Executive Summary

The UK Government published its strategic policy framework for air quality management in 1995 establishing
national strategies and policies on air quality which culminated in the Environment Act 1995. The Air Quality
Strategy provides a framework for air quality control through air quality management and air quality standards.
These and other air quality standards and their objectives have been enacted through the Air Quality
Regulations in 1997 and 2000. The Environment Act 1995 required Local Authorities to undertake a review of
the air quality in its district from 1999 to 2002. This was known as the ‘first round or air quality review and
assessment' and four reports were submitted by Herefordshire Council to and approved by Defra in fulfilment of
this. As a consequence of this first round, Herefordshire Council declared the Hereford City Air Quality
Management Area (nitrogen Dioxide) 2001 to improve air quality in the city centre.

The next step in this process is to undertake a 'second round' review of current and potential future air quality.
This report constitutes the first stage of this two stage process and is known as the “Updating and Screening
Assessment of Air Quality in Herefordshire 2003” (USA 2003). This report considers pollutant by pollutant

whether or not it is necessary for Herefordshire Council to proceed to a 'Detailed Assessment' of air quality for
any areas flagged up as potentially failing to meet the air quality objectives.

This report finds that there is no need to proceed to a detailed assessment for the following pollutants:
Carbon monoxide
Benzene
1,3 Butadiene
Lead
Sulphur Dioxide

Particles

However, this report does find that there is a need to proceed to a detailed assessment for the following
pollutant:

Nitrogen dioxide in the area of the ‘Bengry Lights’ / Bargates in Leominster, due to elevated monitoring
results.
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1. INTRODUCTION

1.1 The UK Air Quality Strategy

1.1.1 Overview of the Principles and Main Elements of the Air Quality Strategy

The main elements of the Air Quality Strategy can be summarised as followss:

the use of a health effects based approach using national air quality standards and objectives,
the use of policies by which the objectives can be achieved and which include the input of important

actors such as industry, transportation bodies and local authorities and

the predetermination of timescales with target dates of 2003, 2004 and 2005 for the achievement of

objectives and a commitment to review the Strategy every three years.

It is intended that the Air Quality Strategy will provide a framework for the improvement of air quality that is

both clear and workable. In order to achieve this, the Strategy is based on several principles that include:
- the provision of a statement of the Government’s general aims regarding air quality,
clear and measurable targets,
a balance between local and national action and
a transparent and flexible framework.

Co-operation and participation by different economic and governmental sectors is also encouraged within the
context of existing and potential future international policy commitments.

1.1.2 National Air Quality Standards

Table 1 Objectives in the Air Quality Regulations (2000) for Local Air Quality Management

Objective

[number of permitted exceedences a

year and equivalent percentile]

(my m™) date for objective
Benzene 16.25 5 running annual mean 16.25 by 31.12.2003
1,3-butadiene 2.25 1 running annual mean 2.25 by 31.12.2003
CO 11,600 10,000 running 8-hour mean 11,600 by 31.12.2003
Lead 0.5 - annual mean 0.5 by 31.12.2004
0.25 - annual mean 0.25 by 31.12.2008
200 105 1 hour mean 200 by 31.12.2005
NO, [maximum of 18 exceedences year or
(see note) equivalent to the 99.8" percentile]
40 21 annual mean 40 by 31.12.2005
50 - 24-hour mean 50 by 31.12.2004
PMpo [maximum of 35 exceedences year or
(gravimetric) ~ equivalent to the 90" percentile]
Stage 1 Limit 40 - annual mean 40 by 31.12.2004
Value
(see note)
266 100 15minute mean 266 by 31.12.2005
[maximum of 35 exceedences year or
equivalent to the 99.9" percentile]
350 132 1 hour mean 350 by 31.12.2004
SO, [maximum of 24 exceedences year or
equivalent to the 99.7" percentile]
125 a7 24 hour mean 125 by 31.12.2004
[maximum of 3 exceedences year or

equivalent to the 99" percentile]




1.1.3 Relevant Locations for Review and Assessment

For the purpose of review and assessment, Herefordshire Council has focussed its work on locations where
members of the public are likely to be exposed over the averaging period of the objective. Table 2 below
summarises the locations where the objectives should and should not apply..

Table 2. Typical locations where the objectives should and should not apply

Objectives should not
generally apply at ...

Annual mean

1,3 Butadiene
Benzene

Lead

Nitrogen dioxide
Particulate Matter
(PMyo)

All background
locations where
members  of the
public  might be
regularly exposed.

Building facades of
offices or other places of
work where members of
the public do not have
regular access.

Building facades of
residential
properties, schools,
hospitals, libraries
etc.

Gardens of residential
properties.

Kerbside sites (as
opposed to locations at
the building facade), or
any other location where
public exposure is
expected to be short term

24 hour mean
and
8-hour mean

Carbon monoxide

Particulate Matter
(PMuo)

All locations where
the annual mean
objective would

Kerbside sites (as
opposed to locations at
the building facade), or

Sulphur dioxide apply. any other location where
public exposure is
expected to be short term.

Gardens of
residential

properties.




Table 2. (continued) Typical locations where the objectives should and should not apply

Objectives should
generally not apply at ...

1 hour mean - Nitrogen dioxide - All locations where - Kerbside sites where
Sulphur dioxide the annual mean and the public would not
24 and 8-hour mean be expected to have
objectives apply. regular access.

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

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

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

15 minute mean - Sulphur dioxide - Alllocations where
members of the
public might
reasonably be
exposed for a period
of 15 minutes or
longer.

It is unnecessary to consider exceedences of the objectives at any location where public exposure over the
relevant averaging period would be unrealistic. Locations should also represent non-occupational exposure.

1.2 The County of Herefordshire

The County of Herefordshire lies on the Welsh borders, being neighboured by the counties of
Gloucestershire, Worcestershire, Shropshire, Powys and Gwent. In early 2003, all the local authorities
surrounding Herefordshire were consulted about their air quality and how this might impinge on
Herefordshire's.

Herefordshire has a relatively sparse population of about 175,000, with the largest settlement being the
cathedral city of Hereford, located approximately within the centre of the county. Map 1 in Appendix 10
shows the location of Herefordshire's major settlements and Table 3 below outlines the populations for
Hereford, the five market towns and its villages, according to the 2001 census.

Table 3Population of Hereford and the County's Market Towns

Settlement Population %
Hereford 54,842 31.3
Leominster 11,114 6.3
Ross on Wye 10,085 5.8
Ledbury 9221 5.3
Bromyard 5788 3.3
Kington 3176 1.8
Villages & Rural 80,645 46.1
Total 174,871 100

This data is pictorially presented overleaf:
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Population of Herefordshire in 2001

@ Hereford
Leominster

U Ross on Wye
U Ledbury
Kington

@ Bromyard
Villages / Rural

Appendix 9 provides data also derived from the 2001 Census, but relating to the health of the population in
Herefordshire and its transport use, which is of relevance to this report. This appendix 9 for example shows
that the general car ownership in the county has gone up since the last 1991 census from 77.9% to 88.8% (a
10.9% increase) and in Hereford City itself, from 67.3% to 72.2% (a 4.9% increase). As the 1991 Census
also showed a dramatic increase from 1981, it is clear that this trend is continuing.

The 2001 census data is presented in pie charts below and is given as data in appendix 9:

Hereford City Car & Van Herefordshire Car & Van
Ownership in 2001 by % Ownership in 2001 by %

O None & None
One One
O Two O Two
O Three O Three
Four + Four +

The data from the 1991 Census is also shown below for comparison and is also given in appendix 9:

Hereford City Car and Van Ownership Herefordshire Car & Van Ownership
in 1991 by % in 1991 by %

O None O None
One One
OTwo OTwo

O Three + O Three +

1



Appendix 9 also gives an insight into the transport modes used around the county, as shown below for 2001.

Hereford City Mode of Transport to Herefordshire Mode of
Workin 2001 by % Transport to Work in 2001 by %
B Public Transport 8 public
Transport
Motorcycle Motorcycle
O
O Car/ Van Car/Van
O
O Passenger In Car zzfsengef In
) Taxi
Taxi
. B Bicycle
E Bicycle

) Pedestrian
Pedestrian

O Other
O Other

This compares to the data collected in the 1991 Census as shown below and in given appendix 9:

Motorcycle
0O Car/Van
O Passenger In

Car
Bicycle

Hereford City Mode of Transport to Herefordshire Mode of Transport to
Work in 1991 by % Work in 1991 by %
@ Public -
Transport = Public
Transport

Motorcycle
O car/van
O passenger In

Car
Bicycle

. O pedestrian
O Pedestrian

The pie charts above show that since the 1991 census, the number of car drivers commuting to work in
Herefordshire has fallen slightly from 62.5% to 57.8% (a drop of 4.7%). However, the number of car drivers
commuting to work in Hereford City itself remains about the same at 51.4%. Similarly, for public transport,
Hereford City has seen a fall of 2% in the use of its public transport from 7.9% in 1991 to only 5.9% in 2001.
This is mirrored in the county as a whole, which sees a fall from 4.3% in 1991 to 3.5% in 2001 (see appendix
9 for data). Cycling and pedestrian commuting to work has also fallen since the 1991 census.



1.3 The History of Air Quality in Herefordshire
1.3.1 Monitoring Data

Herefordshire has been monitoring its air quality for the past 10 years. This comprised of nitrogen dioxide
diffusion tube monitoring since 1993, the installation of a chemiluminescent (nitrogen dioxide) API Model 200
continuous analyser in 1995 and the installation of a BAM 1020 Beta Gauge (PM10) continuous analyser in
1997. During the first round of review and assessment, Herefordshire Council improved the standard of this
monitoring by implemented various recommendations made by the Government (Defra) to ensure the
accuracy and credibility of the data captured. This was achieved by:

The acquisition in 1998 of an approved service and maintenance contract from Envirotechnology Ltd for
the NO2 chemiluminescent analyser and the BAM 1020 Beta Gauge analyser. Both these are located in
a roadside enclosure beside Edgar Street Roundabout (see Appendix 10, Map 4) and record hourly
levels of nitrogen dioxide and PM10 particulates. The analysers are serviced and calibrated 6 monthly
and records are kept of this. Any breakdowns are reported to and repaired by Envirotechnology Ltd.
Upgraded software has been installed to download the data daily by telemetry to a PC based in the
Council's Bath Street Offices.

The implementation in March 2000 of span gas calibrations for the chemiluminescent nitrogen dioxide
analyser. This measures the accuracy of the chemiluminescent analyser at two weekly intervals, against
a cylinder of nitrous oxide gas at a known concentration. The results of this are used to adjust the
chemiluminescent analyser's readings to account for drift. Procedures relating to the span gas
calibrations are maintained as controlled documents as part of the Environmental Health and Trading
Standard's new quality assurance system.

Since March 2000, approximately 50 nitrogen dioxide diffusion tubes have been placed around the
county at various locations. These are adjusted for bias against triplicate tubes co-located beside the
chemiluminescent analyser's inlet port. Many of these tubes were also relocated to more meaningful
locations, which correspond to public exposure.

Since 2001, the above mentioned data has been made available from the council's web site at
www.herefordshire.gov.uk

1.3.2 Herefordshire Council's Air Quality Reports and Orders

In accordance with its statutory obligations, Herefordshire Council has issued the following air quality
documents and orders to both its public and the relevant stakeholder for consultation:

1 First Stage Air Quality Review and Assessment May 1999
2 Second Stage Air Quality Review and Assessment March 2000
3 Third Stage Air Quality Review and Assessment Feb 2001
4 The Hereford City Air Quality Management Area (Nitrogen Dioxide) Order 2001  Nov 2001
5 Stage Four Air Quality Review and Assessment Nov 2002

All these reports, as well as the order, were submitted for approval to the Government (Defra) and have been
accepted. They are all available on the council's web site mentioned above and in the County’s libraries. The
conclusions and recommendations are referred to in the relevant sections of this report.

The remainder of this report is the ‘Updating and Screening Assessment’ for 2003, as required by statutory
guidance. It strictly follows the methodical ‘step by step’ approach laid down in the technical guidance note
TG (03) for each of the pollutants required.

This part of the report is therefore laid out under the section headings given in the guidance and each section
is addressed for the County as a whole, as is required.
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2. CARBON MONOXIDE

Updating and Screening Summary for Carbon Monoxide

Source, location or data which need to be Action

assessed

New monitoring data outside an AQMA No further action required
Very busy roads or junctions in built up areas No further action required
Industrial sources No further action required

2.1 The Objective
10 mg/m3 as a daily running 8-hour mean, to be achieved by 31°' December 2003.
2.2 Health Effects

Carbon monoxide is a colourless and odourless gas, which at very high levels can cause severe poisoning.
At low levels, carbon monoxide reduces the oxygen carrying capacity of blood which may in turn increase the
risk of heart problems in certain high risk groups, such as pregnant women and people with pre-existing
heart or lung conditions. At extremely high levels in confined buildings, carbon monoxide is the gas
responsible for deaths caused by faulty gas appliances. Carbon monoxide is also an indirect greenhouse
gas, as it slowly converts to carbon dioxide in the atmosphere;.

2.3 The National Perspective

Carbon monoxide is a gas formed by incomplete combustion of carbon based fuels. In general, the more
efficient the combustion process, the lower the carbon monoxide. The main source of carbon monoxide in
the UK is road transport, which accounted for 67% of total releases in 2000. Emissions from diesel vehicles
are relatively low compared to petrol. Carbon Monoxide emissions from petrol vehicles are at their highest
when idling or during stop-start congestion. Catalytic converters fitted to newer cars significantly reduce
emissions of carbon Monoxide by up to 75%;.

Industrial emissions tend to have less impact on ground level air quality, due to the high level dispersion of
gases from chimneys and flues. Significant industrial sources are regulated by other environmental
legislation in order to achieve efficient combustion and ensure adequate dispersion. Carbon monoxide is also
emitted at relatively low levels from domestic properties, mostly from heating and cooking.

Annual emissions of carbon monoxide have been falling steadily since the 1970s and are expected to
continue to do so. According to the latest government projections, road transport emissions will decline by a
further 42% between 2000 and 2005. Government studies suggest that there is little likelihood of the 10
mg/m3 daily running 8-hour mean objective being exceeded by any UK local authority by the end of 2003;.

No Air Quality Management Areas were declared in the UK for the similar (albeit less stringent) 11.6 mg/m3
carbon monoxide objective after the first round of reMew and assessment took place. This tends to support
the above assumption that there will be no need to progress beyond this updating and screening exercise;.

2.4 The Local Perspective

Herefordshire Council's Stage 1 and 2 air quality reports published in May 1999 and March 2000 respectively
reviewed and assessed carbon monoxide against a less stringent 11.6 mg/m3 (10 ppm) 8-hour running mean
for 2005, as required by the then statutory guidance. Both these Stage 1 and 2 documents are available from
the Council’'s web site www.herefordshire.gov.uk.

The 1999 Stage 1 report found that road traffic in the County was the main source of carbon monoxide.
However, in accordance with the relevant guidance at that time, it concluded that the levels of traffic carbon
monoxide would not breach the air quality objective, although it determined that industrial emissions in
Hereford needed further investigationsg.

The Stage 2 report in 2000 further considered the emissions from a combined heat and power station (now
operated by Dalkia Utility Services PLC) off Plough Lane near Hereford's city centre. Ground level carbon
monoxide was predicted for worst case conditions, assuming the plant burnt heavy fuel oil and operated two
of its four boilers at once. The report found that the emissions of carbon monoxide would make only an
extremely small contribution to ambient ground level carbon monoxide and would not result in the objective
being exceeded;;.
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The government (Defra) considered both reports and found the methodology for these conclusions to be
satisfactory.

2.5 Updating and Screening for Carbon Monoxide

In compliance with the Environment Act 1995, the statutory technical guidance note ‘LAQM. TG(03)’ and the
statutory policy guidance note ‘LAQM. PG(03)' Herefordshire Council must review and assess carbon
monoxide again, as set out below:

2.5.1 Background Concentrations

The estimated annual mean background concentrations for carbon monoxide can be accessed from the
internet at www.airguality.co.uk/archive/lagm/tools.php.

The data from this map for carbon monoxide in 2001 shows that estimated background levels fall in the
range 0 mg/m3 t0 0.2 mg/m3. To predict the 2003 levels, an adjustment has to be made using the ‘correction
factor’ of 0.826, as given in LAQM. TG(03). This therefore puts the estimated carbon monoxide background
in the region of 0 mg/m3 to 0.165 mg/ms.

Appendix 11 shows specific data for the 1km grid areas subjected to the DMRB screening method, used later
in this report.

2.5.2 New Monitoring Data

There is no local carbon monoxide data, the nearest data to Herefordshire being Birmingham, Bristol and
Cardiff;.

These results are shown in Table 4 below:

Table 4 Maximum daily running 8-
Carbon Monoxide hour mean concentration
Data of carbon monoxide
Site Site Classification 1999 2000 2001
mg/m° | mg/m® [ mg/m’
Bristol Old Market Roadside 5.7 5.7 6.7
Bristol Centre Urban Centre 3.0 5.2 3.2
Cardiff Centre Urban Centre 2.7 2.9 1.9
Birmingham East Urban Background 4.4 4.4 3.7
Birmingham Urban Centre 3.4 2.1 5.3
Centre

This data shows that there have been no measured exceedences of the 10 mg/m3 daily running 8-hour mean
objective. This data was collected in busy cities, which have greater and more congested traffic flows than
the busiest roads in Herefordshire. As no exceedences of the objective were measured at any of these
locations and concentrations are expected to decline, it is considered unlikely that there will be any
exceedence of the carbon monoxide objective in Herefordshire.

2.5.3 Very Busy Roads and Junctions in Built Up Areas

Monitoring data within the UK indicates that the carbon monoxide objective is only likely to be exceeded near
to very busy roads and junctions, where the 2003 background concentration is greater than 1 mg/m3.

The technical guidance defines ‘very busy roads and junctions’ as:
Single carriageway roads with daily average traffic flows which exceed 80,000 vehicles per day, or
Dual carriageway roads with daily average traffic flows which exceed 120,000 vehicles per day, or
Motorways with daily average traffic flows which exceed 140,000 vehicles per day.

Appendices 1 and 2 show the traffic data collected since the first round review and assessment. This data

shows that the thresholds are far from being exceeded, even with the added correction factors for junctions.
For example the highest AADT flows are along the M50 corridor in south Herefordshire and these are only in
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the region3 of 30,000 per day. The highest estimated background concentration (see section 2.5.1 above) is
0.2 mg/m”.

As there are no ‘very busy roads and junctions’ (as defined by the guidance;) in Herefordshire and the
background concentrations fall below 1 mg/ms, it is considered likely that the objective will be met at all
locations in Herefordshire.

2.5.4 Industrial Sources

Although not specifically required by the methodology for this updating and screening exercise, Dalkia’'s
combined heat and power station mentioned in section 2.4 above has been reassessed, for the sake of
continuity following the first round and the Council’'s Stage 2 conclusions in 2000. The original Stage 2 report
concluded that the plant was unlikely to contribute to ground level carbon monoxide levels in the city at that
time, but this has been further investigated as demonstrated in the paragraph below.

The Dalkia combined heat and power station no longer generates electricity and instead raises only heat and
steam for two adjacent food factories, Sun Valley Foods and Bulmers. Heavy fuel oil is no longer burnt and
the plant is almost predominantly gas fired with the theoretical back up of gas oil. The plant only operates at
full capacity for a few weeks in autumn when Bulmers process their apple harvest. The boilers are authorised
by the Environment Agency as a Part A process and in 2006, this will transferred into the IPPC regime as an
Al installation. Carbon monoxide emissions are considered to be less than originally predicted in 2000,
based on the site’s reduced operation and improved combustion plant since the last review and therefore
unlikely to exceed the objective. This has been ratified by the Environment Agency (its regulator).

2.6 Conclusion

No further action required.

3. BENZENE

Updating and Screening Summary for Benzene

Source, location or data which need to be Action

assessed

New monitoring data outside an AQMA No further action required
Very busy roads or junctions in built-up areas No further action required
Industrial sources No further action required
Petrol Stations No further action required
Major fuel storage depots (petroleum only) No further action required

3.1 The Objectives

16.25 ug/m3 as a running annual mean, to be achieved by 31°' December 2003 and 5 ug/m3 as an annual
mean to be achieved by 2010.

3.2 Health Effects
Benzene is a human carcinogen, the effect of long-term exposure of most significance being leukaemias.
3.3 The National Perspective

In the UK, the main source of benzene emissions are petrol engined-vehicles, petrol refining and
uncontrolled emissions from the larger petrol stations.

Existing national policies are expected to deliver the benzene objective by the end of 2003, even for local
authorities with the busiest roads. These policies include the reduction of the benzene content in petrol to 1%
from 5% and the regulation of the larger petrol stations as authorised processes, which must now incorporate
vapour recovery systems;. Since 1999 the 29 largest petrol stations in Herefordshire (with a throughput
greater than 1 million litres per year) have had to install vapour recovery to prevent displaced petrol fumes
escaping when the underground storage tanks are filled. In 2001, this was further extended to an additional 4
petrol stations exceeding 500,000 litres per year. Government forecasts suggest that these current policy
measures will achieve the 2003 objective at all urban and roadside locations.
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No Air Quality Management Areas were declared in the UK for the same 16.25 ug/m3 benzene objective after
the first round of review and assessment took place. Government guidance therefore states that there is no
requirement to consider traffic benzene emissions in this report for the 16.25 ug/m3 objective. The guidance
goes on further to say that only authorities with major benzene emitting industry will need to progress beyond
this updating and screening exercise.

Current data suggests that even the tighter 5 ug/m3 2010 objective is only likely to be exceeded near large
petrochemical installations (not petrol stations) and in close proximity to very busy roads in excess of those in
Herefordshire.

3.4 The Local Perspective

Herefordshire Council’'s Stage 1 air quality report published in May 1999 reviewed and assessed benzene
against the same 16.25 ug/m3 (5ppb) running annual mean, as required by the then statutory guidance. The
2010 objective did not exist at that timejg.

The Stage 1 report found that road traffic in the County was the main source of benzene. However, in
accordance with the relevant guidance at that time, it concluded that the levels of benzene would not breach
the air quality objective. This was accepted by Defras.

3.5 Updating and Screening for Benzene

In compliance with the Environment Act 1995, the statutory technical guidance note ‘LAQM. TG(03)’ and the
statutory policy guidance note ‘LAQM. PG(03)’ Herefordshire Council must review and assess benzene
again, as set out below:

3.5.1. Background Concentrations

The estimated annual mean background concentrations for benzene can be accessed from the internet at
www.airguality.co.uk/archive/lagm/tools.php.

The data from the map for benzene in 2001 shows that estimated background levels fall in the range O ug/m3
to 0.3 ug/m3 To predict the 2003 and 2010 levels, an adjustment has to be made using the ‘correction factor’
of 0.875 and 0.659 respectively, as given in LAQM TG(03). This therefore puts the estlmated benzene
background in the region of 0 ug/m to 0.26 ug/m for 2003 and of O ug/m to 0. 199 ug/m for 2010. The web
site predicts the levels to be in the lowest detection range of 0 ug/m to 0.3 ug/m for both 2003 and 2010.

Appendix 11 shows specific data for the 1km grid areas subjected to the DMRB screening method, used later
in this report.

3.5.2 New Monitoring Data

There is no significant local benzene data. However, some diffusion tube monitoring of monthly means near
to two of the busiest petrol stations in Hereford was undertaken in 1999 / 2000. These locations were chosen
to be worst case scenarios because of their close proximity to housing as well as nearby congested trafﬁc
These readings are presented in Appendix 3 and show that the maximum monthly mean was 3.2 ug/m and
the annual average likely to be in the region of 2 to 3 ug/m3 If this data is taken to be representative of the
annual means, then neither the 2003 nor the 2010 the objectives will be exceeded. Although this is data is of
obvious interest, it should be noted that this diffusion data could not be validated or corrected for bias.

The nearest validated continuously monitored data to Herefordshire is at Birmingham, Bristol and Cardiff;.
These results are shown in Table 5 below:

Table 5 Maximum running annual
Benzene Data mean concentration of
benzene
Site Site Classification 1999 2000 2001
ug/m® | ug/m® | ug/m’
Bristol East Urban 3.11 2.62 -
Background
Birmingham East Urban 3.06 241 -
Background
Cardiff East Urban 3.62 3.24 1.79
Background
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This data shows that there have been no measured exceedences of the 16 25 ug/m3 and 5 ug/m3 running
annual mean objectives. This data was collected in busy cities, which have greater and more congested
traffic flows than the busiest roads in Herefordshire. As no exceedences of the objectives were measured at
any of these city centre locations, it is considered unlikely that there will be any exceedence of the benzene
objective in Herefordshire.

3.5.3 Industrial Sources

According to the statutory guidance (TG(03) Annex 2:Appendix E) the only significant industrial emission in
Herefordshire will be from petroleum processes;. No industrial processes were found to emit significant
guantities of benzene in the previous round of review and assessment. There have been no new processes
introduced and no significant changes to existing industrial processes either in Herefordshire or its
neighbouring districts. Therefore it is presumed that there continues to be no exceedences of the benzene
objective from this source.

3.5.4 Petrol Stations

According to the technical guidance, petrol stations are unlikely to exceed the 2003 objective and are only
likely to exceed the 2010 standard if they have a large throughput of petrol (given to be greater than 2 million
litres/annum) and are near to a busy road with more than 30,000 vehicles per day. There must also be a
relevant exposure, i.e. a residential property within 10m of the pumps. There are no petrol stations within
Herefordshire that fulfil this criteria and it is therefore considered unlikely that petrol stations will cause an
exceedence of the benzene objectives in 2003 and 2010.

3.5.5 Major Fuel Storage Depots (Petroleum Only)

There are no major petrol storage depots in Herefordshire.

3.5.6 Road Traffic Sources

Local authorities need only undertake a screening and updating assessment for benzene traffic emissions in
respect of the 2010 5 ug/m3 objective, where the 2010 annual mean background concentrations exceeds 2
ug/m3 and the 2010 AADT flow exceeds 80,000 vehicles per day on single carriageways, 120,000 on dual
carriageways or 140,000 on motorways. Section 3.5.1 above finds that the background concentrations fall
below 2 ug/m3 and Appendices 1 and 2 show that the projected 2010 AADT flows fall well below these
thresholds (highest being 35955 on the M50). It is therefore considered unlikely that road traffic emissions
will breach either of these benzene objectives.

3.6 Conclusion

No further action required.

4. 1,3 BUTADIENE

Updating and Screening Summary for 1,3 Butadiene

Source, location or data which need to be Action

assessed

New monitoring data outside an AQMA No further action required
New industrial sources No further action required
Industrial sources with significantly increased No further action required
emissions

4.1 The Objective
2.25 ug/m3 as a running annual mean, to be achieved by 31°' December 2003.
4.2 Health Effects

1,3 butadiene is a human genotoxic carcinogens.
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4.3 The National Perspective

In the UK, the main source of 1,3 butadiene is emissions from motor vehicle exhausts. However, 1,3
butadiene can also be released from some industrial chemical installations;.

Existing national policies are expected to deliver the 1,3 butadiene objective by the end of 2003, even for
local authorities with the busiest roads. Government guidance suggests that both improvements in fuel
quality and the increasing number of cars equipped with three way catalytic converters will significantly
reduce 1,3 butadiene emissions;.

In the UK no air quality management areas were declared for 1,3 butadiene after the last round of review and
assessment. The statutory guidance recommends that only authorities with public exposure close to major
industrial chemical installations are expected to proceed beyond this updating and screening exercise;.

4.4 The Local Perspective

Herefordshire Council’s Stage 1 air quality report published in May 1999 reviewed and assessed 1,3
butadiene against a less stringent 3.247 ug/m3 (1ppb) running annual mean for 2005, as required by the then
statutory guidance.

The Stage 1 report found that road traffic in the County was the main source of 1,3 butadiene. However, in
accordance with the relevant guidance at that time, it concluded that the levels of 1,3 butadiene would not
breach the air quality objective. The Stage 1 report also considered possible fugitive emissions of 1,3
butadiene from industrial rubber processes within the County, but found that this was not relevant for the
types of manufacturing involvedss.

4.5 Updating and Screening for 1,3 Butadiene

In compliance with the Environment Act 1995, the statutory technical guidance note ‘LAQM. TG(03)" and the
statutory policy guidance note ‘LAQM. PG(03)’ Herefordshire Council must review and assess 1,3 butadiene
again, as set out below:

4,5.1 Background Concentrations

The estimated annual mean background concentrations for 1,3 butadiene can be accessed from the internet
at www.airquality.co.uk/archive/lagm/tools.php.

The data from the map for 1,3 butadiene in 2003 shows that estimated background levels vary from 0 ug/m3

to 0.1 ug/m®.

Appendix 11 shows specific data for the 1km grid areas subjected to the DMRB screening method, used later
in this report.

4.5.2 New Monitoring Data
There is no local 1,3 butadiene data.
The nearest validated continuously monitored data to Herefordshire is at Birmingham, Bristol and Cardiff;.

These results are shown in Table 6 below:

Table 6 Maximum running annual
1,3 butadiene mean concentration of 1,3
Data butadiene
Site Site Classification 1999 2000 2001
ug/m® | ug/m® | ug/m®
Bristol East Urban Background 0.36 0.29
Birmingham East Urban Background 0.39 0.34
Cardiff East Urban Background 0.46 0.36 0.29

This data shows that there have been no measured exceedences of the 2.25 ug/m3 running annual mean
objective in these cities since 1999. The data was collected in busy city centre locations, having greater and

19


www.airquality.co.uk/archive/laqm/tools.php

more congested traffic flows than the busiest roads in Herefordshire. As no exceedences of the objective
was measured at any of these locations, it is considered unlikely that there will be any exceedence of the 1,3
butadiene objective in Herefordshire.

4.5.3 New Industrial Sources

According to the statutory guidance (TG(03) Annex 2:Appendix E) the only significant industrial emission in
Herefordshire would be from petrochemical processes. There have been no new processes of this type
introduced in either Herefordshire nor its neighbouring districts. Therefore it is presumed that there will be no
exceedence of the 1,3 butadiene objective from a new industrial source.

4.5.4 Existing Industrial Sources with Significantly increased Emissions

No petrochemical processes were found during the last review and assessment round, nor were any found
close to its bordersig. No significant changes to existing industrial processes have been found through the
regulation of Part B and Part A processes in the County. Therefore it is presumed that there continues to be
no exceedence of the 1,3 butadiene objective from an existing industrial source.

4.6 Conclusion

No further action required.

5. LEAD

Updating and Screening Summary for Lead

Source, location or data which need to be Action

assessed

New monitoring data outside an AQMA No further action required
New industrial sources No further action required
Industrial sources with substantially increased No further action required
emissions

5.1 The Objective
0.5 ug/m3 as an annual mean, to be achieved by 31°" December 2004,

In addition, a new lower air quality objective of 0.25 ug/m3 has been set to be achieved as an annual mean
by the end of 2008.

5.2 Health Effects

The health effects of lead are very well researched and are generally quantified by using the concentration of
lead in blood as an indicator of exposure. The contribution of lead in blood not only results from inhalation,
but can also be attributable to ingestion from water and food. Food tends to be the main source of uptake in
people, usually from contaminated crops. Water contamination typically results from ‘plumbosolvent’ water
supplies (low pH) stripping lead from the inside of old lead water pipes. Herefordshire's mains water supply
does not fall in this category and there has been a significant reduction in the usage of lead pipes due to
national policy and grant aid over the last few yearsg

Lead inhalation can cause anaemia and can result in peripheral nerve dysfunction. Neuro-psychological
dysfunction has also been found in historic studies during the 1970s and 1980s in children close to busy
motorway junctions due to lead in petrolg.

5.3 The National Perspective

Over the past few years, the sources of lead in air in the UK have rapidly declined due national policy
banning lead in petrol and due to a tightening of industrial emissions

Existing national policies are expected to deliver both the 2004 and 2008 lead objectives, even for local
authorities with the busiest roads and biggest industrial estates. Since January 2000, lead in petrol was
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banned and only a handful of significant lead emitting industrial processes remain, such as battery
manufacture, lead smelting and lead paint processing. These processes are regulated as authorised
processes, under other legislation;.

In the UK no air quality management areas were declared for lead after the last round of review and
assessment. The statutory guidance recommends that only authorities with public exposure close to major
lead emitting industrial installations are expected to have to proceed beyond this updating and screening
exercise.

5.4 The Local Perspective

Herefordshire Council’'s Stage 1 air quality report published in May 1999 reviewed and assessed a 0.5 ug/m3
annual mean objective for 2005 (rather than 2004), as required by the then statutory guidance.

The 1999 Stage 1 report found that road traffic in the County would be the main source of lead, as the ban in
petrol had not been implemented at that time. However, in accordance with the relevant guidance then, it
concluded that the levels of lead would not breach the then 2005 air quality objective, as vehicles would no
longer be a significant source after January 2000. The Stage 1 report also considered possible fugitive
emissions of lead from industrial sources, but concluded that there were no significant industries of this
nature within Herefordshire at that timeys.

5.5 Updating and Screening for Lead

In compliance with the Environment Act 1995, the statutory technical guidance note ‘LAQM. TG(03)' and the
statutory policy guidance note ‘LAQM. PG(03)’, Herefordshire Council must review and assess lead again, as
set out below:

5.5.1 New Monitoring Data

There is no local lead data.

The nearest validated continuously monitored data to Herefordshire is at Cardiff;.

These results are shown in Table 7 below:

Table 7 Maximum annual mean
Lead Data concentration of Lead
Site Site Classification 1999 2000 2001
ug/m® | ug/m® | ug/m®
Cardiff East Kerbside 0.074 0.029 0.028

This data shows that there have been no measured exceedences of either the 0.5 or 0.25 ug/m3 annual
mean objectives in Cardiff since 1999. The data was collected in a busy city centre kerbside location, having
greater and more congested traffic flows than the busiest roads in Herefordshire. As no exceedences of the
objectives were measured in Cardiff's busy city centre, it is considered unlikely that there will be any
exceedence of the lead objective in Herefordshire due to traffic.

5.5.2 New Industrial Sources

According to the statutory guidance (Annex 2:Appendix E) the only significant industrial emission in
Herefordshire would be from iron and steel processes, non-ferrous metal activities and the manufacture or
use of organic chemicals. There have been no new processes of this type introduced either in Herefordshire
or its neighbouring districts since the last review. Therefore it is presumed that there will to be no
exceedence of the lead objectives from a new industrial source.

5.5.3 Existing Industrial Sources with Substantially Increased Emissions

No relevant lead emitting processes were found during the last review and assessment round, nor were any
found close to its borders;. No significant changes to existing industrial processes have been found through
the regulation of Part B and Part A processes in the County. Therefore it is presumed that there continues to
be no exceedence of the lead objectives from an existing industrial source.

5.6 Conclusion

No further action required.
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6. NITROGEN DIOXIDE

Updating and Screening Summary for Nitrogen Dioxide

Source, location or data which need to be Action
assessed
New monitoring data outside an AQMA Detailed assessment required at the ‘Bengry

Lights’ / Bargates area of Leominster. Four
extra diffusion tubes have been located on
house facades in this area since September in
preparation of this work.

Proposed continuation of monitoring at all other
locations including the A40 / M50 corridor

New monitoring data within an AQMA N/A as covered by Stage 4 report, December
2002

Narrow congested streets with residential properties No further action required

close to the kerb

Junctions No further action required

Busy streets where people may spend 1 hour or more | No further action required
close to traffic

Roads with high flows of buses and HGVs No further action required
New roads constructed or proposed since the first No further action required
round of review and assessment

Roads close to the objective during the first round of No further action required
review and assessment

Roads with significantly changed traffic flows No further action required
Bus stations No further action required
New industrial sources No further action required
Industrial sources with substantially increased No further action required
emissions

Aircraft No further action required

6.1 The Objectives

40 ug/m3 as an annual mean, to be achieved by 31°' December 2005.

200 ug/m3 as a 1-hour mean by 31°' December 2005, not to be exceeded more than 18 times per year.
6.2 Health Effects

Nitrogen dioxide is a respiratory irritant and may exacerbate asthma and possibly increase susceptibility to
infections. In the presence of sunlight, it reacts with hydrocarbons to produce photochemical pollutants such
as ozone. In addition, nitrogen oxides will convert into nitric acid and therefore contribute to acid rain
deposition. Nitrogen oxides are also indirect greenhouse gasesg.

6.3 The National Perspective

Nitrogen dioxide (NO,) and nitric oxide (NO) are both oxides of nitrogen and are collectively referred to as
nitrogen oxides (NOXx). All combustion processes produce NOX, largely in the form of nitric oxide which is
then converted into nitrogen dioxide in the atmosphere, mainly as a result of reaction with ozone. It is
believed that nitrogen dioxide is the pollutant that adversely affects human healths.

In the UK, the main source of nitrogen dioxide is emissions from motor vehicle exhausts, which accounted for
about 49% of all emissions in 2000. It is believed that this percentage is much higher in heavily trafficked
areas. Major roads carrying large volumes of high speed traffic are a predominant source as are
conurbations and city centres with congested traffic;.

Nitrogen dioxide from road transport has declined in recent years as a result of various national policy
measures, including improved engine technology, tighter MOT standards and the requirement for catalytic
converters in new cars. Statutory guidance suggests that this trend will continue beyond even 2010. For
example, guidance suggests that urban traffic nitrogen dioxide will fall by 20% between 2000 and 2005 and
by 46% between 2000 and 2010;.
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Other significant sources of nitrogen dioxide include the energy sector (power stations) and large industrial
combustion plant, although low nitrogen oxides burners and conversion to natural gas have reduced these
sources. Improved regulation of Part A and Part B authorised processes has also aided this trend, through
the imposition of tighter emission limits and better technology.

In the UK, the annual 40 ug/m3 mean is widely exceeded at roadside sites. Nationally, more than 100 air
quality management areas were declared for the nitrogen dioxide annual mean exceedence following the last
round of review and assessment, most due to traffic alone;.

In sharp contrast to this, the hourly 200 ug/m3 mean is exceeded far less and fewer air quality management
areas were therefore declared for this objective;.

6.4 The Local Perspective

Herefordshire Council’s Stage 1 air quality report published in May 1999 reviewed and assessed the 40
ug/m3 (21 ppb) annual mean and the 200 ug/m3 (150 ppb) hourly mean objectives for 2005, as required by
the then statutory guidancess.

The 1999 Stage 1 report found that road traffic in the County was the main source of nitrogen dioxide and
recommended that the investigation should proceed to Stage 2 at:

Location Reason

Hereford city centre High traffic flows, elevated NO, readings and
the proximity of a combined heat and power station.

The A40 / M50 corridor High traffic flows and elevated NO, readings.
Bargates, Leominster Elevated NO, readings.

A Stage 2 Review and Assessment in 2000 investigated the above further and concluded that Stage 3 work
should only continue for Hereford's city centre and the A40/M50 corridor in south Herefordshire. The
Leominster investigation surmised that elevated readings were due to congestion caused by historic road
works, but suggested that this should be kept under review, although no further action was recommended at
that stage;;.

A Stage 3 report was released in 2001 and found that the A40 / M50 corridor did not warrant an air quality
management area at that time. However, it did recommend that an air quality management area should be
declared in Hereford along the A49 corridor due to the probable exceedence of the 40 ug/m3 annual mean at
nearly 160 roadside propertiesis.

In November 2001 an air quality management area was declared from the Belmont roundabout south of the
River Wye northwards to Holmer Road along the A49 corridor, as shown in Map 2 in Appendix 10.

In December 2002 a Stage 4 study was published by the council which validated the city centre projections
and this was accepted by Defra,o.

All these reports are available on the Council web site www.herefordshire.gov.uk and at the local libraries.
6.5 Updating and Screening for Nitrogen Dioxide

In compliance with the Environment Act 1995, the statutory technical guidance note ‘LAQM. TG(03)" and the
statutory policy guidance note ‘LAQM. PG(03)’ Herefordshire Council must review and assess nitrogen
dioxide again, as set out below:

6.5.1 Estimated Background Concentrations

The estimated annual mean background concentrations for nitrogen dioxide can be accessed from the
internet at www.airguality.co.uk/archive/lagm/tools.php.

The data from these maps for nitrogen dioxide (NO) in 2005 show that estimated background levels vary
from 5 ug/m3 to 10 ug/m” in the rural westerly areas of Herefordshire, increasing to the range of 15 ug/m3 to
20 ug/m3 in Hereford City, although this is agproximate and based on 1km grid squares. Nitrous oxides (Nox)
in 2005 will fall in the region of 0 to 20 ug/m~, rising to 20 to 30 ug/m3 in Hereford City itself in 2005.
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The data from the 2010 map for nitrogen dioxide (NO,) shows that estimated background levels will basically
fall within the same range, although the areas will be more confined. Nitrous oxides (Nox) in 2010 will fall in
the region of 0 to 20 ug/m3 throughout the entire county.

Appendix 11 shows specific data for the 1km grid areas subjected to the DMRB screening method, used later
in this report.

6.5.2 Monitoring Data

Since the last round of review and assessment, a substantial amount of nitrogen dioxide data has been
obtained.

Continuous hourly data has been captured through the use of a chemiluminescent APl M200 analyser,
measuring NO, NO, and NOx at hourly intervals 24 hours a day located within Hereford's AQMA. Diffusion
tubes for NO, have also been deployed around the County, both inside and outside of the AQMA, at
approximately 50 sites each year since the last review.

6.5.3 New Monitoring Data Outside an AQMA

There has been no continuous monitoring of nitrogen dioxide outside of the Hereford City AQMA since the
first round, although approximately 20 diffusion tubes have been deployed each year outside the AQMA at
various locations around the County. Worcestershire Scientific Services supplied and analysed these tubes
until April 2003. Thereafter Gradko took over, both being UKAS accredited. Since March 2000, the results of
these tubes have been adjusted on a monthly basis according to averaged triplicate co-located tubes
adjacent to the inlet port of Hereford's APl M200 continuous chemiluminescent analyser.

This APl M200 chemiluminescent analyser has been located within the Hereford AQMA at the Edgar Street
roundabout from 1995. Since the last review in 1999, it has captured data for full calendar years of 2000,
2001 and 2002, which will be referred to in this report.

The analyser has always benefited from a full maintenance contract with Envirotechnology Ltd, which
incorporates a service and calibration every 6 months. Since March 2000 the analyser has also been
calibrated at two weekly intervals against a 'span gas' cylinder o nitrous oxide (NO) of a known
concentration. This is used to adjust the measured readings to account for drift. Appendix 4 details the
quality assurance checks undertaken as part of the service and maintenance contract and also gives the
span gas readings and multipliers used to adjust the data accordingly.

The complete set of diffusion tube data for 2000, 2001 and 2002 is presented in Appendix 5 in both its raw
and corrected form.

This data shows that the 40 ug/m3 annual mean objective for 2005 has been exceeded at a number of
locations outside Hereford’'s AQMA since the last review. These exceedences are summarised in Table 8
overleaf:

Table 8 Site Annual Nitrogen Dioxide 2005 Means 2005 Means
Elevated NO2 | Classificatio | Annual Means in ug/m3 derived Projected Projected
locations n from diffusion tube data from 2001 from 2002
outside the data data
Hereford
AQMA (2001 data (2002x0.892/0.969
x0.892/1) )
2000 2001 2002 2003 2005 2005
A40, Roadside 39.1 40.5 35.5 N/A 36.1 32.7
Whitchurch
A40, Pencraig House 35.0 39.7 41.3 N/A 35.4 38.1
Facade
A40, Weir End House 42.4 43.6 35.6 N/A 38.9 32.7
Facade
A40, Wilton House 37.2 43.2 36.7 N/A 38.5 33.8
Facade
A44 | B4361,
Bengry Lights, House 38.1 40.6 447 N/A 36.2 41.1
Leominster Facade
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Graph 1 below pictorially shows the annual mean nitrogen dioxide levels for these five elevated locations
outside Hereford's AQMA.

Graph 1: Elevated NO2 at 5 Locations in
Herefordshire
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The above table and graph show the diffusion tube data acquired since 2000 and Table 8 then projects the
last two full sets of annual data forward to 2005, in accordance with the methodology laid down in the
statutory guidance. When the projected 2005 data is compared to the 40 ug/m3 2005 objective, the only
location likely to breach the objective could be the '‘Bengry traffic lights' at Leominster. This is where a busy
market town crossroads on the A44 with idling traffic is situated close to flats above commercial units / shops
and near to housing. This is therefore a 'relevant location' due to the possible exposure of the public at
residential premises.

In relation to the other locations, all the predictions in Table 8 above for the A40 / M50 corridor show
probable compliance with the 40 ug/m3 2005 annual objective, in keeping with the conclusions of the
Council's Stage 3 conclusions in 2002.

In the light of Table 8 above it is therefore recommended that a detailed assessment for the nitrogen dioxide
mean is undertaken for the area around the 'Bargates / Bengry Lights' in Leominster. A map showing this
Leominster location is given in Map 3 in Appendix 10.

To give a countywide view and for comparison, Graph 2 overleaf shows other representative Herefordshire
data for the same period.
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Graph 2 : Other NO2 Measurements in Herefordshire
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This data is also projected to 2005 in Table 9 below

Table 9 Site Annual Nitrogen Dioxide Means in | Projected from | Projected from
Other locations | Classificatio ug/m derived from diffusion tube 2001 data 2002 data
outside the n data
Hereford AQMA (2001data x0.892/1) | (2002 x0.892/0.969)
2000 2001 2002 2003 2005 2005

M50, Greytree, Roadside 36.4 36.7 30.8 N/A 32.7 28.4

Ross

Gloucester Rd, Roadside 28.8 32.6 33.2 N/A 29.1 30.6

Ross

Church St, Ross Urban 115 15.9 9.9 N/A 14.2 9.1
Background

Swimming Pool, Urban 11.3 15.8 14.5 N/A 14.1 13.3

Ross Background

Market place, Kerbside 37.0 35.4 37.4 N/A 31.6 34.4

Ross

Ebnal Close, Urban 13.3 111 11.6 N/A 9.9 10.7

Leominster Background

Bearcroft, Rural Village 8.1 8.0 8.0 N/A 7.1 7.4

Weobley Background

A44, Pembridge Roadside 15.3 16.6 18.5 N/A 14.8 17.0

High St, Kington Roadside 11.5 13.5 16.8 N/A 12.0 15.5

Town Centre, Roadside 25.7 23.7 26.6 N/A 21.1 24.5

Bromyard

Town Centre, Roadside 25.5 24.6 23.2 N/A 21.9 21.4

Ledbury

In Table 9 above, neither of the columns of the most recent data projected from 2001 nor 2002 show any
likely exceedence of the 40 ug/m mean objective in 2005 at the locations monitored. In general, these
locations were chosen as being worst case scenarios, close to busy roads and this table therefore
demonstrates very probable compliance with the 2005 annual mean objective.

The data does show that (other than at the Bengry traffic lights in Leominster) the roadside nitrogen dioxide
levels in the Herefordshire market towns of Ross-On-Wye, Leominster, Ledbury, Bromyard and Kington are
likely to lie in the region of 9 to 30 ug/m with a rural background at between 7 to 8 ug/m annual mean.
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The hourly monitoring at the kerbside Edgar Street roundabout mentioned in the section below does not
show exceedences of the hourly mean even at the busiest and most congested location in the County. On
this basis, it is unlikely that the hourly mean will be exceeded elsewhere in Herefordshire. This hourly data is
summarised in appendix 6.

6.5.4 New Monitoring Data Within an AQMA

Approximately 30 tubes per year have been located within the Hereford AQMA, the data also being
presented in Appendix 5. A plan showing the location of the APl M200 continuous chemiluminescent
analyser monitoring station within the AQMA is shown in Map 4 in Appendix 10. This hourly nitrogen dioxide
data is summarised in Appendix 6

Nitrogen dioxide data within Hereford's AQMA was covered by the recent Stage 4 report submitted to Defra
in December 2002 and therefore need not be considered any further in this updating and screening exercise.

6.5.5 Narrow Congested Streets with Residential Properties Close to the Kerb

Concentrations of nitrogen dioxide are often higher where traffic is slow moving with stop/start driving and
where buildings either side reduce dispersion. As well as being obviously narrow, having reference to the
statutory guidance this type of location is defined as having a traffic flow in excess of 10,000 vehicles per day
with residential properties within 5m of the kerbside.

Most of Hereford's streets have been considered for nitrogen dioxide levels in the recent Stage 4 report
submitted to Defra in December 2002 and therefore need not be considered further by this report. All other
possible locations of this sort were considered in the Stage 1 report submitted to Defra in 1999, but for
completeness have also been considered again.

One location in Hereford not considered in the 2002 Stage 4 report (as it lies outside of the AQMA) was the
Belmont Road (see Map 8, appendix 10) This just falls in the category because traffic exceeds 10,000 AADT,
the road in part is less than 10m in width, there is some Victorian housing within 2.3 to 5m of the kerb, traffic
in rush hour is stop start and the road in question falls outside the AQMA already designated for nitrogen
dioxide. Although this area was originally considered in the first round through modelling in the Stage 3
Report in 2001, it is re-examined in Table 10 below using the DMRB Screening Method (see Appendix 12 for
data):

Table 10 AADT | Distance LDV HGV Speed Background 2005 Projected 2005
(daily of cars& | HGVs NO2 concentration NO:2 on fagade of
Nitrogen traffic | housing light & (based on section 6.5.1 | relevant housing,
Dioxide flow) from goods | buses above for km grid predicted by
Prediction for kerbside | Vehicle 350500 239500) DMRB screening
for Narrow 2005 & road model
gtlrj;elt centre % % (KPH)
Belmont 2.3mto
Road, 13690 kerb, 835 | 165 50 18.4 30.44 ug/m®
Hereford 6.2m to
centre

This table shows that the predicted 30.44 ug/m3 level of nitrogen dioxide using the DMRB Screening Model
falls well short of the 2005 annual mean objective of 40 ug/m".

Leominster has one location that may befit this category where the A44 is bisected by traffic lights beside
Bengry's at Bargates (Map 3, Appendix 10 shows this location). Nearby traffic data at Barons Cross suggests
a likely AADT flow in the region of 15,000. The previous section on monitoring also highlighted this area as
having a 2005 projected 41 ug/m3 marginal exceedence of the 40 ug/m3 annual mean nitrogen dioxide
objective. There is existing data at the facade of a residential property at this Bargate location and section
6.5.3 above has therefore used real data to predict 2005 levels and has concluded that a 'Detailed
Assessment’ should be undertaken. As this is real data, it over rides the DMRB calculation which predicts
only 20.2 ug/m3 (see Appendix 12 for data).

The other market towns of Ross-On-Wye, Ledbury, Bromyard and Kington do not have any streets that can
be categorised as being 'narrow and congested' in accordance with the statutory definition.
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6.5.6

Junctions

For the purposes of this updating and screening exercise the term 'busy junctions' has been taken from the
statutory guidance to mean a junction with more than 10,000 vehicles per day with residential property within
10m of the kerb.

Hereford's major junctions have been considered for nitrogen dioxide levels in the recent Stage 4 report
submitted to Defra in December 2002 and therefore need not be considered further by this report. All other
possible locations of this sort were considered in the Stage 1 report submitted to Defra in 1999, but are also
considered again below.

The Bargates location in Leominster befits this category and has already been dealt with above under the
monitoring and streets sections.

There is one location on the A40 which befits the 'busy junction' category. This is the Wilton Roundabout
near Ross-On-Wye. Here the A49(T) meets the A40(T) dual carriageway, with some roadside housing within
10m, although it lies in a well dispersed area, with no ‘canyon effect' (high buildings either side of a road
restricting pollution dispersion). Map 5 in Appendix 10 shows this junction / roundabout.

Table 11 overleaf summarises the known data for this junction:

Table 11 AADT | Combined | Distance | LDV HGV | Spee | Background Projected Projected
(daily | A40 & A49 of d 2005 NO2 2005 NO2 2005 NO2
Wilton traffic junction housing | cars& | HGVs concentratio | on fagade on facade
Roundabout flow) AADT for from light & n of relevant | of relevant
~Junction : for 2005 kerbside | 900ds | buses (based on housing, housing,
BN 2005 of vehicle section 6.5.1 predicted predicted
Nitrogen . . h
Dioxide junction above) in Table 8 by DMRB
Prediction & road % _ from 2001 | screening
—[Zl_inks] centre o (for km grid | & 2002 real model
0 (KPH) 358500 data
224500)
275m to
kerb
A49 10506 & 87.6 | 12.4 | 50 385
285m to ug/m3
41705 centre 16.7 ug/m3 from 2001 33.95
3mto monitoring ug/m3
kerb 78.3 21.7 80 &
A40 31199 & 33.8
12.2m ug/m® from
to 2002
centre monitoring

The projected NO2 levels from both real data and the DMRB at the nearest facade to the A49 / A40 junction
imply that the annual 40 ug/m3 mean will just be met at this location.

6.5.7

Busy Streets Where People may Spend 1 Hour or More Close to Traffic

The guidance defines such locations as being streets with over 10,000 vehicles per day, having many shops
with outdoor cafes and bars.

The 1999 Stage 1 report considered all such areas and confirmed that the only location in Herefordshire
where this may pose a problem would be in Hereford's city centre;. As this was considered in detail in the
Stage 4 report submitted to Defra in December 2002, this updating and screening exercise need not
consider this aspect any further. Recent guidance has also suggested that the 1-hour NO2 mean is only
likely to be exceeded at locations where the annual mean exceeds 60 ug/m322. In any case, the hourly data
presented in Appendix 6 was collected at the County's most congested kerbside location (Edgar Street

Roundabout) and even this site revealed no hourly exceedences (see section 6.5.3).

6.5.8

Roads with High Flows of Buses and HGVs

The guidance defines such roads as having a bus/HGV percentage greater than 25% of the AADT flow.
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The highest percentage in the County is on the A40, where the combined HGV and bus percentage is 21.7%
(See Appendices 1 and 2). As there are no areas in excess of 25%, this aspect is not considered further in
this exercise.

6.5.9 New Roads Constructed or Proposed since the First Round of Review and Assessment

Only one new road has been constructed since the last round. This is a link road through a Hereford ‘out-of-
town’ shopping complex at the Newtown Road/Edgar Street, between the PC World and Pizzahut car parks.
There is no relevant exposure (i.e. housing) affected by this road and therefore this road is not considered
further in this report.

One new road has received planning consent since the last review. This is the Rotherwas Access Road,
linking the Rotherwas Industrial Estate with the A49 at Grafton across agricultural land, the route deliberately
chosen to be distant to housing. A full environmental impact assessment has been received in support of the
application which included air quality modelling predictions along its route. No exceedences of the nitrogen
dioxide objectives were predicted. Herefordshire Council accepted the air quality predictions made in the
environmental impact assessment. Completion of this road will be unlikely before 2005 in any casea.

6.5.10 Roads Close to the Objective During the First Round of Review and Assessment
The roads found to be close to the nitrogen dioxide objectives during the first round were:

Location Reason

Hereford city centre High traffic flows, elevated NO, and combined heat and power station.

The A40 / M50 corridor High traffic flows and elevated NO, readings.

Bargates, Leominster Elevated NO, readings.
The Hereford City location resulted in an AQMA being declared and a Stage 4 validation report being
submitted. This therefore need not be considered further in this exercise.

The A40 / M50 was subjected to a stage 3 review and assessment. This revealed a discrepancy between the
diffusion tube monitoring and the modelled nitrogen dioxide levels. The report favoured the real monitoring
data collected at the facade of relevant A40 / M50 roadside housing and suggested that the anomalies
resulted from an over prediction of the HGV % and the emission factors used at that timejg.

Table 12 below summarises the Stage 3 report's predicted 2005 levels of nitrogen dioxide from diffusion tube
monitoring and modelling in 2000:

Table 12 Site Classification Predicted 2005 NO,
Annual Mean derived
Location from Corrected 2000
diffusion tube data
(ug/mg)
A40, Whitchurch Roadside 30
A40, Whitchurch House Facade 18
A40, Whitchurch -ind Roadside 19
estate
A40, Goodrich House Facade 31
A40, Weir End House Facade 32
A40, Pencraig House Facade (average of duplicate 27.5
tubes)
A40, Wilton House Facade (average of duplicate 28.5
tubes)
A449/A40 Greytree Rd, Roadside 27
Ross
A449/A40 Greytree Rd, House Facade 16
Ross
M50, Phocle Green House Facade 21

According to the statutory guidance, only locations where the predicted 2005 levels fell in the range of 36 to
40 ug/m3 need to be subjected to a further detailed assessment, due to a change in the emission factors
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used since that time. As the modelling was considered inaccurate and unreliable for this location, real data
was used in preference. It can be seen above that the data predicted for 2005 in the Stage 3 report did not
exceed 32 ug/m3 along the A40 / M50 corridor and therefore this aspect does not require further
investigation.

6.5.11 Roads with Significantly Changed Traffic Flows

Since the last review, planning consent has been granted for the widening of the Roman Road (A4103) from
the Canon Pyon Road to the Travellers Rest PH. Such a road improvement could result in an increased
traffic flow, although in the light of the air quality modelling undertaken as part of the submitted environmental
impact assessment, any increase is not considered to be significant in terms of the nitrogen dioxide
objectives. The environmental impact assessment predicted no exceedences of the nitrogen dioxide at the
nearest housing and Herefordshire Council has accepted this. Completion will also be unlikely before 2005 in
any casess.

6.5.12 Bus Stations

The bus station(s) in Hereford are not considered in any great depth in this report as the Stage 4 validation
work in December 2002 took these into account,g. However, since August 2001, monthly diffusion tube
monitoring at the city centre 'Tesco Bus Layby / Station' at Edgar Street Roundabout would tend to imply that
there is unlikely to be a breach of the annual mean objective. The adjacent Edgar Street continuous
monitoring station also tends to confirm that the hourly mean will not be exceeded. This is demonstrated in
Table 13 below.

Table 13 Annual Means in ug/m®
2001 2002 Projected 2005 | Projected 2005
Years for Data NO, Annual NO, Annual
Mean, from Mean, from
2001 data 2002 data
(2001datax0.892/1) | (2002 x0.892/0.969)
Tesco Bus Station,
Edgar Street, 40.6 32.8 36.2 30.2
Hereford

The bus stations / depots in the market towns of Ross on Wye, Leominster, Ledbury, Kington and Bromyard
all have flows well below the 1000 buses/day criteria laid down in the guidance and as such there is unlikely
to be any ‘'relevant exposure' to the hourly mean. The monitoring mentioned in the above Table 13 at the
much busier 'Tesco Bus Station' would concur with this view.

6.5.13 New Industrial Sources

There have been no new processes which emit significant quantities of nitrogen dioxide, introduced in or
near to Herefordshire, since the first round of review and assessment.

6.5.14 Industrial Sources with Substantially Increased Emissions

Dalkia’s combined heat and power station mentioned in the carbon monoxide section earlier in this report
was assessed by the Council’'s Stage 2 report in 2000 and at that time was found not to be a significant
source of ground level nitrogen dioxide;7. Since this date, the plant has reduced its operation capacity and
hence its potential nitrogen dioxide emission rates. This has been ratified by the Environment Agency (its
regulator). It is therefore not considered further by this report.

No other industrial sources have been found to have significant and/or substantially increased emissions.
6.5.15 Aircraft

There are no major airports in Herefordshire.

6.6 Conclusion

Outside of Hereford, monitoring data in 2002 shows that there is a risk of exceedence of the annual mean

nitrogen dioxide objective at the A44 junction in the 'Bargates / Bengry Lights' area of Leominster town
centre. A 'Detailed Assessment' is therefore proposed for this pollutant at this location.



Four extra diffusion tubes have already been located on house facades in this area since early September in
preparation of this work.

7. SULPHUR DIOXIDE

Updating and Screening Summary for Sulphur Dioxide

Source, location or data which need to be assessed Action

New monitoring data outside an AQMA No further action required.

Diffusion tube monitoring at city centre
location to continue for long term trend

New monitoring data within an AQMA N/A

New industrial sources No further action required
Industrial sources with substantially increased emissions No further action required
Areas of domestic coal burning No further action required
Small boilers (>5MW thermal input) burning coal or oil No further action required
Shipping No further action required
Railway locomotives No further action required

7.1 The Objectives

350 ug/m3 as a lhour mean not to be exceeded more than 24 times a year, to be achieved by 31°' December
2004.

125 ug/m3 as a 24 hour mean not to be exceeded more than 3 times a year, to be achieved by 31°
December 2004.

266 ug/m3 as a 15 minute mean not to be exceeded more than 35 times a year, to be achieved by 31°
December 2005.

7.2 Health Effects

Exposure to sulphur dioxide at very high concentrations will cause painful irritation to the eyes, nose, mouth
and throat. It will also cause serious difficulty to breathing. Asthmatics are likely to suffer even at the lower
concentrations, causing a reflex cough and tightness to the chest. Those most at risk will be asthmatics and
people suffering from other respiratory ailments. Those with heart disease will also be affected due to the
additional load and exertion placed on the respiratory system during a high sulphur dioxide episodejs.

7.3 The National Perspective

The main source of sulphur dioxide in the UK is power stations, which accounted for more than 71% in 2000,
whereas only 4% can now be attributed to domestic coal burning. Road transport only accounts for 1% with
the remaining 24% arising from industrial/other emissions;.

Concentrations of sulphur dioxide in air have fallen over the past few years mainly due to tighter power
station and industrial emission limits, combined with a switch from domestic coal burning to gas fired central
heating. There has also been a significant reduction in domestic, commercial and industrial oil burning, with
national policies restricting high sulphur content heavy fuel oilss.

Only a few air quality management areas were declared for sulphur dioxide in the UK following the first round
of review and assessment and these all related to coal burning;.

7.4 The Local Perspective

Herefordshire Council’s Stage 1 air quality report published in May 1999 reviewed and assessed against a
less stringent 325 ug/m (100 ppb) 15- mlnute mean objective for 2005 required by the then statutory
guidance, rather than the current 266 ug/m 15 minute mean for 2004,.

The 1999 Stage 1 report concluded that the levels of sulphur dioxide would not breach the then 2005 air
quality objective, based on the then guidance. Diffusion tube monitoring had been undertaken giving monthly
and annual means, but this was not comparable to the 15-minute standard;s. However, the report did
recommend that diffusion tube monitoring should continue so that Herefordshire Council can benchmark
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future trends. Defra recommended that Herefordshire Council should re-examine industrial emissions of
sulphur dioxide more closely and therefore the Stage 2 and 3 reports later submitted, assessed the sulphur
dioxide impact from Dalkia’s combined heat and power station and Hereford's new dual fired hospital boiler,
then under construction. The investigation and modelling showed that the sulphur dioxide objective would not
be exceeded at the nearest receptor housesi7 1s.

7.5 Updating and Screening for Sulphur Dioxide

In compliance with the Environment Act 1995, the statutory technical guidance note ‘LAQM. TG(03)' and the
statutory policy guidance note ‘LAQM. PG(03)' Herefordshire Council must review and assess sulphur
dioxide again, as set out below:

7.5.1 New Monitoring Data Outside an AQMA

There has been no continuous monitoring of sulphur dioxide within Herefordshire.

The estimated background concentrations for sulphur dioxide can be accessed from the internet at

WWW. aquualltv co.uk/archive/lagm/tools.php. This estlmsates a 2001 annual mean background in the range 0O
to 2 ug/m for the county and between only 2 to 4 ug/m™ for Hereford city itself.

There has been some limited diffusion tube monitoring at the Garrick House location in Hereford's city
centre. However, this is not relevant for the sulphur dioxide objectives set, as the minimum period for the
tube exposure is one month, which is not comparable to the 15 minute, 1 hour and 24 hour mean objective
periods. Similarly this data has not been adjusted for bias. However, for completeness and future trend
reference, this data is presented in Appendix 7. Th|s monthly data shows that monthly city centre monthly
means generally lie in the region of 3 to 12 ug/m with the trend falling gradually, although there are some
fluctuations in the winter months.

The nearest validated continuously monitored data to Herefordshire is at Birmingham, Bristol and Cardiff;.

These results are shown in Table 14 below:

Table 14 Number of 15 min
Sulphur Dioxide exceedences of 266 ug/m3
Data
Site Site Classification 1999 2000 2001
ug/m® | ug/m® | ug/m®
Bristol Centre Urban Centre 0 0 0
Birmingham East Urban Background 0 0 0
Birmingham Urban Centre 0 0 0
Centre
Cardiff Centre Urban Centre 12 3 0

This data shows that there have been no measured exceedences of the 266 ug/m3 15-minute mean
objective in Bristol and Birmingham since 1999. Cardiff only had 12 and 3 exceedences in 1999 and 2000
respectively, although this is well below the permitted 35 times per year. The 1 hour and 24 hour means were
similar, with the only minor exceedences being in Cardiff. The above data was collected in busy city centre
locations, surrounded with much more industry than Hereford. Cardiff lies in a coal burning area and is
served by coal-fired power stations and would be expected to have the highest readings. As no exceedences
of the objectives were measured at any of these locations, it is unlikely that there will be any exceedence of
the objective in Herefordshire.

7.5.2 New monitoring data within an AQMA
There is no sulphur dioxide AQMA within Herefordshire and this section is therefore not relevant.
7.5.3 New industrial sources

There have been no new processes in or near to Herefordshire which emit significant quantities of sulphur
dioxide introduced since the last review and assessment was undertaken.

7.5.4 Industrial sources with substantially increased emissions
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No industrial sources in or near to Herefordshire were found to emit significant quantities of sulphur dioxide
when the Stage 1, 2 and 3 reports were compiled in 1999 to 2002. Dalkia's combined heat and power station
no longer uses heavy fuel oil (which had a 2% sulphur content). Instead it is now almost predominantly gas
fired using only modest amounts of low sulphur content light fuel oil at times of interrupted supply. Therefore
the emissions predicted in 2002 can only have improved since the first round.

No other relevant industrial emissions are known.
7.5.5 Areas of domestic coal burning

Since gas has been made readily available to the market towns and major villages in the County, there have
been no known areas in the County where there is a high density of domestic coal burning, i.e. areas of 500
x 500m with at least 100 properties burning coal. This has been substantiated by Herefordshire Housing and
Herefordshire Council's private sector housing team.

7.5.6 Small boilers (>5MW thermal input) burning coal or oil

It is known that large commercial boilers may cause an exceedence of the 15-minute mean objective if oil is
frequently burned. The new dual fired County Hospital boiler was assessed in the Stage 2 report of 2001
when its impact was determined to be insignificant to ground level background sulphur dioxide. The boiler's
fuel over the past two years has been almost exclusively gas and this trend is expected to continue. This
trend, combined with the sulphur content in oil being limited to 1% since 2003, implies that sulphur dioxide
emissions from this source are likely to remain insignificant. There are no other significant oil fired boilers
known in an urban setting, where the exposure may be relevant.

7.5.7 Shipping

There is no coastline in Herefordshire and hence no marine shipping. The only powered boats are seasonal
passenger pleasure craft which operate on the River Wye at Symonds Yat. This report considers these
emissions to be insignificant.

7.5.8 Railway locomotives

All railway locomotives within the county are diesel powered and as such will have a minimal impact on the
levels of sulphur dioxide. There are no coal fired steam trains that routinely operate in Herefordshire.

There are no sizeable sidings in an urban setting, the only one being disused at Moreton on Lugg at the old
Army Ordnance Depot. Although it is possible that this may be reopened for some freight by 2005 (subject to
future planning consents), it is unlikely to be significant because these sidings are in a rural location, being
more than 1km from Moreton on Lugg village.

By 2005, it is possible that a new rail freight connection may be re established in Hereford's city centre, to
serve Bulmers Ltd. Although trains will pass close to housing to the west of the Courtyard Theatre, the freight
unloading area will be the location where locomotives may idle and this is situated within Bulmers grounds,
distant to housing. Bulmers do not anticipate more than one train movement per day in any case.

There are no known locations in Hereford or the other market towns where locomotives routinely idle for
periods of 15 minutes or more.

7.6 Conclusion

No further action required for sulphur dioxide



8. PARTICLES - PMyg

Updating and Screening Summary for PMyg

Source, location or data which need to be assessed Action

New monitoring data outside an AQMA Proposed continued monitoring at Edgar
Street Roundabout

New monitoring data within an AQMA N/A

Junctions No further action required

Roads with high flows of buses and HGVs No further action required

New roads constructed or proposed since the first round of No further action required

review and assessment

Roads close to the objective during the first round of review No further action required

and assessment

Roads with significantly changed traffic flows No further action required

New industrial sources No further action required

Industrial sources with substantially increased emissions No further action required

Areas with domestic solid fuel burning No further action required

Quarries, landfill sites, opencast coal, handling of dusty No further action required

cargoes at ports etc

Aircraft No further action required

8.1 The Objectives

50 ug/m3 as a 24 hour mean not to be exceeded more than 35 times a year, to be achieved by 31°
December 2004.

40 ug/m3 as an annual mean, to be achieved by 31° December 2004,

20 ug/m3 as an annual mean, to be achieved by 31°' December 2010, although it is not compulsory for this
report to screen against this standard.

8.2 Health Effects

Recent research has shown that the inhalation of particulate matter under 10 microns in diameter (PM;g) can
result in measurable health effects, both respiratory and cardiovascular. For example, the smog epidemics of
the 1950s have now been blamed more on the particulate element of the smoke rather than the sulphur
dioxide. The 10 micron size (1/100th of a millimetre) was selected because research has shown that this size
of particle is more easily absorbed deep into the lungs, effecting not only the respiratory system, but also
straining the heart (cardiovascular system) as a result of the lungs having to work harder and under strain,.

Recent research has also considered a new category of particulate, PM, s, being 25% the size of PMy,
although the objectives have not yet accepted that there needs to be a differentiation between the two.

The above mentioned objectives set in section 8.1 were determined on a risk assessment basis, whereby the
agreed ug/m3 levels were considered to have a relatively small effect on the population as a whole. However,
these objectives have been debated for a number of years and are likely to amended in the future. This will
be picked up by future updating and screening exercises, as and when the objectives are amended againy,.

8.3 Sources of Particles

There are a wide range of emission sources that contribute to PM;o concentrations in the UK. These can be
divided into three main categories:

1. Primary patrticles - from combustion, including traffic, industry and power generation,

2. Secondary particles - formed by atmospheric chemical reactions, comprising mainly of
sulphates and nitrates, and

3. Coarse patrticles - from construction works, quarries, wind blown soil and road dusts, sea salt

and biological particles.
The principal focus of local air quality management is to control local sources of particulates if objectives are

likely to be breached. This report therefore uses the statutory guidance to differentiate between what is likely
to be local as opposed to transboundary and therefore uncontrollable at a local level,.
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8.4 The National Perspective

Through national policy measures, there has been a significant level of progress made in recent years in
reducing emissions of particulates from both the transport and industrial sectors. As a consequence it is
estimated that between 1990 and 1999, the total national UK annual emissions fell by nearly 40%. Further
reductions are expected through the implementation of new industrial pollution controls, enforc ed by both the
Council and the Environment Agency under the Integrated Pollution Prevention and Control (IPPC) regime
and the Waste Incineration Directive (WID). Traffic emissions are also expected to fall, as tighter emission
standards are adopted, such as the new Euro Il and Euro IV HGV engines. Better availability of low sulphur
content diesel fuel is also expected to lower particulate emissions from HGVss.

Particulates are measured at more than 60 national monitoring sites in the UK and these have found that
concentrations generally lie well below the 2004 annual mean objective of 40 ug/m3, with the exception of
one kerbside location in London. The 24 hour mean of 40 ug/m3 for 2004 has only been exceeded (i.e. there
were more than 35 exceedences per year) at a small number of sites in the UK. The much more ambitious
2010 annual mean objective of 20 ug/m3, has been exceeded at almost all the 60 monitoring sites.

8.5 The Local Perspective

More than half of the AQMA declared for particulates in the UK, were for the exceedence of the 40 ug/m3
2004 annual mean objective, although most of these overlapped with much larger nitrogen dioxide AQMAs.
Most of the PM10 AQMAs in the UK are associated with traffic, although a few were declared for industry
and large combustion plant.

No AQMA for PM;g was declared in Herefordshire following the first round of review and assessment. This
review considered the then tighter statutory objective of 50 ug/m3 as a 24 hour daily mean, not to be
exceeded more than 4 days per year. The work undertaken between 1999 and 2000 is summarised below:

Herefordshire Council's Stage 1 Report in 1999, recommended that particulates should be further
investigated at:

Location Reason
Hereford city centre Congested traffic and elevated kerbside PM;, measurements at Edgar
Street

PM10 fall out from heavy fuel combustion at Dalkia's CHP Station

M50 / A40 corridor High traffic flows in excess of AADT 25000
Perton, Stoke Edith Proximity to a quarry
Leinthall Earls, Wigmore Proximity to a quarry

Herefordshire Council's Stage 2 Report in 2000 investigated all the above locations having reference to the
then statutory guidance. This Stage 2 Report recommended that particulates should not exceed the
objectives at any of these locations, although Defra recommended that Perton Quarry should be considered
furtherys.

Herefordshire Council's Stage 3 Report in 2001 investigated Perton quarry's potential to emit PM3 having
regard to more up to date guidance and concluded that the objectives were unlikely to be breached. This
was accepted by Defrasg.

8.6 Updating and Screening for Particulates

In compliance with the Environment Act 1995, the statutory technical guidance note ‘LAQM. TG(03)' and the
statutory policy guidance note ‘LAQM. PG(03)’ Herefordshire Council must review and assess particulates
again, as set out below:

8.6.1 Estimated Background Concentrations

The estimated annual mean background concentrations for PMjg can be accessed from the internet at
www.airguality.co.uk/archive/lagm/tools.php.
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The data from the map for PM;g in 2004 shows that estlmated background levels range from 0 ug/m to 15
ug/m in the rural west of the county, rising to 15 ug/m to 18 ug/m to the east and peaking in Hereford City
between 18 ug/m to 20 ug/m .

In 2010, it predicts that the levels will remain roughly the same, although the peak in Hereford is no longer
estimated.

Appendix 11 shows specific data for the 1km grid areas subjected to the DMRB screening method, used in
this report.

8.6.2 New Monitoring Data Outside an AQMA

Herefordshire Council has continuously monitored PMyq at a roadside enclosure since the last round of
review and assessment in 1999 to 2001, using a beta gauge BAM 1020 analyser. As with the
chemiluminescent analyser mentioned in section 6.5.3 above, the analyser has always benefited from a full
maintenance contract with Envirotechnology Ltd, which incorporates a service and calibration every 6
months.

Selected data collected since the last review is shown in Appendix 8, but as the monitoring station is
positioned in a kerbside location with no relevant public exposure, this data can only be used to determine
long and short term trends and unfortunately cannot be used to determine compliance with the PMqq
objectives. However, this report does recommend that this monitoring continues for the time being, until it
can be relocated.

8.6.3 New Monitoring Data Within an AQMA
No AQMAs were declared in Herefordshire for particulates and therefore this section is not relevant.
8.6.4 Junctions

The statutory guidance defines 'busy' junctions as having more than 10000 vehicles per day and suggests
that the DMRB Screening Model is used to predict exceedences of the 2004 and 2010 objectives at junctions
where there is relevant public exposure within 10m of the kerb.

Table 15 overleaf lists relevant junctions in Herefordshire with an AADT greater than 10000 and housing
within 10m. The HGV and LGV percentages are taken from the closest traffic data available (see Appendices
1 and 2). Where AADT flows are unknown for junctions with a B road intersection, an estimate has been
used based on local knowledge.

Table 15 shows that using the DMRB Screening Model for the projected data (see Appendix 12 for data), it is
predicted that there will be less than 35 exceedences of the 24-hour 50 ug/m mean and no exceedences of
the 40 ug/m annual mean in 2004 at all receptors adjacent to the locations considered. Therefore this
section finds that there are no likely exceedences of the 2004 PMyq objectives at these junctions.

Table 15 does however find that there are possible exceedences of the 2010 annual mean objective of 20
ug/m at two locations along the A40 (shown in bold in column 9). This is expected to be the case at a large
number of locations across the UK. However, the 2010 objectives are currently provisional and do not need
to be considered for the purposes of this assessment.



Table 15 2004 2004 2010 2010
Roads 2005 Combine HDV Dist to Predicted Predicted Predicted Predicted
Receptor AADT d AADT kerb & Annual Mean Number of Annual Number
Location for & road Concentratio Exceedence Mean of
Junctions & centre n s of Concentrati | Exceeden
LDV % 50 ug/m? as on ces of
Speed ug/m? a 24 Hour 50 ug/m?
(KPH) Mean ug/m® as a 24
Hour
Mean
Wilton HGV 3mto
Roundabout 21.7% kerb,
Ross A40(T) 31199 12.2mto
LDV road 25.19 12.85 20.49 4.03
A40/A49 78.3% centre
HGV 275m to
Grid Square 41705 12.4% kerb,
358500 10506 285m to
224500 A49(T) LDV road
87.6% centre
Bengry HGV 2.8mto
Lights, 3.8% kerb,
Leominster, Ad4 15879 8mto 19.79 3.15 17.44 1
Bargates LDV road
A44 /B4361 96.2% centre
HGV 3mto
B4361 5000 20879 3.8% kerb,
Grid Square Dishley/ 8mto
349500 Cursneh LDV road
259000 St 96.2% centre
Belmont 5.2mto
Roundabout HGV kerb,
Hereford A49(T) 12.4% 1imto
Victoria 17153 road 26.65 16.68 21.87 6.08
Grid Square Rd LDV centre
351000 87.6%
239000 5.m to
A465(T) 30843 HGV 6% | kerb,
Belmont 13690 10.5m to
Rd LDV road
94% centre
Newtown 14008 6.2 mto
Road / Edgar | A49(T) HGV 8% | kerb,
St (A49), Edgar St 9m to
Hereford 19008 LDV road 22.52 7.21 19.72 3.06
92% centre
Grid Square
351000 5000 6.2 mto
241000 Newtown HGV 8% | kerb,
Rd & LDV 9m to
Grandsta 92% road
nd Rd centre
Grandstand 14008 10mto
Rd. Newtown | A49(T) HGV 8% | kerb,
Rd & Holmer Holmer LDV 15m to
Rd (A49) Rd 19008 92% road 22.48 7.13 19.87 3.24
Hereford centre
5000 HGV 8% | 10m to
Grid Square Grandsta LDV kerb,
350500 nd Rd 92% 15mto
241000 road
centre
Starting Gate 14008 HGV 8% | 5.5mto
Roundabout A49(T) LDV kerb,
A49 & A4103 Holmer 92% 14.7 to 22.13 6.52 16.6 2.93
Hereford Rd 20661 road
centre
Grid Square 6653 HGV 8% | 55mto
350500 A4103 LDV kerb,
242000 Roman 92% 14.7 to
Rd road
centre
Objective 40 35 20 7

37




8.6.5 Roads with High Flows of Buses and / or HGVs
The guidance defines such roads as having a bus/HGV percentage greater than 20% of the AADT flow.

The highest percentage in the County is on the A40(T), where the combined HGV and bus percentage is
21.7% and on the M50 corridor where the combined HGV and bus percentage was found to be about 20.4 at
two locations (See Appendices 1 and 2). As all these locations fall along the same road system, it will be
presumed that the entire length of the A40 / M50 corridor falls in the region of 21%. As the AADT flow falls in
the region of 25000 to 30000, then all will have more than 2000 HGV / bus movements per day, making them
relevant for assessment.

The relevant locations where there are receptors within 10m of the kerb are listed in Table 16 below, where a
DMRB Screening Model is used to predict the levels of PMyg at these locations (see Appendix 12 for data).
As there is no speed data for the A40 corridor, an average speed of 50 MPH (80 KPH) has been assumed
for HGVs and buses.

Table 16 2003 2004 2004 2010 2010
Buses and
HGVs
Receptor 2005 Predicted Predicted Predicted Predicted
location AADT Annual Mean Number of Annual Mean Number of
and distance HGV + Bus Concentrgtion Exceedences Concentrat3ion Exceedences
from kerb & % ug/m /of3 20 ug/m /of3
50 ug/m” as a 50 ug/m” as a
road centre 22 Hour 24 Hc?ur Mean
Mean
Wilton, A40(T) 31199
. 25.19 12.85 20.49 4.03
Grid S
358615%%‘3224500 21 %
3m & 12.2m
Pencraig, A40(T) 31199
24.65 11.57 20.06 3.47
Grid Square 21 %
356500 22100
2.8m & 15m
Goodrich, 31199
A40(T) 25.51 13.65 20.5 4.04
21 %
Grid Square
356500 220500
3.5m & 10.4m
Weir End, 31199
A40(T) 25.89 14.61 21 4.74
21 %
Grid Square
358000 223500
2.8m & 12.6m
PM10 objective 40 35 20 7

Table 16 above shows that using the DMRB Screening Model for the projected data, it is predicted that there
will be less than 35 exceedences of the 24-hour 50 ug/m3 mean and no exceedences of 40 ug/m3 annual
mean in 2004 at all the receptors adjacent to the A40 locations mentioned above. Therefore this section finds
that there are no likely exceedences of the 2004 PM; objectives along roads with a high percentage of
buses and HGVs.

The above table does however find that there are possible marginal exceedences of the 2010 annual mean
objective of 20 ug/m3 (see column 5 in bold). This is expected to be the case at a large number of locations
across the UK. However, the 2010 objectives are currently provisional and do not need to be considered for
the purposes of this assessment.




8.6.6 New Roads Constructed or Proposed since the First Round of Review and Assessment

As mentioned under section 6.5.9, only one new road has been constructed since the last round. This is a
link road through a Hereford out of town shopping complex at the Newtown Road/Edgar Street, between the
PC World and Pizzahut car parks. There is no relevant PM;q exposure (i.e. housing) affected by this road and
therefore this road need not be considered further.

One new road has received planning consent since the last review. This is the Rotherwas Access Road,
linking the Rotherwas Industrial Estate with the A49 at Grafton across agricultural land, the route deliberately
chosen to be distant to housing. A full environmental impact assessment has been received in support of the
application which included air quality modelling predictions along its route. No exceedences of the particulate
objectives were predicted. Herefordshire Council accepted the air quality predictions made in the
environmental impact assessment. Completion of this road will be unlikely before 2005 in any case.

8.6.7 Roads Close to the Objective During the First Round of Review and Assessment

There were no locations highlighted in the first round of review where more than 30 exceedences of the 24-
hour PM1g objective were predicted for 2004 and this section need not therefore be considered further.

8.6.8 Roads with Significantly Changed Traffic Flows

Since the last review, planning consent has been granted for the widening of the Roman Road (A4103) from
the Canon Pyon Road to the Travellers Rest PH. Such a road improvement could result in an increased
traffic flow, although in the light of the air quality modelling undertaken as part of the submitted environmental
impact assessment, any increase is considered unlikely to be significant in terms of the PM;o objectives. In
any case, the current AADT falls below 10000 and increases are predicted to be well below the 25%, both
being screening criteria recommended in the statutory guidance. The environmental impact assessment
submitted with the planning application predicted no exceedences of the PM,y objectives at the nearest
housing and Herefordshire Council has accepted this. Completion will also be unlikely before 2004 and the
2010 objectives do not apply yet;s.

8.6.9 New Industrial Sources

There have been no new processes which emit significant quantities of PM,q introduced in or near to
Herefordshire since the last round of review and assessment.

8.6.10 Industrial Sources with Substantially Increased Emissions

No industries in or near Herefordshire are known to have substantially increased their particulate emissions.
The Dalkia CHP plant considered in detail in the first round now almost exclusively runs on gas and as such
particulate emissions are insignificant.

8.6.11 Areas with Domestic Solid Fuel Burning

As mentioned in section 7.5.5, since gas has been made readily available to the market towns and major
villages in the County, there have been no known areas in the County where there is a high density of
domestic coal burning, i.e. areas of 500 x 500m with at least 50 properties burning coal. This has been
substantiated by Herefordshire Housing and Herefordshire Council's private sector housing team.

8.6.12 Quarries, Landfill Sites, Opencast Coal, Handling of Dusty Cargoes at Ports etc

Section 8.5 above gives the historic air quality review and assessment work already undertaken for PMyg in
Herefordshire.

There are no opencast workings or ports in Herefordshire.

The two limestone quarries investigated in the first round have both been subject to planning applications
since the last round and both have been granted extensions to the areas to be quarried and the expected life
span / duration for this. Although these areas are to be extended, the primary crushing and processing areas
where dust release is most significant will remain in the same location as reviewed before in the last round.
Having reference to the screening criteria recommended in the statutory guidance, only the Leinthall Earls
Quarry can be categorised as having 'near' relevant exposure (housing):
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The primary crushing and processing areas of the Leinthall Earls Quarry is 195 m distant to the nearest
housing, with the estimated 2004 background concentration being 15.8 ug/m3. (See Map 6 in Appendix
10 and Appendix 11). Therefore for the purposes of the statutory guidance, it lies within 200m of
housing, classing it as ‘relevant’ exposure.

The primary crushing and processing areas of the Perton Quarry is 280 m distant to the nearest housing,
with the estimated 2004 background concentration being 16.9 ug/ms. (See Map 7 in Appendix 10 and
Appendix 11). Therefore for the purposes of the statutory guidance, although it lies within the 200 to
400m band for housing, it has a background concentration estimated to be less than 26 ug/m3 in 2004
and cannot therefore classed as ‘relevant’ exposure.

8.6.12.1. Leinthall Earls quarry.

There have been no complaints of dust since the last round of review and assessment in relation to the
Leinthall Earls Quarry. The quarry is operated by Johnston Roadstone, who attained the environmental
quality assurance standard 'ISO 14001’ last year. Since the last air quality review, Johnston Roadstone
continues to operate under an authorisation granted by the Council under the Environmental Protection Act,
which imposes tight dust emission limits. In 2001 the authorisation was reviewed and all emissions of dust
reconsidered. The authorisation will be transferred to a permit under the Pollution Prevention Control
Regulations in 2003/04 and this will retain the dust emission controls and limits. In 2005 it is likely that the
quarry and its associated road stone coating plant will become an IPPC (integrated pollution prevention and
control) installation, which will impose even tighter standards.

Although the quarry has ‘near’ relevant exposure, having regard to the above, a detailed assessment is not
considered necessary because:

tight dust control standards are already imposed on this quarry and
there is an absence of complaints

8.6.12.2 Perton Quarry.

There has only been one complaint of dust since the last round of review and assessment in relation to the
Perton Quarry and this was related to dust from a haul road being used by trucks as a route for overburden
disposal. This was a temporary problem, as the overburden has now been removed, in compliance with a
planning condition.

Although the quarry has recently been transferred to Elliot and Sons Ltd, it continues to operate under an
authorisation granted by the Council under the Environmental Protection Act, which imposes tight dust
emission limits. The authorisation will soon be transferred to a permit under the Pollution Prevention Control
Regulations in 2003/04 and this will retain the dust emission controls and limits. Following the recent
planning consent, a strict dust monitoring programme must be adhered to and reports so far submitted do not
reveal dust to be a particular problem.

Having regard to the above, a detailed assessment is not considered necessary because:

there is no relevant exposure,

tight dust control standards are already imposed on this quarry,

there is an absence of complaints and

there is detailed dust monitoring requirements imposed as a precautionary planning condition.

8.6.13 Aircraft
There are no major airports in Herefordshire.
8.7 Conclusion

No further action required for particulates for the 2004 objective.



9.

9.

Recommendations

This report recommends that there is no need to proceed to a ‘detailed assessment’ at any location within
Herefordshire because the air quality objectives are likely to be met for the following pollutants:

Carbon monoxide
Benzene

1,3 Butadiene
Lead

Sulphur Dioxide (although the continuation of monitoring at one site by SO2 diffusion tube in Hereford is
recommended to trace long term trends)

Particles (although continuation of hourly monitoring at the kerbside Edgar Street Roundabout site by
Beta Gauge analysis in Hereford is recommended for the time being, until a more suitable location
adjacent to a receptor can be found to relocate this to)

This report recommends that there is a need to proceed to a detailed assessment for nitrogen dioxide in one
specific area only:

Nitrogen dioxide in the area of the ‘Bengry Lights’ / Bargates in Leominster, due to elevated monitoring
results, suggesting a possible exceedance of the 4Oug/m3 annual mean in 2005 to residential flats above
shops and nearby roadside housing.

This report also recommends that the hourly nitrogen dioxide monitoring is continued at the kerbside
Edgar Street Roundabout by chemiluminescent analyser, although it recognises that a more suitable
location adjacent to a receptor should be found to relocate this to.

The report also recommends that the current diffusion tube monitoring programme is continued and that
new diffusion tubes are placed on the facade of housing in the vicinity of Bargates, in order to pre-empt
the detailed assessment work to be undertaken there.

10.
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GLOSSARY

Standards A nationally defined set of concentrations for 8 pollutants below which health effects do not
occur or are minimal.

Objectives A nationally defined set of concentrations for 7 pollutants, incorporated in Regulations,
setting out the extent to which the standards should be achieved by a defined date, taking
into account costs, benefits, feasibility and practicality.

Exceedence A period of time where the concentration of a pollutant is greater than the appropriate air
quality objective.

AADT Annual average daily traffic flow.

AQMA Air Quality Management Area.

USA Updating and screening assessment.

Defra Department for Environment, Food and Rural Affairs.

TG(03) Technical Guidance document provided by Defa to assist local authorities in completion of

the next round of the air quality review and assessment process.
DMRB Design Manual for Roads and Bridges (Highways Agency Guidance 2003).

PG(03) Policy Guidance document provided by Defa to assist local authorities for procedures in
completion of the next round of the air quality review and assessment process.

PMyq Small airborne particles, more specifically particulate matter less than 10 micrometers in
aerodynamic diameter.

ppb Parts per billion

ppm Parts per million

NO, Nitrogen dioxide

m metres

ug/m3 Microgrammes per cubic metre
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