 11 118 111
RUT32 Roadside 12 8.6 17

Note: Above ratio are approximated values, calculated using available data which may not be representative of afull year.
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Hydrocarbon Network Comparison, Marylebone Road Duplicate Exposure
Benzene Diffusion Tube Results

Site Code z‘:‘;‘; Date On T]:le Date Off E)];fne ((:]gl)w fibe Benzene |Benzene Toluene |Toluene Eethnila_ne Eethnila_ne I;{J;-Il-:;le g::w o-Xylene ;{_ylene
ppb ugm3 ppb ugm3 pph ugm3 ppb ug/m3 ppb ugm3
Jan-03 EF 132 |03/01/2003| 1425 |17/01/2003| 13:45 35 14 4.5 285 82 35.2 23 0.6 2.8 38 1.0 43 | 28 07 31
EBF 133 |03/01/2003| 1425 | 1012003 1345 41 15 48 336 108 415 24 0.7 2.9 37 10 42 | 26 07 2.9
Feb-03
Mar-03 |BF 404 | 14/03/2003| 1445 | 27032003 | 14:.00 31 12 3.9 60| 56 213 67 2.0 3.8 3 0.9 38 |23 0.6 2.8
BF 405 | 14/03/2003| 1445 | 27032003 14:.00 40 15 5.0 205 71 273 96 2.9 126 | 45 12 55 | 33 0o 40
Apr-03 BF 541 220042003 1445 |13/05/2003| 15:20 7 0.2 0.5 234 50 19.2 E: 0.1 0.6 12 0.2 0.9 3 0.1 0.2
BF 542 [22/0402003 | 1445 | 13/05/2003 | 15:20 7 0.2 0.5 243 42 200 8 0.1 0.6 14 0.2 1.1 3 0.1 0.2
May-03 |EF 686 |16/05/2003| 1430 |30/05/2003| 15:35 35 14 4.5 209 &7 257 39 1.1 47 | 118 30 133 | 45 1.1 5.0
EBF 687 |16/05/2002 1430 |30/05/2003| 15:35 27 1.0 3.1 153 49 18.8 24 0.7 2.9 65 17 73 |25 0.6 2.8
Jun-03 BF 833 |0W06/2003| 1355 |28/06/2003| 1545 44 10 34 302 &5 247 54 1.0 44 | 176 30 133 | 64 11 47
EBF 834 (0062003 1355 |28/06/2003| 1545 31 07 24 212 45 174 27 0.5 2.2 95 16 72 | 36 0.6 27
Jul-03
Aug 03 [EG 126 | 14/08/2003| 1200 | 17/05/2003| 15:20 51 07 24 626 | 83 E) 39 0.4 1.9 | 186 17 T I 0.5 2.4
BG 127 | 14/08/2003| 1200 | 17092003 | 15:20 51 07 24 902 | 119 456 39 0.4 19 | 154 16 72 |51 0.5 23
Sep-03 BG 272 |TH052003| 1525 |02/10/2003| 13.30 31 1.0 34 558 | 169 646 23 0.6 2.6 71 13 76 | 26 né 2.7
BG 273 | TH052003) 1525 |02/10/2003| 13:30 36 1.2 3.9 558 | 168 64.6 33 0.9 38 103 2.5 11.0 | 38 0.5 4.0
Oct-03 BG 419 102/10/2003| 1330 | 24/10/2003 | 14:15 33 07 24 233 48 183 22 0.4 17 B 10 46 | 23 04 16
BG 420 |02/10/2003] 1330 | 24/10/2003 | 14:15 37 0.8 27 248 51 194 28 0.5 2.2 &9 1.1 50 | 23 04 16
Nov-03
Dec-03 |EG 708 |05/12/2003] 15:00 | 15/12/2003| 10:40 35 14 4.6 209 68 26.1 26 0.7 32 a4 2.2 56 | 31 0.8 35
BG 709 105/12/2003| 1500 | 19122003 | 10:40 35 13 4.1 161 5.3 20.1 22 0.6 27 70 13 20 |25 0.6 28
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