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Executive Summary

The role of the locd authority review and assessment process is to identify the areas where it
is conddered that the government’s ar quality objectives will be exceeded. The Council has
previoudy undertaken the first round of review and assessment (R&A).

This report concerns the Updating and Screening Assessment under the second round of
review and assessment (R&A). Locd authorities are now required to review and assess air
quaity againg the objectives in the Air Qudity Regulations 2000 and the amendment
regulations. The ar qudity objectives to be assessed are for the following seven pollutants
cabon monoxide, benzene, 1,3-butadiene, lead, nitrogen dioxide, sulphur dioxide and
particles (PM1g). This report provides a new assessment to identify those metters that have
changed since the last review and assessment, and which might lead to a risk of the objective
being exceeded.

The report follows the latest prescribed guidance given in Technica guidance LAQM. TG
(03), which replaced that produced for the previous round of R&A. It gives guidance on the
use of background pollutant concentrations, monitoring results, indudtrial sources, and road
traffic. It also requires both a phased gpproach and that local authorities only undertake a
levd of assessment that is commensurate with the risk of an ar quaity objective being
exceeded.

The report identifies that the risk of the objectives for carbon monoxide, benzene, 1,3-
butadiene, and lead being exceeded is not Sgnificant in the Council’ s area.

The updating and screening assessment for nitrogen dioxide, sulphur dioxide and PMyq (for
2010) has identified that the risk of the objectives being exceeded ae ggnificant. In
accordance with the LAQM guidance the Council should therefore undertake a Detailed
Assessment for nitrogen dioxide and sulphur dioxide only.

The Detaled Assessment for nitrogen dioxide should relate to narrow congested roads in the
Bedford town centre (A6 Bedford High Street and A5141 Prebend Street) and the A421 in
Gresat Barford.

The Detalled Assessment for sulphur dioxide should relate to brickworksin Stewartby.

(Note — the new PMjp objective for 2010 is not currently included within in the Air Qudity

Regulations and therefore the Council need not underteke a detailed assessment for this
pollutant & thistime).
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Background

The Bedford Borough Council is a predominantly rurd area incorporating the County town
of Bedford, the smaler town of Kempston and 43 villages, located in eastern England. The
aea ds0 includes indudrid areas, which have declined over the last decade.  Significant
industry that remains includes the brickworks a Stewartsby and power detion at Little
Baford. The population of the area is approximately 142,000 (of which Hf live in Bedford)
and the total area covered by the Council is 477 kn?.

The area is wdl served by transport links to London and the midlands via both the road and
ral. A network of subsdiary routes connects with other towns and smal centres of
popul ation across Bedfordshire and neighbouring counties.

Progresswith Local Air Quality Management (1997-2000)

As goat of its Locd Air Qudity Management (LAQM) respongbilities, the Council has
completed the first round review and assessment (R&A) of ar qudity (see the individua
Stage 1, 2 and 3 reports prepared between 1998 and 2000). These reports present a staged
goproach whereby the seven ar pallutants in the Government’'s Air Qudity Strategy related
to LAQM, were first assessed and screened as to ther relative importance to ar qudity
within the Council’ s area.

Four AQS pollutants (benzene, 1,3 butadiene, carbon monoxide, and lead) were only
consdered a earliest stage of the review and assessment (Stage 1). Particles (PM1p) and
ulphur dioxide (SO,) were conddered a Stages 1 and 2 only. The findings for al these
pollutants was that none were found likely to lead to the ar qudity objectives being exceeded
and therefore no further action was required in respect of these pollutants.

The Stage 3 report was only undertaken for nitrogen dioxide (NO,) and this report assessed
ar qudity across the Council’s area in accordance with DEFRA guidance. The predictions in
the Stage 3 report were that the statutory objectives for NO, would not be exceeded within
the Council’ s area.

Introduction to Updating Screening and Assessment

The government's Air Qudity Strategy (AQS) edtablishes the framework for ar quality
improvements, including internationd and nationa improvements.  However it is recognised
that despite these improvements, areas of poor ar qudity will remain and that these are best
dedt with usng locad measures implemented through the LAQM regime. The role of the
loca authority review and assessment process is to identify the areas where it is consdered
that the objectives will be exceeded. Experience has shown that such areas may range from
sngle resdentia properties to whole town centres.

This report concerns the second round of LAQM review and assessment (R&A). It follows
the latest prescribed guidance given in Technica guidance LAQM. TG (03), which replaced
the guidance produced for the previous round of R&A. TGO3 is designed to hep loca
authorities undertake their duties under the Environment Act 1995 to review and assess air
qudity in ther areafrom timeto time.

Environmental Research Group, King's College London 9
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Locd authorities are now required to review and assess ar qudity againg the objectives in
the Air Qudity Regulations 2000 and the 2002 amendment regulations. In addition the EU
has st limit values for NO, and benzene and indicative limit vaues for PM1o for 2010. In the
case of NO, the limit vaues are the same as the 2005 objectives, hence meeting the latter
automaticaly means tha the former will be met. The guidance confirms that locd authorities
are not datutorily required to assess ar quality againg these, but it advises that they may find
it helpful to do 0, to assist with longer term devel opment planning.

Tables 1 and 2 below provide details of the objectives for the purposes of this round of R&A.

The guidance requires a phased gpproach, as with the previous guidance. This requires loca
authorities to underteke a level of assessment that is commensurate with the risk of an ar
qudity objective being exceeded. It is conddered that not every authority will need to
proceed beyond the first step of the second round of review and assessment.

The firs gep is the Updating and Screening Assessment (USA), which dl loca authorities
are required to undertake. TGO3 gives guidance on the use of background pollutant
concentrations, monitoring results, industrid sources, road traffic, as wdl as the specific AQS
pollutants to be examined for both the USA and the subsequent step, i.e. the Detailed
Assessment.

10 Environmental Research Group, King's College London



Bedford Borough Council

Updating and Screening Assessment

Table 1 Air quality objectives (from Air Quality Regulations 2000 and Amendment

Regulations 2002)
Objective Dateto be
Concentration Measured as achieved by
16.25 ng/nt (5ppb) | Running Annual Mean | 31 Dec 2003
Benzene
5 ng/nt Annua Mean 31 Dec 2010
1, 3 Butadiene 2.25 nynT (1 ppb) Running Annud Mean 31 Dec 2003
Carbon Dally Maximum
Monoxide 10 mg/n? Running 8 hour mean 31 Dec 2003
0.5 ny/nt Annua Mean 31 Dec 2003
Lead
0.25 nynt Annua Mean 31 Dec 2008
200 mynT (105 ppb)
not to be exceeded 1 hour mean 31 Dec 2005
Nitrogen Dioxide | morethan 18timesa
(provisional) year
40 nyi? (21 ppb) Annua Mean 31 Dec 2005
50 ng/nT not to be
exceeded more than 24 hour mean 31 Dec 2004
Particles (PM 10) | 35timesayear
40 my/n?’ Annud Mean 31 Dec 2004
350 ny/nT (132 ppb)
notto beexceeded | 4 iy 1 ey 31 Dec 2004
more than 24 times a
year
125 ny/nt (47 ppb)
Sulphur Dioxide | Mottobeexceeded o) 1 e 31 Dec 2004
more than3 times a
year
266 ng/nT (100 ppb)
not to be exceeded | 15 iy e meen 31 Dec 2005

more than 35 timesa
year

Environmental Research Group, King's College London
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Table 2 Proposed new particle objectives (from Air Quality Strategy Addendum (2003))

Pollutant Objective | Date to be
Concentration M easured as achieved by
50 ny/nT not to be
Particles (PM 10) exceeded morethan | 24 hour mean 31 Dec 2010

(Except London 7 (10) timesayear
given in brackets)
20 (23) ny/n? Annua Mean 31 Dec 2010

Background Pollutant Concentrations

Background concentrations provide an underdanding of the prevaling pollution in the
absence of gpecific locd emisson sources.  Mapping techniques based on the Nationd
Atmospheric Emisson Inventory (NAEI) have been used to provide an understanding of
future  concentrations on a I1x1 km grid sqguare for the UK  (see
http://mwww.arqudity.co.uk/archivellagm/toolsphp). It is important to note that the NAEI
(incorporates al magor sources, including roads) within each grid square.  Interpolated
background plots based on these data are given in the report for benzene (based on 2010),
1,3-butadiene (based on 2003), nitrogen dioxide (based on 2005) and PM1o (based on 2010)
for indicative purposes.

Monitoring Data

The monitoring of ar qudity in a locd authority’'s area provides an important source of
information for underganding ar qudity in its aea. This benefit can be further enhanced if
the monitoring is undertaken as part of a wider eg. regiona network. It is however important
to ensure that there is confidence in the data being produced and used. Hence QA/QC issues
need to have been consdered and the data produced also need to be properly validated and
preferably ratified. The Ste operated by the Council a Stewartby is part of the Herts and
Beds Air Pollution Monitoring Network (HBAPMN) and thus the standards of QA/QC meet
those of the TGO3 guidance. The dte started operation in late 2000 and the most recent data
ae given in the report, with 2002 being provisond only. The Council dso caries out
diffuson tube monitoring for nitrogen dioxide. The data capture for the continuous dte, with
the locations of the diffuson tubesis given in Appendix 1.

Industrial Sources

Both the Environment Agency and the Council regulate indudrid sources under the Pollution
Prevention and Control Act 1999 and Environmental Protection Act 1990. The Environment
Agency is responsible for the largest industrial processes (IPPC/ Part A processes), whilst the
Council is manly responsble for smdler Pat B and A2 processes. Those smdl indudrid
processes that fall outsde of Part B/A2 Process control are aso interest to LAQM. TGO03
requires details of boilers with a thermd rating of greater than 5 MW that burn cod or fud ail
(e.g. inunivergties, hogpitds, etc) to be obtained.

Updated ligts of Part A, Part B/A2 and other processes of potentia concern in Council’s area
are given in Appendix 3.
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Road Traffic

Details of road traffic movements are required across the Council’s area and the Bedfordshire
County Council and NAEIl have provided these data Recent traffic data are shown in
Appendix 2. Predicted future flows have been estimated based on Nationd Road Traffic
growth factors.

To edimate the arr quality impact in this step of review and assessment it is necessary to use
the DMRB methodology produced by the Highways Agency. The verson used (i.e. verson
1.01) was released in February 2003 and incorporates the most recent emission factors. It is
intended to provide conserveive esimates, however in some ingtances it can under predict
concentrations. In these specific instances factors can be applied, as advised in TGO3.

Environmental Research Group, King's College London 13
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Carbon Monoxide

The air quality objective for carbon monoxide (CO) has been tightened and is now 10mg/m®
as a maximum daily running 8-hour concentration to be achieved by the end of 2003, which
isin line with second Air Quality Daughter Directive limit value.

Per spective

The main source of CO remains road transport (nationaly about 67% based on 2000),

dthough annud emissons ae decining manly as a result of upteke of abatement
technologies.

Current monitoring indicates that none of the UK nationd network Stes exceeded the
objective during the period between 1999 and 2001, with kerbside/ roadside sStes having
higher concentrations than urban background dtes (see TG03). Despite this the guidance
highlights that under certain meteorological conditions the objective was gpproached within
2mg/n at four urban background sitesin 2001.

Nationd moddling has further indicated that at the end of 2003, mgor roads will not exceed
the objective.

No AQMAs were declared in the first round based on the previous objective of 11.6mg/ n7.
Based on TGOS, it is congdered highly unlikely that any authority will be required to proceed
beyond the updating and screening assessment.

M ethodology Overview

Full detals of the methodology employed can be found in TG03. The following represents a
summay of the methods used. To undertake this it is necessary to draw on the firs stage
report of the first round of review and assessment.

A checklist gpproach is used, based on 1) monitoring data and 2) data relating to very busy
roads.

1. For monitoring data only, roadsde data are required where there is public exposure. The
data will be assumed to be gpplicable to 2003 and if the data indicate that the maximum
dally running 8-hour concentration exceeds the objective then the Council will be
required to proceed to the Detailed Assessment stage.

2. This relates to annud average daly traffic flows exceeding dated flows (which are
dependent on the type of road) for areas where the 2003 annua mean background is
expected to be greater than Img/n?. If there is relevant exposure within 10m of the kerb
then it will be necessary to obtain additiond traffic information relating to average speeds
and the HGV/LGV lit. The DMRB streening model can be used to predict 2003
concentrations.  (Note if junctions occur dong any of the roads then the flows from the
roads shoud be added together). If the predicted annua mean concentration is greater
than 2mg/nT then it is necessary to proceed to the Detailed Assessment stage.

Environmental Research Group, King's College London 15
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Updating and Screening Assessment of Carbon Monoxide for the Bedford B.C

The only source screened at Stage 1 during the previous round of R&A was the Al
motorway. CO was found to pose a negligible risk in locdities where there might be
exposure and further Stages of R& A were therefore not undertaken.

A) Monitoring

No monitoring for CO is carried ait across the Council’s area.  Across the HBAPMN there
are three gtes currently monitoring CO. The results for the roadside site in Watford for 1999
and 2000 only are given in the Table 3 below. There was more than 90% data capture in
1999, however in 200 there was only 87% data capture for the dte.  Full detalls relating to
the QA/QC for the dtes can be found in the HBAPMN annua reports, for the reports
produced since 1999 see http://www.sel ph.umds.ac.uk/hbnet.htm.

Table 3 Carbon monoxide monitoring at Watford roadside site (mg/n’)

1999 2000
8hr mean 3.7 33
Annua Mean 0.75 0.59

(italics represents insufficient data capture)

The above reaults confirm that current maximum daily running 8-hour concentrations are less
than 10 mg/nT objective for a representative site dsawhere in the HBAPMN.

Recent results from the background network continuous monitoring dtes aso indicate that
CO leves remained well below the objective and that concentrations are unlikely to exceed 3
mg/n (running 8 hour mean) in any part of the HBAPMN area.

B) Very busy roads/ junctionsin built up areas

Based on the results from the urban background gtes in the HBAPMN, the background in the
Council’'s area can reasonably be assumed a approximaely 04 mg/nt (from the 2001
results). The edtimated 2003 annuad mean concentration can be determined from this figure
and the expected reduction in future concentrations (from TG03). This is predicted as 0.35
mg/nt. It isthuslessthan the Img/n? concentration where further action is necessary.

Treffic flows in the area are given in Appendix 2 and this indicates ‘very busy’ roads with
dngle cariageways exceeding 80,000 vehicles per day (vpd); dua cariageway exceeding
120,000vpd and motorways exceeding 140,000vpd (as classified by TGO3) are not found
anywhere in the Council’s area.  There are smilarly no junctions of the busest roads where
these traffic flows are gpproached in the Council’ s area.

Conclusion
The updating and screening assessment for carbon monoxide has not identified a risk of the

new objective being exceeded by 2003 anywhere in the Council’s area. The Council need not
therefore proceed beyond this updating and screening assessment for carbon monoxide.
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Benzene

The air quality objective for benzene of 16.25ng/m* as a running annual mean to be achieved
by the end of 2003 has been added to with an additional objective of 5ng/m® as an annual
mean concentration to be achieved by the end of 2010. Thisisin line with second Air Quality
Daughter Directive limit value.

Per spective

Petrol engine vehicles, petrol refining and the uncontrolled emissons from petrol filling
gtations without vapour recovery systems are the main sources of benzene.

Current monitoring indicates that dl of the UK nationd network dtes were dgnificantly
below the 2003 objective during the period between 1999 and 2001 (from TGO03). Since
2001 the concentrations were dso below the 2010 objective, with kerbside/ roadsde stes
having higher concentrations than urban background sSites.

Nationd mapping has indicated that for most areas the 2003 objective will not be exceeded.
However for 2010 thereis the possibility that some areas will exceed.

No AQMAs were declared in the first round of R&A. Therefore traffic emissons need not
be consdered. It is dso consdered that only those locd authorities with relevant locations
close to mgor indudtrial processes involving benzene will be required to proceed beyond the
updating and screening assessment for the 2003 objective.

For the 2010 objective however it is necessary to consider both petrochemical processes and
busy roads, as monitoring from the firs round indicates that this objective has recently been
exceeded.

Methodology Overview

Full detals of the methodology employed can be found in TGO3. The following represents a
summary of the methods used. To undertake this it is necessary to draw on the fird stage
report of the first round of review and assessment.

A checklist gpproach is used, based on 1) monitoring data 2) data relating to very busy roads
3) industrial sources petrol gations/ major fuel storage depots.

1. For monitoring the data should be prioritised, based on locations near busy roads and the
results a building facades. Where monitoring relating to industrid and other sources is
undertaken then monitoring down wind from the gdte is recommended. If monitoring is
undertaken by diffuson tube, suitable QA/QC procedures should be used and the tubes
vaidated and bias corrected. The results will need to be corrected to 2003/ 2010. If the
data indicate that the objective is exceeded then the locd authority will be required to
proceed to the Detailed Assessment stage.

2. This relates to 2010 only, where the 2010 annual mean background exceeds Zrg/nt and

the annua average daily traffic flows exceed the stated flows (which are dependent on the
type of road). If there is rdevant exposure within 10m of the kerb then it will be

Environmental Research Group, King's College London 17




Bedford Borough Council Updating and Screening Assessment

necessaty to obtan additiond traffic information relaing to average speeds and the
HGV/ILGV olit. The DMRB sreening model can be used to predict 2010
concentrations.  (Note if junctions occur dong any of the roads then the flows from the
roads should be added together). If the predicted concentration is grester than SngynT
then it is necessary to proceed to the Detailed Assessment stage.

3. For new indudrid and other sources liged in TGO3 it is likdy tha an ar qudity
assessment will have been undertaken as part of planning or authorisation process. The
results from this should be cited. Authorities are aso asked to check information from
the first round of R&A if there were doubts about their vaidity. Where it is necessary to
check indudrid sources then the annuad emisson of benzene is needed dong with the
height of discharge to cdculate whether the rdlevant threshold in the guidance has been
exceeded.

For petrol dations it is necessary to identify petrol sations with a throughput of more
than 2000nT, and with a road with more than 30000 vehicles per day nearby. If there is
relevant exposure within 10m of the pumps it is necessary to proceed to a Detaled
Assessment.

For maor petrol storage depots it is necessary to identify relevant exposure and annua
emissons to caculate whether the relevant threshold in the guidance has been exceeded.

For combined sources the 2010 objective need only be consdered. The methodology
relies on an assessment based on the establishment of emisson rates for the indudtrid/
fugitive source combined with DMRB for busy roads.

Updating and Screening Assessment of Benzene for the Bedford Bor ough Council

No sources were identified as needing screening during the previous round of R&A and
therefore benzene was found to pose a negligible risk in locdities where there might be
exposure, hence progression beyond Stage 1 R& A was not undertaken.

A) Monitoring

The Council does not undertake any benzene monitoring across its area.  Four other digtricts
in Hertfordshire and Bedfordshire however do undertake benzene monitoring by diffuson
tube. This monitoring indicates that annua mean leves in dl areas are wel beow the 2003
objective. Concentrations have dteadily decreased in recent years but have now leveled off
at around 3.25 pg/nt in kerbside locations and 1.6 pg/n™ in background locations. As no
continuous monitoring of benzene is undertaken in Hertfordshire and Bedfordshire there has
been no site co-location and no derivation of bias correction.

The reallts for representative locations confirm that the current running annud mean
concentrations are less than the 2003 objective of 16.25 pg/nT and the 2010 objective of 5

ug/n?’.

The following table gives an edtimated annud average mean concentration for 2003 and 2010
for roadsides, based on the measured data above and using the correction factors from TGO3.
The estimates below are based on the concentration measured in 2001.
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Table 4 Estimated Benzene for 2003 — 2010 (using TG03 methodology) (pg/nT)

Site Class 2003 2010
H&B average k 283 210

The esimated 2003 and 2010 running annua mean concentrations are between 2.10 and 2.83
pg/n? and thus are less than 16.25 and 5 ug/nt respectivdly where further assessment of
benzene is deemed necessary.

B) Very busy roads/ junctionsin built up areas

Traffic flows in the area are given in Appendix 2 and this indicates the ‘very busy roads and
junctions as outlined are not found in the Council’s area The 2010 background from the
ww.airquality.co.uk/archive/lagm/toolsphp Ste aso confirms that 2010 background is less
than 2 pg/int (see Figure 1). The estimated background predictions vary between 0.14 and
0.46 pg/nT across the Council’s area.

Figure 1 Interpolated benzene (annua mean concentration ug/n?) plot for Bedford B.C (2010)
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)] Industrial sources

There are no IPC/ IPPC petroleum, petrochemical, carbonisation processes within the
Council’sarea.
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Examination of the Environment Agency’s Pollution Inventory has confirmed that there has
been no rdlease of benzene from any of the processes operating within the Council’s area. A

list of the processesis givenin Appendix 3

There is no Pat B process for the storage and unloading of petrol a terminds in the
Council’'sarea

D) Petrol stations

The lig of authorised petrol detions is atached in Appendix 3; detalls on the exact
throughput in terms of quantity of petrol are not avalable. However based on a worst case
assumption that &l are grester than 2000nT, it is necessary to identify whether the petrol
stations are close to abusy road with more than 30,000vpd. From the Appendix 2 showing a
summary of traffic flows it can be seen that there is only one road which are gpplicable; the
Al in the esst of the Council’s aea. The only petrol dation aong this dretch within the
Council’s area is on Al Southbound at Wyboston and there is no relevant exposure within
10m of the petrol pumps &t this Site.

E) Major fuel storage depots

There are no mgjor fuel storage depots within the Council’ s area (as listed in TGO03).

Conclusion

The updating and screening assessment for benzene has not identified a risk of the objectives

being exceeded by 2003 and 2010 anywhere in the Council’s area. The Council need not
therefore proceed beyond this updating and screening assessment for benzene.
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1,3-Butadiene

The air quality objective for 1,3-butadiene remains 2.25nmym® as a maximum running annual
mean concentration to be achieved by the end of 2003.

Per spective

Emissons from road vehide exhauss and a smdl number of indudrid sStes handling bulk
quantities are the main sources of 1,3-butadiene.

Current monitoring indicates that dl of the UK nationd network dtes were dgnificantly
below the 2003 objective during the period between 1999 and 2001 (from TGO3) apart from
the Marylebone Road dte in London in 1999. This dte is a very busy kerbsde dte and
concentrations at this Ste appear to have taled off since. Reductions in emissions from road
vehicles is continuing as a rexult of the uptake of abatement technology hence only locations
close to industrid dtes are expected to proceed beyond the updating screening and
assessment for this objective.

National mapping has indicated that for al areas the 2003 objective will not be exceeded. No
AQMAs were declared in the first round of R&A.

M ethodology Overview

Full detals of the methodology employed can be found in TG03. The following represents a
summary of the methods used. To undertake this it is necessary to draw on the fird stage
report of the firgt round of review and assessment.

A checklist approach is used, based on 1) monitoring data 2) new indudtria sources 3)
exiding industrid sources with sgnificantly increased emissons.

1. For monitoring the data should be prioritised and for locations near indudrid dStes
monitoring down wind from the dte is recommended. If the data indicate that the
objective is exceeded then the loca authority will be required to proceed to the Detailed
Assessment stage (as there is no need to correct it for future years).

2. For new indudrial processes liged in the guidance it is likdy that an ar qudity
asessment will have been undertaken as part of planning or authorisation process. The
results from this should be cited. Authorities are aso asked to check information from
the first ound of R&A if there were doubts about ther validity. Where it is necessary to
check indudria sources then annua emisson of 1,3-butadiene is needed adong with the
height of discharge to caculate whether the relevant threshold emissons rae in the
guidance has been exceeded.

3. A subgtantid increase in emissons is one where the increase is greater than 30%.
Updating and Screening Assessment of 1,3-Butadiene for the Bedford Borough Council
No sources were identified as needing screening during the previous round of R&A. Thus

1,3-butadiene was found to pose a negligible risk in locdities where there might be exposure,
and progression beyond the Stage 1 R& A was not undertaken.
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A) Monitoring

The Council has undertaken no specific monitoring of 1,3-butadiene since the last round of
review and assessment.  Monitoring is adso not undertaken elsawhere in the HBAPMN. The
2003 background from the ww.arqudity.co.uk/archivellagm/toolsphp dte aso confirms thet
2003 background is less than 2 pg/nt (see Figure 2). The estimated background predictions
vary between 0.08and 0.18 pg/n? across the Council’s area.

Figure 2 Interpolated 1,3-butadiene (annual mean concentration pg/nt) plot for Bedford B.C
(2003)
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B) Industrial sources

There are no new IPC/ Part B/ A2 processes or existing processes with substantially increased
emissons of 1,3-butadiene within the Council’s area snce the last round of review and
assessment.

Conclusion
The updating and screening assessment for 1,3-butadiene has not identified a risk of the

objective being exceeded by 2003 anywhere in the Council’s area. The Council need not
therefore proceed beyond this updating and screening assessment for 1,3-butadiene.
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L ead

The current air quality objective for lead is 0.5mym?® as an annual mean concentration to be
achieved by the end of 2004, with a lower air quality objective of 0.25mym? as an annual
mean concentration to be achieved by the end of 2008.

Per spective

Emissons of lead are now redricted to a smal number of indudrid processes, including
battery manufacture, pigmentsin paint, aloys, radiation shieding tank lining and piping.

Current monitoring indicates that lead in ar a al background and kerbsde UK nationd
network dStes was dgnificantly below the 2004 and 2008 objectives during the period
between 1999 and 2001 (from TGO3).

Further assessments however have been undertaken nationaly at specific Stes near indudrid
processes. For one industriad site in 2000 the result exceeded the 0.5 ng/nT objective,
followed in 2001 by an exceedence of the 0.25 nmynT objective. For the other site the result
was exceeded at 2 locations in 1999, one for the 0.5 nynT objective and the other of 0.25
nmynt. Concentrations a this ste however since have dropped markedly. Thus the
monitoring results indicated generadly no exceedences of the 2004/ 2008 objectives athough
locations in proximity to non-ferrous meta production and foundry processes were deemed to
be at risk.

No AQMAs were declared in the first round of R&A.
M ethodology Overview

Full details of the methodology employed can be found in TG03. The following represents a
summary of the methods used. To undertake this it is necessary to draw on the first dtage
report of the first round of review and assessment.

A checklist approach is used, based on 1) monitoring data 2) new industria sources 3)
exiging indudtria sources with sgnificantly incressed emissons.

1. For monitoring the data should be prioritised and for locations near indudtrid dtes
monitoring down wind from the Ste a the nearest residentid property is recommended.
If the data indicate that the objective is exceeded then the locd authority will be
required to proceed to the Detailled Assessment stage (as there is no need to correct it
for future years).

2.  For new indudrid processes liged in the guidance it is likdy that an ar qudity
assessment will have been undertaken as part of planning @ authorisation process. The
results from this should be cited. Authorities are dso asked to check information from
the first round of R&A if there were doubts about their vdidity. Where it is necessary
to check indudrid sources then the annud emisson of lead is needed dong with the
height of discharge to cdculate whether the rdevant threshold in the guidance has been
exceeded.
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3. A subdtantid increase in emissonsis one where the increase is greater than 30%.

Updating and Screening Assessment of Lead for the Bedford Borough Council

No sources were identified in the first round of review and assessment in the Council’s area,
thus lead was found to pose a negligible risk in localities where there might be exposure and
a Stage 2 R& A was therefore not undertaken.

A) Monitoring

The Council has undertaken no specific monitoring of lead since the last round of review and
assessment.

B) Industrial sources

There are no new IPC/ Part B/ A2 processes or existing processes with substantially increased
emissions of lead within the Council’ s area sSince the last round of review and assessment.

Conclusion
The updating and screening assessment for lead has not identified a risk of the objectives

being exceeded by 2004 and 2008 anywhere in the Council’s area. The Council need not
therefore proceed beyond this updating and screening assessment for lead.
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Nitrogen Dioxide

The current air quality objectives for nitrogen dioxide are 40 mym® as an annual mean
concentration to be achieved by the end of 2005, and a one hour mean concentration of 200
mym® not be exceeded more than 18 times per year. The objectives are to be achieved by the
end of 2005.

Per spective

Nitrogen dioxide (NO.) and nitric oxide (NO) ae both oxides of nitrogen, and are
collectively referred to as nitrogen oxides (NOy). All combustion processes produce NOx
emissons, lagdy in the form of nitric oxide, which is then converted to nitrogen dioxide,
manly as a result of reaction with ozone in the amosphere. It is nitrogen dioxide that is
asociated with adverse effects upon human hedth.

The principd source of nitrogen oxides emissons is road transport, which accounted for
about 49% of totad UK emissions in 2000 (from TGO03). Mgor roads carrying large volumes
of high-speed traffic are a predominant source, as are conurbations and city centres with
congested traffic. The contribution of road trangport to nitrogen oxides emissons has
declined dgnificantly in recent years as a result of various policy measures. At a nationa
levd, urban traffic nitrogen oxides emissons are edtimated to fal by about 20% between
2000 and 2005, and by 46% between 2000 and 2010 (Stedman et al, 2001).

Other ggnificant sources of nitrogen oxides emissons include the dectricity supply industry
and other industrid and commercid sectors. Emissons from both sources have dso dedlined
dramatically, due to the fitting of low nitrogen oxides burners, and the increased use of
naturd ges. Indudtria sources make only a very smdl contribution to annua mean nitrogen
dioxide leves.

More than 100 AQMAs were declared in the first round of R&A across the country, the vast
mgority of which related specificdly to road trangport emissons, where the atanment of the
annual mean objective is consdered unlikely. The annua mean objective is more demanding
than the one-hour mean objective and areas predicted to exceed include parts of maor
conurbations, town centres with congested traffic and dud carriageways and motorways.

M ethodology Overview

Ful detalls of the methodology employed can be found in TGO3. The following represents a
summary of the methods used. To undertake this it is necessary to draw on the fird stage
report of the first round of review and assessment.

A checklist approach is used for the updating and screening assessment, based on 1)
monitoring data 2) roads including narrow congested sreets and junctions 3) bus dations 4)
new industrid sources and existing ones with sgnificantly increased emissons 5) arrcraft.

1. Monitoring data are to be consdered both outsde an AQMA and within an AQMA.
The data will be corrected to 2005 using factors in TGO3 and if the data indicate that the
concentration exceeds the objective then the loca authority will be required to proceed
to the Detailed Assessment stage.
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2. These sections focus on specific examples that may not have been fully consdered in
the firg round of review and assessment. This rates to annud average daly traffic
flows exceeding sated flows (which are dependent on the type of road) for different
locations. If the indications arising from these assessments are greater than 40 ny/nT in
2005 then a detailed assessment is necessary. For any new roads a specific assessment
is required based on the DMRB screening model.  Smilarly roads close to the objective
a the lagt review and assessment or roads with significantly changed flows should be
re-assessed.

3.  Bus dations should be assessed specifically based on the numbers of bus movements
and the proximity of rdevant exposure (in this ingance it should be judged againgt the 1
hour criterid). If the bus dation meets or exceeds these stated levels of activity then
DMRB is to be used to obtain a predicted annua mean. If the predicted concentration is
greater than 40 ngnT in 2005 then it is necessary to proceed to the Detailed
Assessment stage.

4. For new indudria sources (as liged in TGO3) it is likely that an ar qudity assessment
will have been undertaken as part of planning or authorisation process. The results
from this should be cited. If no assessment were undertaken then TGO3 provides
nomograms for an assessment. The same approach is required where there has been a
subgtantid increase in emissions (i.e. one greater than 30%).

5. Aircraft emissons ae important if there is rdevant exposure within 1000m of the
arport boundary and the equivaent passenger numbers is predicted to exceed 5 million

passengers per annum.

Updating and Screening Assessment of Nitrogen Dioxide for the Bedford Borough
Coundil

The Council did not declare any AQMAS in its area following the firs round of R&A. The
main sources identified in the Council’s area were road trangport sources and those examined
are liged in Appendix 2 with the mogt recent traffic counts. In addition the Part A power
dation a Little Barford and brickworks at Stewartby were examined at the Stage 2 R&A. In
both ingtances there was deemed to be no ggnificant risk of the NO, objective being
exceeded.

A Stage 3 R&A was dso previoudy undertaken for NO, for the A1 a Wyboston in the east
of the Council’s area  The predicted results were that the annual mean objective was not
exceeded by 2005 and therefore the first round R& A ended at this stage.

A) Monitoring

The results given in the table below represent the most recent years (i.e. from 1999 to 2002)
for the dtes monitored in the Council’s area (the exact locations of the dtes are given in
Appendix 1). The sitesrepresent locations relevant for public exposure.

The monitoring is undertaken by diffuson tube, with the andyss undertaken by Gradko
International Ltd. The method of preparation is 50% TEA in water. The Council does not
operate a continuous monitoring ste and therefore it has not undertaken a co-location study.
The TGO3 guidance however recommends use of a bias correction factor to produce data that
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are comparable to reference methods wherever possble. The adjustment is made through a
comparison of results from a continuous andyser relaive to those from diffuson tubes over a
period of a year in accordance with TG03. A default bias adjustment factor of 1.39 has been
goplied in this instance (as derived by Laxen et d. (IAPSC paper 2002)). This indicates that
the tubes underestimate concentrations by amost 40%.

(Note — n/o indicates that the dte had not started and 0.0 represents insufficient information
available to determine the annua mean concentration.)

Table 5 NO, monitoring in Bedford B.C area (1999 — 2002) (ug/nT)

Site Code Class. 2001 2002

BFO8 b 22.9 30.3 22.4 25.4 n.a
BF09 b 23.9 27.2 23.6 24.1 n.a
BF13 b 27.8 0.0 closed closed na
BF29 b n/o n/o 321 321 na
BFO7 [ 0.0 317 0.0 29.1 n.a
BF12 i 37.7 37.8 0.0 34.8 na
BF15 [ 31.6 37.1 closed closed na
BF17 [ 30.7 32.7 23.1 26.0 n.a
BF18 [ 40.7 35.3 0.0 34.9 n.a
BF23 i n/o 0.0 0.0 36.0 na
BF24 [ n/o 40.9 0.0 34.6 n.a
BF28 [ n/o n/o 0.0 24.6 n.a
BFO6 k 42.8 0.0 0.0 455 44.1
BF10 Kk 36.0 335 0.0 34.4 334
BF11 k 0.0 0.0 0.0 36.1 35.0
BF14 k 32.4 29.9 0.0 29.4 28.5
BF16 k 39.8 47.2 37.2 494 47.9
BF19 k 0.0 43.0 closed closed n.a
BF20 k 33.9 41.1 0.0 319 30.9
BF21 k n/o 41.3 0.0 39.9 38.7
BF22 k n/o 435 0.0 38.1 36.9
BF25 k n/o 53.0 0.0 47.0 45.6
BF30 k n/o n/o 33.8 41.2 39.9
BF31 Kk n/o n/o n‘o 41.0 39.8
BF32 k n/o n/o n/o 40.7 39.4
BF33 k n/o n‘o n‘o 32.9 319

The highest concentrations in 2002 include the kerbside locations a Prebend Street and the
High Street in Bedford. Additiond high concentrations have been observed in Great Barford
and dong the Al aso a kerbsde locations. No background or intermediate Stes have
exceeded the objective.

The kerbside data have been corrected to 2005 using the TGO3 correction factors and these

indicate that the High Street, Prebend Street and Great Baford locations will exceed the
objective.
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The mogt recent provisona results for 2002 from the continuous dtes in neighbouring
authorities in the HBAPMN confirm that two of the four network roadsde Stes falled to meet
the provisond annua mean NO, objective. The measurements at the other two Stes were just
below thislevel (see Table 6 below).

Table 6 NO, Monitoring results from HBAPMN sites (2002 provisional data) (ug/nT)

% Data
Monitoring Site capture
Broxbourne Roadside a7 100
E. Herts Roadside 36 98
Stevenage Roadside 35 86
\Watford Roadside 44 94

B) Roads including narrow streets junctions/ busy streets/ high flows of HGVs and
buses new roads roads close to the objective in first round of R & A/ roads with
significantly changed flows.

The Stage 1 and 2 reports for the previous round of R&A provided DMRB moddling of the
main roads in Bedford town centre, plus the mgor trunks of the A1 and A421. These roads
adso included narrow congested dtreets and busy dreets where members of the public may
spend more than one hour. The only road, which was modelled a Stage 3, was the A1 and it
was not predicted to exceed the NO, objectives a Stes of relevant exposure.

Narrow congested streets in the Council’s area include both Prebend Street and Bedford High
Street.  These have dready been assessed above from monitoring results and therefore need
not be assessed further. Both of these streets can be considered as street canyons. A street
canyon is defined as being a reaively narrow sreet with buildings on both sdes, where the
height of the buildings is generdly greater than the width of the road. No other additiond
narrow and congested streets based on TGO3 guidance were identified.

Deails of the traffic flows used for this updating and screening assessment are given in
Appendix 2. These are based on updated traffic counts supplied by the Bedfordshire County
Council and derived from the Nationd Atmospheric Emissons Inventory (NAEI). An
additiona traffic growth of 1% per anum on these was dso included based on discussons
with the B.C.C. Traffic gpeeds are based those used for the previous assessment, which in the
town centre were determined by specific assessment and elsewhere based on national speed
limits

To predict concentrations close to roads an understanding of the future predicted background
concentrations of both NOy and NO, for 2005 is required. These details have been derived
from the NAEI as explained earlier. An interpolated map of these data for NO; is given in
Figure 3 below. (It should be noted that the TGO3 methodology was used to derive
background concentrations close to major roads).
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Figure 3 Interpolated NO, (annua mean concentration ug/nt) plot for Bedford Borough
(2005)
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The aove plot highlights as expected that the highest predicted concentrations are located
close to the man urban centre of Bedford, with the maximum background concentration
approaching 30 pg/nt, which isless than the objective.

TGO3 aso requires an assessment of busy streets where people might spend an hour or more
close to traffic and in the Council’s case, this only applies Bedford High Street.  This street
has been assessed earlier as liable to exceed the objective and therefore it will dso need to be
assessed for the one hour objective.

An asessment incorporaing the effects a junctions where there is exposure within 10m of
the kerb has been undertaken using the revised DMRB at the busy junction a the top end of
Bedford High Street and S. Peters.  Following TGO3 methodology junctions have been
added; the road is not conddered a street canyon at the junction. The results are given in the
following table:
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Table 7 Results of 2005 DMRB assessment of junctions for NO, (pg/nT)

Road NO, concentration
Bedford High St 38.3
St. Peters St

The assessment for this junction indicates that the objectiveis not exceeded. The junction
however does lie at the top of Bedford High Street and therefore it recommended thet it be
assessed as part of the Detailed Assessment for that road.

The only road from the previous R&A identified, as aroad close to the objective during the
firs round R&A is the Al near Little Barford. The previous Stage 2 assessment indicated an
exceedence, whereas the Stage 3 comparison of the link with nearby links of the same road in
other didricts, confirmed that there was little sgnificant risk of a breach of the objective.
This road has been re-assessed in Table 8 below:

Table 8 DMRB NO, (ug/nt) prediction for A1 at Little Barford for 2005

Road NO- concentration
A1l Little Baford 311

The result of the DMRB assessment incorporating new emisson factors confirms that the
road is not predicted to exceed the annua mean NO, objective.

Discussons with the Bedfordshire C.C have confirmed that no traffic flow in the Council’s
area has increased by more than 25% since the previous R&A and therefore no road needs to
be re-assessed on that basis.

Smilaly no roads were identified from the traffic information obtained as having less than
20000vpd and a proportion of greater than 25% HGV's.

The Bedfordshire County Council have dso confirmed that no roads with traffic flows
greater than 10,000vpd have been built in the Council’s area since the first round of R&A
where there is rlevant exposure arising.

C) Bus stations

The man bus dation sarving Bedford is dted in Greyfriars, near the town centre. It is
esimated from loca timetables that gpproximately 655 buses flow through the bus dation
every day. TGO3 advises that invedtigations are only caried out for bus gations with flows
of more than 1000 buses per day and therefore further information for this potential source is
not required.

D) Industrial sources
There are no new IPC/ Part B/ A2 processes or existing processes with substantialy increased

emissons of nitrogen oxides within the Council’s area snce the last round of review and
assessment.
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E) Aircraft

Thereis not an airport within the Council’ s area and therefore no assessment need be made.
Conclusion

The updeting and screening assessment for nitrogen dioxide has identified a risk of the
objectives being exceeded after 2005 in the Council’s area, based on an assessment of the

monitoring undertaken in narrow congested roads in the Bedford town centre (A6 Bedford
High Street and A5141 Prebend Street) and on the A421 at Great Barford.
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Sulphur Dioxide

The current air quality objectives for sulphur dioxide are a 15 mean concentration of 266
nmym® not be exceeded more than 35 times per year, to be achieved by the end of 2005.
Additional objectives include a one hour mean concentration of 350 nym® not be exceeded
more than 24 times per year and a 24 hour mean concentration of 125 nym?® not be exceeded

more than 3 times per year. These latter objectives, equivalent to the EU limit values are all
to be achieved by the end of 2004.

Per spective

The main source of sulphur dioxide in the UK is power dations, which accounted for more
than 71% of emissons in 2000. There are dso Sgnificant emissons from other indudtria
combustion sources. Domestic sources now only account for 4% of emissons, but can be
locdly much more ggnificant. Road trangport currently accounts for less than 1% of
emissons

Mesasurements from the nationd monitoring network indicate that concentrations have fdlen
in recent years, with the objectives only being exceeded in Bdfast (from TGO03). This is
associated with widespread domestic coad burning.  The 15 minute objective is the most
gringent for sulphur dioxide.

A smdl number of AQMAS were declared during the first round of review and assessment.
These relate to a number of cod-fired boilers, domestic cod burning and shipping & a mgor
port.

Methodology Overview

Full details of the methodology employed can be found in TG0O3. The following represents a
summary of the methods used. To undertake this it is necessary to draw on the fird stage
report of the first round of review and assessment.

A checklig approach is used, based on 1) monitoring data 2) new industrid sources and
exiging ones with ggnificantly increesed emissons 3) aeas of domedtic cod burning 4)
boilers burning cod or oil 5) railway locomotives.

1. Monitoring data are to be consdered both outsde an AQMA and within an AQMA.
The data will be assumed to reate to the relevant objective year and if the data indicate
that the concentration exceeds the objective then the loca authority will be required to
proceed to the Detailed Assessment stage.

2. For new indudrid sources lised in TGO3 it is likely that an ar qudity assessment will
have been undertaken as part of planning or authorisation process. The results from this
should be cited. If no assessment were undertaken then TGO3 provides nomograms for
an assessment.  The same approach is required where there has been a subgtantiad
increase in emissions (i.e. one greeter than 30%).
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3. For domedtic sources there is the need to identify smdl areas (500 x 500m) where
gonificant cod burning 4Hill tekes place.  If the dendty of cod burning premises
exceeds 100 per 500 x 500m then a Detailed Assessment is required.

4. For boiler plant it is necessary to identify dl plant >5MW(therma) that burn coa or
fud ol and establish whether there is rdevant exposure within 500m. If such boilers
are found then TGO3 provides nomograms for an assessment.

5. Both diesd and cod fired locomotives emit sulphur dioxide and this is most relevant
where the locomotives are daionary for periods of 15 minutes or more. It is aso
necessary to establish whether or not there is rdevant exposure within 15m of the
source.  If there are more than 2 occasons when locomotives are dationary with
engines running then it is necessary to go to a Detalled Assessment.

Updating and Screening Assessment of Sulphur Dioxide for the Bedford Borough
Coundil

The man sources examined during the previous round of R&A were the large Pat A
indudtrial processes in the Council’s area. No Part B process was identified as a significant
emission source of SO,. Details of the Part A and B processes are listed in Appendix 3. A
survey of large boilers identified that no school boilers were large enough to exceed the
5MW (thermd) threshold and the only boilers that did were those a the Bedford Hospitd
(with an aggregated net rated therma input of 11.79MW).  Domestic solid fuel burning and
other trangport sources were also examined and found not to need further screening.

The sources screened at Stage 1 included Bedford Hospital and this was found not to pose a
ggnificant risk so as to lead to the SO, objectives being exceeded. Of the Part A sources
examined the combustion unit & Ancillary Components a Wymington was consdered not to
pose a dgnificant risk. The only sources examined in Stage 2 of the R&A of the previous
round of R&A were the large Part A processes, specificaly Hanson Brick a Stewartby and
Little Barford Power Station. The latter process was not found to pose a significant risk in
locdities where there might be exposure.  Whereas Hanson Brick, whilst dthough dso not
found to pose a dgnificant risk was to be kept under review pending the inddlation of new
plant a the Ste. The assessment of SO, therefore ended at the Stage 2 R& A.

A) Monitoring

The Council undertakes the continuous monitoring of SO, a its monitoring Site as part of the
HBAPMN. The Bedford Rurd dte was postioned to monitor the effects of a nearby
indudtrial process & a Ste representive of relevant public exposure.  The indudrid dte in
Stewartby lies 0.5km to the west of the monitoring dtation and has a number of stacks, or
chimneys, one or more of which may bein use a any onetime.

An andyss of 15 minute SO, readings has been made in the 2001 HBAPMN annua report.
The findings from this indicate a mgor source of SO, to the west of te monitoring ste. Thus
suggesting that the source of emissonsisthe nearby indudrid ste.

During 2001 and 2002, Bedford Rura recorded 25 and 26 ingtances of 15 minute mean

concentrations greater than 266 ug/nt. The objective is less than 36 exceedences in one year,
to be achieved by the end of 2005. Thus for these years the objective was achieved. It
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should however be noted that there are potentid areas of relevant exposure closer to the
source, it is therefore possble that these areas could have experienced a greater number of
exceedences.

The following table presents the results for the period 2001 — 2002 a the Council’s

monitoring Ste. It confirms that the 15 minute meen is the most dringent, with more periods
exceeding this sandard than that of the hourly mean.

Table 9 SO, monitoring results for Bedford B.C rurd site (2001 — 2002) (ug/nT)

Objective
15min mean 25 26
Hourly mean 1 2
24hr mean 0 0

(NB 2002 results are provisiond)
As pat of its authorisation the operator of the brickworks dso mantans a separate

continuous monitoring Ste a Kempston Hardwick, which is approximatdy 1km north east of
the Stewart by Brickworks. The results for this Ste are given below in Table 10:

Table 10 SO, monitoring results for Kempston Hardwick (2001 — 2002) (ug/nt)

Objective
15 min mean 64 70 153
Hourly mean 4 0 4
24 hr mean 2 1 -

(Note - * indicates for period up to 31 July 2002 only)

Details of the QA/QC and data capture for this dte are not avalable, however the resuts
clearly indicate exceedences of the 15 minute objective as well as periods in 2000 and 2001
when hourly and dally standards were exceeded. The later dso approached the 24 hour
objective of a maximum permitted number of 3 ingtances in 2000. These results confirm thet
aDetailed Assessment is required for SO;.

B) Industrial sources

There are no new relevant IPC/ Part B/ A2 processes within the Council’s area or nearby in
neighbouring authorities since the last round of review and assessment. Examination of the
Environment Agency’s Pollution Inventory for the Hanson Brick Pat A processes a
Stewartby confirms that emissons of SO, in 2001 were increased from the previous year by
26%, however this level was below that for 1998 for the two Part A authorised processes at
Hanson Brick. The totd amount emitted in 2001 for the Hanson Brick authorised process
was 4688 tonnes. The increase between 2000 and 2001 is just below the 30% leve given in
TGO3 for substantiadly increased emissons.

The outcome of the previous round of R&A was that this process would be kept under review
pending the inddlation of new plant a the Ste. (The monitoring at the Ste is reported in the
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above section). An assessment using TGO3 has therefore been undertaken and the emission
source characteristics used were from the previous Stage 2 report (see the following table):

Table 11 Hanson Bricks (from Bedford B.C Stage 2 report)

Stack modelled Stack No 22 Stack No CK 3
Height (m) 70 67.85
Insde diameter (m) 3.27 3.33
SO, emission rate (g/9) 62.6 63.6

For both stacks the maximum emission rate is more than 1800 tonnes per annum. This rate
exceeds the emission rate for corresponding stacks in Figure 7.1 of TG03. Hence the Council
will need to go to Detailed Assessment.

C) Domestic sources

A detalled assessment was caried out in the last R&A and the data obtained from this
assessment were used to estimate the housing dendity (i.e. houses per 25ha) in those villages
where there is no gas supply was determined. Examination of these data indicated that the
housng densty averaged less than 50 per 25ha, which is less than the threshold in TGO3 to
be identified.  Furthermore locad knowledge and professona judgement indicates that
sgnificant domestic cod burning is not undertaken across the Council’ s area.

D) Boilers

The Council undertook an assessment of large indtitutions in the previous round of R&A
where there may boilers greater than SMW(thermad) operating. No specific boilers were
identified, gpart from the Bedford Hospitd. The boilers a Bedford Hospitd however were
found not to cause a sgnificant risk of breaching the SO, objectives in the previous R&A.
No additiond boilers have been identified in the updating and screening assessment.

E) Railway |locomotives

An asessment has been made of rallway activity & Stes where locomotives are known to
operate in the Council’s area. From this it has been established that there is no reevant
exposure within 15m of the dtes where locomotives are dationary with engines running for
two periods of more than 15 minutes per day.

Conclusion
The updating and screening assessment for sulphur dioxide has identified a risk of the

objectives being exceeded after 2005 in the Council’s area, based on the assessment of the
industrial process a the Stewartby brickworks.
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Particles (PM 1)

The current air quality objectives for PM;o are an annual mean concentration of 40 nmym?®
and a 24 hour mean concentration of 50 ng/m® not be exceeded more than 35 times per year.
Both objectives are to be achieved by the end of 2004 and are based upon measurements by
the European gravimetric transfer reference sampler or equivalent.

The EU has also set indicative limits (Stage 2 limit values) to be achieved by beginning of
2010. These limit values are more stringent than the existing objectives. They are an annual
mean concentration of 20 mym® and a 24 hour mean concentration of 50 nmym?® not be
exceeded more than 7 times per year. The government has adopted these as provisional
objectives, although it has not brought them into regulation for the purposes of LAQM. The
TGO3 guidance suggests that local authorities however consider them as part of this second
round of review and assessment as the findings will provide valuable information,
particularly when assessing future local development proposals.

Per spective

There is a wide range of emisson sources that contribute to PM1o concentrations in the UK.
Research gtudies have confirmed that these sources can be divided into 3 main categories
(APEG, 1999): (i) Primary paticle emissions are derived directly from combustion sources,
including road traffic, power generaion, industriad processes etc. (ii) Secondary particles are
formed by chemicd reections in the amosphere, and comprise principaly of sulphates and
nitrates. (iii) Coarse particles comprise of emissons from a wide range of sources, including
resuspended dusts from road traffic, construction works, mineral extraction processes, wind-
blown dusts and soils, sea sdt and biological particles.

The expected reduction in nationd paticle emissons in future years is different for each
source type. For example, emissions from road trangport will be governed by new legidation
on vehide emisson dandards, emissons of secondary particles will be largely governed by
controls on power generation, industria and transport SO, and NOy emissons, both in the
UK and in Europe; emissons of coarse paticles are largely uncontrolled, and in generd are
not expected to decline in future years.

Measurements from the nationd monitoring network indicate that concentrations are
generdly beow the current annual mean objective (TGO03). The 24-hour mean objective
however has been exceeded a a smal number of dtes, principaly close to busy roads or
close to indudtrid activities. The 2010 annual mean and 24 hour mean objectives are widdy
exceeded across the network.

An andyss of PMjo projections for the AQS indicated that exceedences of the 2004
objectives might be found in areas adjacent to busy roads, particularly in urban aress, aress
with gdgnificant emissons from domedtic solid fud burning, and aess in the vicinity of
indugtrid plant or which have sgnificant uncontrolled or fugitive emissons

An andyss for 2010 indicates that, dependant on meteorologica conditions, exceedences of
annua mean concentrations at background locations are only likely to occur in the Southeast
of England. In addition exceedences of the annud mean objectives are gtill expected at some
busy roadsides throughout the UK.
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Approximatdy haf of the AQMASs declared during the first round of review and assessment
were for the 24-hour mean PM1g objective. The mgority of these are in combination with
nitrogen dioxide and are associated with road transport sources. Other AQMAS have declared
in relation to indudria activities and fugitive sources around a quarry and from port handling
activities.

Methodology Overview

Full detals of the methodology employed can be found in TGO3. The following represents a
summary of the methods used. To undertake this it is necessary to draw on the fird stage
report of the first round of review and assessment.

A checklist gpproach is used, based on 1) monitoring data 2) roads including junctions and
new roads 3) new industrid sources and exiging ones with ggnificantly increased emissons
4) areas of domedtic cod burning 5) quaries, landfill Stes, opencast cod, handling of dusty
cargoes at ports, etc and 6) aircraft.

1. Monitoring data are to be consdered both outsde an AQMA and within an AQMA.
The data will be corrected to 2004 using factors in TGO3 and if the data indicate that the
concentration exceeds the 24-hour objective then the local authority will be required to
proceed to the Detailed Assessment stage.

2. These sections focus on specific examples that may not have been fully consdered in
the firg round of review and assessment. This reates to busy roads with annud
average daly traffic flows exceeding 10,000vpd. Any rdevant exposure within 10m of
the kerb needs to be determined. Then usng DMRB screening mode to predict the
number of 24-hour exceedences of 50 nynT in 2004. If the number is grester than 35
then a detailed assessment is necessary. Similar &sessments are required for roads with
high numbers of HGVs and/or buses, i.e. where the proportion of this type of vehicle
exceeds 20% and the HGV/ bus flow exceeds 2000vpd. For any new roads a specific
assessment is required based on the DMRB screening modd. Similarly roads close to
the objective a the last review and assessment or roads with dgnificantly changed
flows should be re-assessed.

3. For new indudrid sources liged in the guidance it is likdy that an ar qudity
assessment will have been undertaken as part of planning or authorisation process. The
results from this should be cited. If no assessment were undertaken then TGO3 provides
nomograms for an assessment.  The same gpproach is required where there has been a
Substantia increase in emissions (i.e. one greater than 30%).

4. For domegtic sources there is the need to identify smdl areas (500 x 500m) where
ggnificant solid fud burning gill takes place.  If the dendty of such premises exceeds
50 per 500 x 500m then the nomogram in TGO3 is used to determine whether or not a
detailed assessment is required.

5. For quaries, landfill stes and ports where dusty cargoes are handled then it is necessary
to identify whether is relevant exposure near to any unpaved haul road, processing plant
and maerids handling facility. The proximity relates to distance, which is dependant
on the annua mean background. For gStes identified there is a need to use professiond
judgement based on complaints received and concerns with the facility.
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6. Aircraft emissons are important if there is rdevant exposure within 500m of the airport
boundary and the equivdent passenger numbers is predicted to exceed 10 million

passengers per annum.

Updating and Screening Assessment of PM 1 for the Bedford Borough Council

The main sources examined during the previous round of R&A were road trangport sources,
(see Appendix 2), Part A processes and landfill Sites and these are listed in (Appendix 3).

A) Monitoring

The Council does not underteke continuous monitoring in its aea  The following table
presents the results for the period 1999 — 2002 for representative Stes in neighbouring
digricts in the HBAPMN. The stes use TEOM ingruments for monitoring PM1o; the results
are therefore presented as a gravimetric equivdent, i.e. TEOM times 1.3. The results confirm
for that the 2004 annua mean objective is being met. It dso confirms for both Stes that there
were days where the 24-hour mean standard is being exceeded, however the tota number of
days does not exceed 35 and thus the objective is not being exceeded.

Table 12 PM 1o monitoring a East Herts and Luton sites (1999 — 2002) (ug/nT)

Monitoring Site Objective 1999 2000 2001 2002

East Hertsbackground  24hr mean 0 2 2 4
Annud Mean 21 21 20 21

[Luton background 24hr mean N/a 14 6 5
Annud Mean 33 29 25 25

(italics means insufficient data capture)

An edimated concentration for the monitoring Stes has been deived usng TGO3
methodol ogy; the results are given in the following table.

Table 13 Estimated PM1 daily means greater than 50 pg/n? for 2004 (using TG03)

No. of days>
2004 50ug/m3

East Herts background 2.65

L uton background 19.82

The results in Table 13 are based on a relationship for the years 1997-2001 and thus it does
not represent worst-case meteorology. These estimates do not indicate an exceedence of the
2004 objective. The details of the estimated PM1o concentrations in 2010 are given in the

following teble:
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Table 14 Estimated PM 1 concentrations in 2010 (using TGO3 methodology) (Lg/nT)

2010 Annual mean  No. of days> 50ug/m®
East Herts background 18.07 1.46
L uton background 22.15 6.55

The egtimate for the Luton Site only indicates an exceedence of the 2010 objective.

Figure 4 is a plot of the Council’s area, based on an interpolaion of the nationd projections
(from the ww.arqudity.co.uk/archivellagm/toolsphp dte) for the predicted annuad mean
concentrations in 2010. The estimated background predictions vary between 17 and 20
Hg/n? across the Council’s area. It indicates only a smdl area of exceedence in the south
west of the Council’s area.  Care however is needed with this interpretation as the map of
background concentrations has been cdculated for the whole of the UK a a 1 km x 1km

square resolution. It therefore does not represent locations (and emissons) other than on a
generd scale.

Figure 4 Interpolated PM1o (annua mean concentration pg/nt) plot for Bedford Borough
(2010)
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B) Roads

Details of thetraffic flows for al roads monitored in the Council’ s area are given in the tables
in Appendix 2.

An assessment incorporating the effects a junctions where there is exposure within 10m of
the kerb has been undertaken usng DMRB for the busy road junction a the top end of
Bedford High Street and . Peters Street.  Following TG03 methodology junctions have been
added. Theresultsare given in the following table:

Table 15 DMRB predictions for assessing road junctions (2004)

Road Days > 50 pug/m®
Bedford High & 31
St. Peters St

This assessment indicates that the number of days will not exceed those of the dally mean
objective.

Appendix 2 aso highlights those roads where traffic flows have changed since the previous
R&A. From this it can be seen that no traffic flow has increased by more than 25% and
therefore no road needs to be re-assessed on that basis.

The road assessed identified as being closest to the objective during the first round R&A is
the A1 near Little Barford. This road was screened out in the earlier Stage 2 assessment. It is
however re-assessed here usng the latet verson of DMRB. The prediction from this
confirms that the road is not predicted to exceed the PM 1o objectives

Table 16 DMRB PM prediction for Al at Little Barford for 2004

Road Annual mean (ug/m®)  No. of days > 50 pg/m®
A1 Little Barford 25.1 13

No roads were identified from the traffic information obtaned as having a proportion of
greater than 20% HGVs.

No roads with traffic flows greater than 10,000vpd have been built in the Council’s area since
the first round of R& A where there is relevant exposure arising.

C) Industrial sources

No new relevant processes have dtarted in the Council’s area since the last round of eview
and asessment.  An examination of the Environment Agency’s Pollution Inventory and the
Pat B processes on the Council’s Public Register has identified that there are no exising
processes with subgtantidly increased emissons of PMio within the Council’s area since the
last round of review and assessment.
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D) Domestic sources

From locd knowledge and professond judgement, significant domestic burning of solid
fuelsis not undertaken across the Council’s area.

E) Quarries/ landfill sites/ handling of dusty cargoes, etc

Potentid  sources within the Council’s area indude the licensed landfill dtes in the Council’s
aea. The landfill dtes are listed in Appendix 3. These areas were assessed in terms of the
predicted annua mean background concentration in 2004, specificdly to determine whether
it was greater than or less than 26 ng/nT. This assessment confirmed that the annua mean
background concentration in 2004 in these is approximately 18-20 ng/nt. The only area with
a predicted concentration greater than 26 ngnT is towards the southwest near Wotton and the
boundary with Mid Beds D.C. Evidence of relevant exposure within 200m of the potentia
sources of emissons was then sought for the landfill Stes and no relevant exposure was
found at any of the Stes.

F) Aircraft

As dated earlier in the section for nitrogen dioxide there is not an arport in the Council’s
area and no assessment is needed.

Conclusion

The updating and screening assessment for PM1p has not identified any additiond risk of the
objectives being exceeded by 2004. This assessment however has identified that there is a
risk that the 2010 objectives will be exceeded across part of the Council’ s area.
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Conclusion and Recommendations

This report follows the technica guidance (TGO3) produced for the updating and screening
asessment of the second round of review and assessment and it therefore fulfils this part of
the continuing LAQM process.

The results from following this methodology are that the Council has not identified a risk of
the ar qudity objectives for carbon monoxide, benzene, 1,3-butadiene, and lead being
exceeded by the rdevant years anywhere in the Council’s area.  Thus the Council need not
therefore proceed beyond the updating and screening assessmert for these pollutants.

The Council have identified a risk thet the air qudity objectives for nitrogen dioxide, sulphur
dioxide and PM1o (for 2010 only) will be exceeded at locations with relevant public exposure.
The TGO3 guidance advises that a Detailled Assessment againgt these objectives is required to
determine with reasonable certainty whether or not there is a likelihood of the objectives not
being achieved

The Council is recommended to undertake the following actions, in respect of the findings
relaing to annua mean nitrogen dioxide and 15 minute mean sulphur dioxide:

1. Undertake consultation on the findings arising from this report with the statutory and
other consultees as required.

2. Undetake a Detalled Assessment againg the nitrogen dioxide and sulphur dioxide
objectives for the identified locations to determine with reasonable certainty whether
or not thereis alikelihood of the objectives not being achieved.

3. The Council are not required to undertake a detailed assessment for PMp & this stage.
For this pollutant (and the other pollutants not requiring detailed assessments) the
LAQM guidance requires the production of annua ar qudity progress reports by the
end of April 2004 and 2005, prior to undertaking the next updating and screening
assessment by the end of April 2006
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Glossary

AADT Annua Average Daily Treffic (vehicles per day)
APEG Airborne Particles Expert Group

AQMA Air Quality Management Area

AURN Automatic Urban and Rural Network

BCC Bedfordshire County Council

CO Carbon monoxide

COMEAP Committee on the Medical Effects of Air Pollutants
DA Detailed Assessment

DEFRA Department for Environment Food and Rurd Affairs
DMRB Design Manud for Roads and Bridges Screening Modd
HGV Heavy Goods Vehicles

LAQM Locd Air Qudity Management

mg/nt Milligrams of the pollutant per cubic metre of air
pg/nt Micrograms of the pollutant per cubic metre of air
ppb Parts per billion

ppm Parts per million

NAEI National Atmospheric Emissions Inventory

AQS Air Qudity Strategy

NO Nitric oxide

NO; Nitrogen dioxide

PM1o Particles with diameter less than 10pum

QA/QC Qudity Assurance/ Qudity Control

R&A Review and Assessment

SO, Sulphur dioxide

TEOM Tapered Element Oscillating Microbaance
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Appendix 1

Table 17 Data capture rate (%) for the SO, continuous monitoring ste (2001-2002)

% Data

capture Analyser 2001 2002
Bedford Rurd SO 90 97

(N.B 2002 data are provisiona)

Table 18 Data capture rates (%) for the PM 1o continuous monitoring sites (1999-2002)

Monitoring Site 1999 2000 2001 2002
East Herts background 97 98 97 93
L uton background 65 90 94 94

(N.B 2002 data are provisonad)

Table 19 Locations of diffuson tubein Bedford B.C area

Site Code Class. easting northing Address

BFO6 k 505030 249870 20 High S, Bedford

BFO7 I 506170 250190 135 George S, Bedford

BFO8 b 506660 251660 Arrowleys, Bedford

BFO9 b 503530 247380 61 The Links, Kempston

BF10 k 503830 250070 Bromham Road, Bedford

BF11 k 506720 250260 Goldington Road, Bedford

BF12 i 503160 247690 Bunyan Road, Kempston

BF13 b 506420 251230 Cambrian Way, Bedford

BF14 k 507530 249740 Riverfidd Drive, Bedford

BF15 I 508290 251430 Hudson Road, Bedford

BF16 k 512770 252410 Great Barford

BF17 I 516320 256640 The Lane, Wyboston

BF18 i 516450 256630 Gt Nth Road, Wyboston (A1)
BF19 k 504870 249660 Horne Lane, Bedford

BF20 k 503020 247150 Woburn Road, Kempston

BF21 k 504590 248980 Kempston Road, Bedford

BF22 k 504790 248790 Ampthill Road, Bedford

BF23 i 505840 249870 Castle Road, Bedford

BF24 I 505590 250620 Kimbolton Road, Bedford

BF25 k 504570 249510 Prebend Street, Bedford

BF28 i 504500 248400 Churchville Road, Bedford

BF29 b 504600 246800 Kirkstal Close, Bedford

BF30 k 504800 249600 River Street, Bedford

BF31 k 503020 247150 Gt Nth Road, Wyboston (A1) North
BF32 k 504590 248980 Gt Nth Road, Wyboston (A1) North
BF33 k 504790 248790 Gt Nth Road, Wyboston (A1) South
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Appendix 2

Table 20 Egtimated 2004/5 traffic count data for Bedford Borough Council’ s roads

Distance Width AADT %HGV Average
from  of road Speed

receptor (M) (kph)
toroad
centre (m)
A1 Little Barford 15 20.9 44255 11 100

A6 Bedford High & 6 8 19761% 244 31
A428 St. Peters Street 4.7 8 21899' 451 31

(Supplied by the Bedfordshire County Council and NAEI)

Notes 1. Based on 2000 traffic counts with 1% growth to 2005
2. Based on traffic count information from previous R&A
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Appendix 3

Table 21 Part A processesin the Bedford B.C area (from Environment Agency)

Authorisation

Operator name Process hame Site address
AB1436 BEDFORD NOT SOUTH WING, KEMPSTON ROAD,
HOSPITAL APPLICABLE BEDFORD

NHS TRUST
AH9464 HANSON CERAMIC STEWARTBY WORKS,
BRICK LTD PRODUCTION  STEWARTBY, BEDFORD
A10012 HANSON CERAMIC MANOR ROAD, KEMPSTON

BRICK LTD PRODUCTION HARDWICK, BEDFORD,
BEDFORDSHIRE

AJ2747 INNOGY PLC COMBUSTION LITTLE BARFORD, ST. NEOTS,
PROCESSES HUNTINGDON, CAMBRIDGESHIRE

AL 1008 POWER PROCESSES MANTON LANE, BEDFORD,
INNOVATIONSINVOLVING BEDFORDSHIRE
LTD HALOGENS

AT889%4 WOODBRIDGE DI- CAXTON ROAD, ELMS
FOAM (UK) ISOCYANATE INDUSTRIAL ESTATE, BEDFORD
LTD PROCESSES

AY 2214 ANCILLARY  INCINERATION GOOSEY LODGE INDUSTRIAL
COMPONENTS ESTATE, WYMINGTON, RUSHDEN,
LTD NORTHAMPTONSHIRE
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Table 22 Part B/ A2 processesin the Bedford Borough Council area

EPA TRADING NAME ADDRESS TYPE OF PG NOTE
REF. No PROCESS
37 Interfoam Ltd 15/16 Ronad Close, Woburn 6.2 PG6/29(97)
Industrid Estate, Kempston
20 Select Plant Hire Barford Road, St Neots 6.5 PG6/34(97)
Company Ltd
21 Riverdde Vauxhdl Barkers Lane, Bedford 6.5 PG6/34(97)
22 Arlington of Ampthill Road, Bedford 6.5 PG6/34(97)
Bedford
25 Auto Crash Repairs  Brund Road, Barkers Lane, 6.5 PG6/34(97)
Bedford
27 Polar Ford Hudson Road, Bedford 6.5 PG6/34(97)
32 VW Panels 302 Ampthill Road, Bedford 6.5 PG6/34(97)
38 Herbert Robinson Pioneer Park, 200 Ampthill 6.5 PG6/34(97)
Ltd Road, Bedford
44 Brycol 3 Wilstead Indudtrial Edtate, 6.5 PG6/34(97)
Wilsteed
47 AQ Accident 1 Lyon Close, Woburn 6.5 PG6/34(97)
Repair Centre Industria Estate, Kempston
50 Pantech Vehicle Thurleigh Airfidd Busness 6.5 PG6/34(97)
Services Park, Thurleigh
59 Richard Lawvson Thurleigh Airfiedd Business 6.5 PG6/34(97)
Auto Logidtics Park, Thurleigh
74 Hudson Kapel Ltd Building 140, Thurleigh 6.5 PG6/34(97)
Airfidd Business Park,
Thurleigh
19 Norse Precision 276/280 Ampthill Road, 2.2 PG2/4/(91)
Cadtings Ltd Bedford
31 CaressPrecison Allington Road, Eynesoury, 2.2 PG2/6(96)
Products Ltd Little Barford, St Neots
36 Tri D Motor Bury Wak, Goldington 1.3 PG1/1(95)
Enginears
6 Hanson Aggregates  Bedford Plant, Cople Turn, 31 PG3/1(95)
Sandy Road, Cople, Bedford
8 LaFarge Bedford Road, Cople, Beds 31 PG3/1(95)
Aggregates Ltd
13 RMC Readymix Great North Road, 31 PG3/1(95)
Home Counties Wyboston, Beds
15 RMC Home Manor Road, Kempston 31 PG3/1(95)
Counties Ltd Hardwick
17 Acorn Concrete Ducks Cross, Wilden, 31 PG3/1(95)
Bedford
28 Supreme Concrete  Hardwick Hill Works, 31 PG3/1(95)
Ltd Ampthill Road, Kemspton
Hardwick
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16

18

30

43

45

73

57

39

Elsow Roofing
Products Ltd
Redland
Aggoregates

C Jackson & Son
Hanson Brick
Ibbitt & Mourbey
Demdalition

G Moore Haulage

Paving Direct

Transco

Bedford
Crematorium

Old Brickworks, Wilstead
Road, Elstow

Elstow Depot, The Old
Brickworks, Wilstead Road,
Bedford

Redbrick Cottages, Keysoe
Road, Thurleigh, Bedford
Hanson Brick, Stewartby
Works, Stewartby, Beds.
Church Walk Wilden, Beds

Major Road, Kempston
Hardwick, Beds

Unit 1, Airfield Road,
Podington, Northants

Little Barford Power Station,
Little Barford, Beds.
Cemetery Complex, 104
Norse Road, Bedford

34

34

34

34

34

34

31

11

5.1

PG6/42(94)

PG3/15(96)

PG3/16(96)
PG3/15(96)
PG3/16(96)
PG3/16(96)

PG3/1(95)

PG1/15(97)

PG5/2(95)
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Table 23 Ligt of authorised petrol gationsin the Bedford B.C area

49

51
52

55
62

63

65

66

67

69

70

TRADING NAME

BP Bedford Bypass
Richard Tebbutt Ltd
Saindburys Limited

Sansburys Limited

BP Safeway

Tesco Stores Ltd
Tesco Stores Ltd
Murco Service Station

Esso Southgate
Totd Service Station
BP Service Station

Putnoe Service Station

Brickhill Drive Service
Station

Totd FinaBlack Cat
Service Station

Totd FinaKempston

ADDRESS

A421/A6 Junction, Bedford
Bypass

52-56 Stagsden Road,
Bromham, Bedford
252/274 Bedford Road,
Kempston, Bedfordshire
90 Clapham Road, Bedford
Newham Avenue, Bedford
Riverfidd Drive, Bedford
Cardington Road, Bedford
Allhalows Car Park, Hassett
Street, Bedford

59 London Road, Bedford

3 Elstow Road, Bedford

A1 Southbound, Wybaoston,
Bedfordshire

122 Queens Drive, Putnoe,
Bedford

89 Brickhill Drive, Bedford

Great North Road, Chawston

Woburn Road, Kempston

TYPE OF
PROCESS

14

14
14
14
14
14
14
14
14
14
14
14
14

14
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Table 24 Licensad landfill stesin the Bedford Borough Council area

Company

ADDRESS

POSTCODE Registration Licence

Area

|SSUED

Redland Land Near Dog |n/a Oct-94 Landfills taking non 30/12/1994
Aggregates  |Farm bi odegradeable wastes
Ltd (not congtruction)
G Moore Bromham MK41 6AA |Feb-79 70022 [Landfills taking non Lage |16/01/1979
(Haulage) Landfill, Lower bi odegradeable wastes
Bedford Farm Road (not congtruction)
Anglian SudgeDrying |n/a 24/1977 70034 |Lagoons na na
\Water Beds, Lower
ServicesLtd [Farm Road
Bedfordshire |Elsow Landfill [MK429YU [26/1977 70037 [Household, Commercid  [Lage [27/05/1977
County Site A6, and indudtrid waste
Council \Wilstead Road landfills
Blackwdl C |Elstow Borrow |n/a Mar-95 70048 |Landfillstaking other Medium |19/09/1995
A (Contracts) |Pit, Medbury wastes (construction,
Ltd Lane demolition, dredgings)
Shanks Waste [L Fidd, Green |MK439LY |Apr-86 70053 [Co-digpod landfill Stes [Lage  [06/11/1986
ServicesLtd [Lane
Redland Octagon Farm, |n/a Jun-96 75024  |Landfills taking non Lage [24/12/1997
Aggregates  |Cople biodegradeable wastes

(not congtruction)
Lafarge Octagon Farm  (MK44 3PG {75061 75061 |[n/a na na
Redland North Landfill,
Aggregates  [Willington
Ltd

52
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