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Falkirk Council

Executive Summary

Falkirk Council has examined the monitoring results for its area and concludes that no
Detailed Assessments are required for any pollutant. The Grangemouth AURN (located in
Inchyra Park) and Grangemouth Moray automatic sites, both within the Grangemouth SO,
Air Quality Management Area, breached the 15-minute objective in 2011. The hourly and
daily objectives were met at these two sites. The SO, monitoring sites outside the
Grangemouth AQMA continue to meet all three objectives.

All sites except the Falkirk West Bridge St site met the Scottish PM,, objectives in 2011. This
site recorded a concentration of 18.7 ug/m® and was close to recording a breach of the daily
objective with a 98" percentile concentration of 49 pg/m® (five daily exceedances were
recorded). All sites met the UK / EU PM,, objectives in 2011. As discussed in the Further
Assessment report for Falkirk Town Centre and subsequent communications with the
Scottish Government it will be proposed to Falkirk Council elected Members that the Falkirk
Town Centre AQMA declaration be amended to include PM, and that the hourly NO, AQMA
is revoked.

The NO, objectives were not breached at any of the automatic monitoring sites in 2011.
Some diffusion tube sites breached the NO, annual objective in 2011 but most were in the
Falkirk Town Centre or Haggs AQMAs. One tube, NA83, did record a breach of the objective
with the R&A factor applied. However, with the more appropriate local roadside (Park St)
factor and once the distance to the nearest receptor is taken account of there was no
exceedance. The benzene and 1,3 butadiene non-automatic monitoring continues to show
that the objectives were met in 2011 at locations where there are relevant receptors.

The Banknock PM;; AQMA was declared in August 2011. Skene Group has disposed of their
interest in Cowdenhill Quarry with operations ceasing in July 2011. Osiris monitoring
continues, with a TEOM installation and the Further Assessment under way.

The remainder of the assessment required for an Updating and Screening Assessment has
shown no requirement for a Detailed Assessment. Eleven DMRB runs were conducted for
road traffic emissions and showed no breaches of the NO, or PM;, objectives. Emissions
from other transport sources did not require further consideration.

There were no significant changes to industrial emissions although three biomass operations
are proposed (but have not been granted planning permission yet). The changes to quarry
operations in the Banknock PM;, AQMA have been noted with monitoring continuing in the
area and the Further Assessment underway. It is considered that cumulative effects of small
biomass boilers do not need to be looked at further. The review found no requirement for a
Detailed Assessment for any pollutant.
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1 Introduction
1.1 Description of Local Authority Area

Falkirk Council is a unitary authority located in Central Scotland, see Figure A1. The Falkirk
Council area encompasses 290 square kilometres with a population of approximately
151,000. The area extends from Banknock in the west to Blackness in the east and from
South Alloa in the north to Limerigg in the south. It is bordered by the local authorities of
North Lanarkshire, Stirling and West Lothian, with Clackmannanshire and Fife located on the
north side of the Firth of Forth.

The area contains the port of Grangemouth and depends for its prosperity on a broad
industrial base which includes sizeable industrial areas in Falkirk and Grangemouth. These
industrial areas are diverse and vary from an oil refinery, associated chemical industry and
dockland in Grangemouth through to bus manufacturing in Camelon (Falkirk). The main
towns and population base in the area are Bo’ness, Denny, Falkirk, Grangemouth and
Larbert with the south of the area around Slamannan being more rural in nature.

Three motorways pass through the area, the M80, M876 and M9, in addition to the main rail
line connecting Glasgow and Edinburgh and the rail lines connecting Glasgow / Edinburgh
with Stirling and the north. The area also contains the Falkirk wheel which connects the
Union canal with the Forth and Clyde canal.

1.2 Purpose of Report

This report fulfils the requirements of the Local Air Quality Management process as set out in
Part IV of the Environment Act 1995, the Air Quality Strategy for England, Scotland, Wales
and Northern Ireland 2007 and the relevant Policy and Technical Guidance documents. The
LAQM process places an obligation on all local authorities to regularly review and assess air
quality in their areas, and to determine whether or not the air quality objectives are likely to
be achieved. Where a breach of the objective monitored or modelled, the local authority must
then declare an Air Quality Management Area (AQMA) and prepare an Air Quality Action
Plan setting out the measures it intends to put in place in pursuit of the objectives. Local
authorities are required to work towards achieving the objectives.

The aim of an Updating and Screening Assessment (U&SA) is to identify any matters that
have changed which may lead to risk of an air quality objective being exceeded. A checklist
approach and screening tools are used to identify significant new sources or changes and
whether there is a need for a Detailed Assessment.

Note that the Local Air Quality Management process is separate and has different rules to

those that the UK Government is required to use when reporting data and compliance to the
European Union.
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1.3

The air quality objectives applicable to LAQM in Scotland are set out in the Air Quality
(Scotland) Regulations 2000 (Scottish SI 2000 No 97), the Air Quality (Scotland) (Amendment)
Regulations 2002 (Scottish SI 2002 No 297), and are shown in Table 1.1. This table shows the
objectives in units of microgrammes per cubic metre pug/m® (and miligrammes per cubic
metre, mg/m? for carbon monoxide) with the number of exceedances in each year that are

Air Quality Objectives

permitted (where applicable).

Table 1.1 Air Quality Objectives included in the Regulations for the purposes of LAQM

in Scotland.
Pollutant Concentration Measured as Compliance date
16.25 ug/m’ Running annual 31/12/2003
Benzene = mean I
3 unning annua
3.25 pug/m bean 31/12/2010
. Running annual
- 3
1,3-Butadiene 2.25 ug/m __mean 31/12/2003
Carbon monoxide 10.0 mg/m® RinradBgour 31/12/2003
mean
Lead 0.5 yg/m® Annual mean 31/12/2004
0.25 ug/m® Annual mean 31/12/2008
200 pg/m® not to be
Nitrogen dioxide excee(.jed more than 18 1-hour mean 31/12/2005
times a year
40 pg/m® Annual mean 31/12/2005
50 pg/m?’, not to be
exceeded more than 35 24-hour mean 31/12/2004
times a year
Particles (PM;, 40 pg/m® Annual mean 31/12/2004
gravimetric) 50 pg/m?, not to be
exceeded more than 7 24-hour mean 31/12/2010
times a year
18 pg/m’ Annual mean 31/12/2010
266 pg/m3, not to be
exceeded more than 35| 15-minute mean 31/12/2005
times a year
350 pg/m3, not to be
Sulphur dioxide | exceeded more than 24 1-hour mean 31/12/2004
times a year
125 ug/m?®, not to be
exceeded more than 3 24-hour mean 31/12/2004

times a year
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1.4 Summary of Previous Review and Assessments

A summary of work in the last three years is provided in this Section.

Revised Detailed Assessment of Banknock, May 2009

Following the Scottish Government's appraisal of the original Banknock Detailed
Assessment, a revised report was submitted. This considered emissions of PM;y; and NO,
from road traffic emissions in Haggs and Banknock. Following completion of a full year of
automatic NO, monitoring at Kerr Crescent in Haggs a revised model assessment was
undertaken. The revised atmospheric dispersion model included the high level of HGV traffic
accessing the nearby quarry in Banknock and the traffic flows along the A80. The monitoring
results and modelling assessment indicated that there were exceedances of the annual
mean NO, objective at locations of relevant exposure in Haggs and Banknock. There were
no predicted exceedances of the annual mean or 24-hour mean objectives for PMyq.

It was recommended that the automatic analyser at Kerr Crescent be maintained and
additional diffusion tube monitoring was undertaken on the north side of Kilsyth road. It was
concluded that there was a requirement for an AQMA to reflect the exceedances of the
annual mean NO, objective. At the time of writing the Council is awaiting the Scottish
Government’s appraisal of this report.

For text in this section, 1.4, to this point: reference 1.

Consultation on the declaration of two AQMAs for NO, in Falkirk town centre, May
2009

Following analysis of the results of additional NO, monitoring and a Detailed Assessment of
road traffic in Falkirk town centre, Falkirk Council identified measured exceedances of the
annual mean NO, objective and modelled exceedances of the 1-hour mean objective.

Grangemouth AQMA Action Plan Update, May 2009

As recommended by the Review and Assessment Helpdesk, Falkirk Council submitted a
separate report detailing the progress made with the Action Plan for the Grangemouth
AQMA. The key measures of this Action Plan include the continuation of the text alert system
for SEPA and INEOS and the extension of the working group to include INEOS and the
Scottish Government. In addition, work is currently underway on a revised Further
Assessment, this will provide improved modelling for the Grangemouth area and discuss the
SO, monitoring data collected by the Council.

2009 Updating and Screening Assessment, August 2009

A review of pollutant monitoring data and atmospheric emissions sources within Falkirk
Council area has been undertaken. The assessment compared the available monitoring data
to national air quality standards (NAQS) in order to identify any existing exceedances of the
standards.
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The review of emission sources identified that emissions from shipping, rail, road traffic,
domestic and industrial emissions had not changed significantly since the last round of
review and assessment.

NO, concentrations measured during 2008 exceeded annual mean NAQS objective at some
monitoring locations in Falkirk town centre. Falkirk Council is currently undertaking a
consultation on the boundaries for two proposed Air Quality Management Areas (AQMAs)
within Falkirk.

NO, concentrations measured during 2008 exceeded the annual mean NAQS objective at
the automatic monitoring site in Haggs. A Detailed Assessment submitted in May 2009 is
currently being appraised by the Scottish Government. This report concluded that an AQMA
would be required for NO, around the A80 slip road junction in Haggs / Banknock.

Monitoring of SO, within the Grangemouth AQMA indicates that the 15-minute mean SO,
objective continues to be exceeded. In addition, the number of SO, exceedances has
increased since 2006. The Action Plan update therefore concluded that the AQMA is still
required. Monitoring of PM,,, benzene and 1,3-butadiene indicates that concentrations are
below the NAQS objective levels and there are no predicted exceedances for the objective
year of 2010.

Additional Further Assessment for the Grangemouth AQMA, April 2010.

An additional Further Assessment for the Grangemouth AQMA was submitted, this executive
summary was shown in Section 6 of the 2010 Progress Report (PR). Included as part of this
report were polar roses (wind direction and speed versus concentration) plotted by Falkirk
Council using Openair. This provided further insights into the monitoring data and was
presented to the working group meeting for the AQMA in February 2010.

Progress Report 2010

A review of Falkirk Council’s monitoring data for 2009 showed that the 15-minute objective
continued to be breached in the Grangemouth AQMA. In 2009 the Grangemouth Moray site
recorded 65 exceedances. This is greater than the 35 allowed by the objective. All SO,
monitors outside the AQMA met the 15-minute objective, with all sites meeting the hourly and
daily SO, objectives. A breach of the 2010 annual PM,, objective was recorded at the Falkirk
West Bridge St site in 2009. This result will be used in the Falkirk Town Centre Further
Assessment. Therefore the Council will wait for this report to be completed before
considering whether to adjust the current AQMA.

Since the 2009 U&SA Falkirk Council has declared three AQMAs for NO,, two are in Falkirk
Town Centre and one in the Haggs and Banknock area. In addition, the Banknock area near
Cowdenhill Quarry remains subject to a Detailed Assessment for PM,. An Action Plan
update for the Grangemouth AQMA was given. Falkirk Council continues to work on the
measures outlined in the plan. In addition, a statement by INEOS about their tail gas
treatment and other SO, emission reduction work was also included the report.

Local Air Quality Management — U&SA 2012 10



It was concluded that no new Detailed Assessments were required, as exceedances of any
objectives are covered by existing Detailed or Further Assessments, AQMAs or there are no
relevant receptors.

A review of changes to local emission sources indicated a number of roads were identified
where Heavy Duty Vehicles (HDVs) accounted for 20% more of the total traffic flows.
However, no Detailed Assessment is required for these or any other transport, industrial or
domestic developments since the 2009 U&SA.

Progress Report 2011
Falkirk Council has examined the monitoring results for its area and concludes that no
Detailed Assessments are required for any pollutant.

As in previous years a breach of the 15-minute SO, objective was recorded in 2010 at the
Grangemouth Moray site. This site is within the Grangemouth AQMA, which was declared in
November 2005 and for which an Action Plan is in place. The Grangemouth AURN site also
recorded a breach of the objective. This is understood to be the first breach of the 15-minute
SO, objective at an AURN site. The sites outside the AQMA continue to meet the objectives,
including the new Polmont site. The work in relation to the Grangemouth AQMA continues as
per the Action Plan. The INEOS Tail Gas Treatment work that was described in the 2010
Progress Report was granted planning permission in December 2010.

The Falkirk Town Centre and Haggs Further Assessments have been submitted. A breach of
the Scottish annual PM, objective was recorded at the Falkirk West Bridge St site in 2010.
As a result of these reports it is proposed that NO, monitoring will cease and PM;, monitoring
will commence at Falkirk Grahams Rd. PM;q monitoring may also commence at the Haggs
site as result of the Further Assessment. At the time of writing the Scottish Government has
rejected the Falkirk Town Centre Further Assessment, therefore no recommendation can be
made in relation to the Falkirk Town Centre AQMAs. The development of the Action Plans for
these AQMAs continues.

The benzene and 1,3 butadiene diffusion tubes continue to show that the objectives were
met in 2010 at locations where there are relevant receptors. Monitoring will continue at
Denny Cross and Glensburgh Road for NO, and an additional benzene tube has been
located at Kinneil Kerse.

A review of the road traffic flow data available for the Falkirk Council area has highlighted
one road that has shown an increase in traffic but according to the guidance does not need
considering further. Changes to Pollution, Prevention and Control (PPC) permits in Falkirk
Council area were discussed and did not need to be considered further.

An AQMA for PM,, in Banknock has been approved in principal by elected Members and a
consultation conducted.

Local Air Quality Management — U&SA 2012 11



AQMAs

Falkirk Council declared an AQMA for a likely breach of the 15-minute SO, objective in the
Grangemouth area in November 2005, see Figure 1.1a. This AQMA is in relation to industrial

emissions.

Falkirk Council declared AQMAs for NO, in Falkirk Town Cen

Figure 1.1 Maps of AQMA Boundaries
a.) Grangemouth AQMA, declared November 2005.

tre and Haggs in March 2010,
see Figures 1.1b to d. An AQMA was declared in the Banknock area in August 2011 in
relation to breaches of the Scottish and potential breaches of the UK PM,, objectives, see
Figure 1.1e. An update on all AQMAs and / or Action Plans is given in Section 8.
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b.) Falkirk Town Centre AQMA (annual NO,), declared March 2010.
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c.) Falkirk Town Centre AQMA (hourly NO,), declared March 2010.
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d.) Banknock and Haggs AQMA (annual NO,), declared March 2010.
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2 New Monitoring Data

2.1 Summary of Monitoring Undertaken

211 Automatic Monitoring Sites

In 2011 Falkirk Council operated automatic monitoring stations at 11 locations from
Banknock in the west to Bo’'ness in the east. The automatic monitoring was conducted for the
following pollutants: PM,s, PMo, NO, and SO,. Falkirk Council operates two sites that are
affiliated to the UK Automatic Urban and Rural Network (AURN): the Grangemouth (Inchyra
Park) site (NO,, SO,, PM*, PM,s*, and a pumped benzene diffusion tube*) and the
Grangemouth Moray site (NO,). AURN data is used as part of the UK’s reporting to the EU.
The remaining analyser at the Grangemouth Moray site (SO;), along with five other
monitoring sites, is affiliated to the Scottish Air Quality Network (SAQN). The four remaining
sites are not affiliated to either network. The details of the QA / QC and network affiliation for
each monitoring site and analysers are shown in the Appendix, Table A2.

There have been no new monitoring sites installed in 2011. However, the following changes
have been made to the automatic monitoring network:

e Falkirk Hope St (PM;, TEOM): ceased operation in October 2011 as the PMyo
objectives have been met at this site for the last three years.

e Grangemouth Moray (PM;, TEOM): ceased operation in October 2011 as the PM;q
objectives have been met at this site for the last three years.

e Falkirk Grahams Road (NO, and PM,, TEOM): The NO, analyser at this site was
installed in relation to the potential breach of the hourly NO, objective. The
monitoring showed that the hourly objective is being met, thus the analyser ceased
operation in September 2011. A PM;, (TEOM) commenced operation on 20"
December 2011. The PM;, monitoring results are not reported for this analyser
given the short period of monitoring.

e In February 2012 the analysers at the Grangemouth AURN (NO, and SO,) and
Grangemouth Moray (NO,) sites were replaced as part of a Defra / DA led
programme to upgrade the AURN affiliate analysers. This was part of a UK wide
programme to ensure that these analysers are compliant with the standards
required for submitting monitoring data to the EU. These requirements are not
relevant to LAQM analysers as the data is not submitted to the EU.

The following changes to the monitoring network that are currently scheduled are:
e Haggs: A PM;;, TEOM is due to commence operation following the Further
Assessment report.
¢ Banknock: A PM;; TEOM is due to commence operation to contribute to the Further
Assessment report.

* Defra / DA owned equipment.
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21.2

Non-Automatic Monitoring Sites

In 2011 Falkirk Council monitored nitrogen dioxide at 73 locations, benzene at 23 locations
and 1,3 butadiene at seven locations using non-automatic methods (i.e. diffusion tubes). The
increase in the number of locations is due to several site changes occurring and these are
listed below. A benzene pumped diffusion tube (Defra / DA equipment) was also in operation
at the Grangemouth AURN (A8) site. From 2012 the number of sites using tubes for
monitoring benzene and 1,3 butadiene has decreased as the results obtained continue to be
well within the objective.

Details of the type of tubes used and the QA / QC are given in the Appendix. Monitoring has
ceased at the following non-automatic sites since the 2011 Progress Report:

NA10 Muirhall Road, Larbert (NO,): No longer considered necessary, within
objective.

NA27 West Bridge St (1,3 butadiene): No longer considered necessary, within
objective.

NA42 Municipal Chambers, Grangemouth (1,3 butadiene): No longer considered
necessary, within objective.

NA45 Northern Distributor Road, Bainsford: No longer considered necessary as
no receptors at site. Site NA48 (Hayfield) remains in place that represents
relevant receptors in the area and site NA103 (Merchiston Gardens) commenced
operation representing receptors behind this road.

NA49 Lennox Terrace, Grangemouth (NO, and 1,3 butadiene): background site,
no longer considered necessary.

NA55 Inchyra station (NO,): with AURN automatic NO, monitor at site, single
tube not considered necessary.

NA57 Inchyra Road (1,3 butadiene): No longer considered necessary, within
objective.

NAG66 Holehouse, Slamannan (NO,, benzene): rural site. Moved to a location
closer to the remainder of the diffusion tube network but still relatively rural.

NA74 Hope St AQ station (NO,): with automatic NO, monitor at site, single tube
not considered necessary. Benzene: objectives being met so no longer
necessary.

NA79 Gartcows Road, Falkirk (NO,): No longer considered necessary, site
meeting objectives.

NA84 Carriden Brae, Bo'ness (NO;): No longer considered necessary, site
meeting objectives.

NA91 Grahams Rd bridge west, Falkirk (NO,): This site is not considered
necessary with the likely revocation of the hourly AQMA. Two sites remain in the
area.

NA92 Cochrane Avenue, Falkirk (NO,): No longer considered necessary as the
site is meeting the objectives.
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In 2011 the following non-automatic sites commenced operation, with their locations shown
in Figure 2.2:

e NA97 Stirling Road, Larbert (NO,): In vicinity of the new Forth Valley Royal
Hospital.

e NA98 Arnothill, Falkirk (NO;): New site following Falkirk Town Centre Further
Assessment.

e NA99 St Crispin’s Place, Falkirk (NO,): New site following Falkirk Town Centre
Further Assessment.

e NA100 Oswald St, Falkirk (NO,): New site following Falkirk Town Centre Further
Assessment.

e NA101 Glensburgh Road 2, Grangemouth (NO,): opposite side to tube NA95
which is recording elevated NO, concentrations.

o NA102 East Kerse Mains, Bo'ness (benzene): Monitoring not conducted in this
location before. The site is not immediately next to receptors, but represents the
general area and for operational safety is considered suitable.

e NA103 Merchiston Gardens (NO,): represents receptors in vicinity of northern
distributor road.

¢ NA104 Powdrake Road, Grangemouth (1,3 butadiene): considered to be closest
receptor to the refinery.

e NA105 West of Shieldhill (NO, and benzene): replacement rural site for NAGG.

Falkirk Council carried out two triplicate studies in 2011. This involves three NO, diffusion
tubes being co-located along with an automatic monitoring station. This enables the diffusion
tube results to be bias adjusted accounting for their difference to an automatic monitor. One
was carried at the Grangemouth Municipal Chambers site (NA42 / A10), an urban
background site. The second was carried at the Falkirk Park St site (NA70 / A6), a roadside
site, with results from both sites contributing to the R&A bias factor for 'Harwell Scientifics’
(now part of Environmental Scientifics Group).

The local and R&A Helpdesk bias adjustment factors suggest that the diffusion tubes over-
read NO, compared to the automatic monitors. Falkirk Council has used the R&A helpdesk
factor for the 2011 results as there are a mixture of roadside and background sites. However,
it should be noted that when this factor is used for the roadside sites the result is
conservative (i.e. a higher concentration is stated) for these diffusion tubes. This is because
in 2011 the R&A factor was noticeably higher than the Park St factor, 0.84 vs 0.77, see
Appendix for calculations.
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Figure 2.2 Maps of new Non-Automatic Monitoring Sites

Reproduced by permission of Ordnance Survey on behalf of
HWMSO. © Crown copyright and database right 2012 All rights
reserved. Ordnance Survey Licence number 100023384

Scale : 1:500 Date : April 2012,

Reproduced by permission of Ordnance Survey on behalf of
HMSO. @ Crown copyright and database right 2012 All rights
reserved. Ordnance Survey Licence number 100023384

Scale : 1:600 Date : April 2012

NA98 (Arnothill).
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Reproduced by permission of Ordnance Survey on behalf of
HMSO. © Crown copyright and database right 2012, All rights
reserved. Ordnance Survey Licence number 100023384

Scale : 1:500 Date : April 2012,

Reproduced by permission of Ordnance Survey on behalf of N

HMSO. © Crown copyright and database right 2012. All rights
reserved. Ordnance Survey Licence number 100023384
<{5> NA101 (Glenburgh Road 2)

Scale - 1:600 Date : April 2012
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Reproduced by pemmission of Ordnance Surnvey on behalf of
HMSO. & Crown copyright and datshase right 2012 Al rights
000233534

resenved. Ondnance Survey Licence number 1 W E

Scale: 12,500 ‘ Date; Apri 2012,

MERCHISTON

Reproduced by permission of Ordnance Survey on behalf of N
HMSO. © Crown copyright and database right 2012. All rights
reserved. Ordnance Survey Licence number 100023384

Scale - 1:500 Date : April 2012

NA103 (Merchiston Gardens)
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2.2 Comparison of Monitoring Results with Air Quality
Objectives

221 Nitrogen Dioxide

Automatic Monitoring Data

In 2011 all of Falkirk Council’s automatic monitoring sites met the nitrogen dioxide (NO,)
objectives. All automatic sites, whether background or roadside, recorded a decrease
compared to the 2010 concentrations.

The Haggs (A4) site saw the greatest reduction with a decrease of 7.6 ug/m* between 2011
and 2010. There are two potential reasons that the decline at this site is greater compared to
other sites. The road works that were occurring in the vicinity of the analyser, for the A80
upgrade, ceased with the motorway fully opening in August 2011. This may have reduced
congestion in the area. In addition, as discussed in more detail in Section 7, the Cowdenhill
Quarry ceased operation in July 2011. This resulted in no lorry movements attributable to the
quarry affecting the monitoring site.

Note that the Haggs concentration for 2010 has changed compared to the data submitted in
the original 2011 Progress Report. This was following an update to the data from AEA in
September 2011 and was corrected in the September version of the report. The
concentration for 2010 is now 42.5 ug/m>. This also applies to Grangemouth MC data, with
an update from AEA in October 2011, with the concentration increasing to 26 pg/m°. The
changes to the results do not affect any conclusions but does mean that the Haggs
concentration was closer to the objective than previously reported.

Figure 2.3 shows long terms trends for the Grangemouth AURN and Haggs sites, including
some provisional 2012 data. There is a slight downward trend in NO, concentrations at the
background Grangemouth AURN site between 2001 and 2011. However, a significant
decrease has been recorded at the Haggs site compared to both the peak in 2010 and
compared with the concentrations recorded in 2009.
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Diffusion Tube Monitoring Data

Table 2.5 shows the annual NO, concentrations in 2011 for Falkirk Council’s diffusion tubes,
as well as results previously reported for 2009 and 2010. The diffusion tubes that were in
use for all of 2011 with recorded data capture below 75% and those tubes that started
operation part way through the year have been annualised. The tubes that ceased operation
during 2011 have not been annualised. None of the results in Table 2.5 have been distance
corrected with this being carried out as appropriate.

The following diffusion tubes recorded a concentration greater than the annual NO, objective
of 40 ug/m?® in 2011 with the application of the R&A bias factor:

NA27 West Bridge St, Falkirk: this site is in the Falkirk Town Centre AQMA and is
close to the Falkirk West Bridge St site (A7).

NA36 Kerr Crescent, Haggs: this site is in the Haggs AQMA.

NA45 Northern Distributor Road, Bainsford: this site is not representative of any
receptors and so has been discontinued.

NAG62 Arnot St, Falkirk: this site in the Falkirk Town Centre AQMA.

NA83 Main St, Bainsford: With the R&A factor applied the concentration recorded
at the tube was 43.6 pg/m?®, this decreases to 39.9 ug/m® with the distance to the
nearest receptor taken into account. However, with the local roadside factor (from
Falkirk Park St, A6) applied the results are 40.0 pg/m® at the tube and 36.8 pg/m®
at the receptor. It is therefore considered that a Detailed Assessment is not
required. In addition, the area was also included in the Falkirk Town Centre
Further Assessment and a new set of traffic lights have been installed at the
junction of Main St and Bankside (just south of NA83’s location) in February
2012. With MOVA now in use at these lights this should improve the capacity of
and reduce delays at the junction by about 10%. The tube shall remain in place
and its location is shown in Figure 2.4.

The following diffusion tubes recorded a concentration close to the objective (36 to 40 ug/m?®)
in 2011 with the application of the R&A bias factor:

NA24 Kerse Lane, Falkirk: this site is in the Falkirk Town Centre AQMA.

NAG8 Bellevue St, Falkirk: this site is in the Falkirk Town Centre AQMA.

NA73 West Bridge St RHS, Falkirk: this site is in the Falkirk Town Centre AQMA
and is on the opposite side of the street to the Falkirk West Bridge St (A7)
automatic monitoring station.

NA87 M8O slip south, Haggs: this site is in the Haggs AQMA.

NA88 Ure Crescent, Bonnybridge: the site has shown a marginal increase from
35 pg/m® in 2010 to 36 pg/m® in 2011. The site is close to the M876 but the
receptors are further back from the road than the tube, monitoring will continue. A
DMRB run for the closest receptor to this stretch of the M876 gave a NO,
concentration of 35.2 ug/m*® (NA88 holds its current location as it is accessible).
NA89 Grahams Rd / Meeks Rd, Falkirk: this site is just to the north of the Falkirk
Town Centre AQMA but is meeting the objective.
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e NA90 Grahams Rd bridge east, Falkirk: this site is in the Falkirk Town Centre

AQMA.

e NA94, Glensburgh Road, Grangemouth: this site was discussed in the 2011
Progress Report. The concentration at the location of the tube has decreased
from 41 pg/m® in 2010 to 37 yg/m® in 2011. The concentration at the receptor has
reduced from 38.1 ug/m® in 2010 to 36.1 pg/m® in 2011. In absolute terms it
would be expected that the decrease at the receptor would be lower than that
recorded at the tube. However, the background concentration used (from the
national mapping) in the distance calculation has increased between 2010 and
2011. The additional site on the opposite side of the road (NA101) met the
objective in 2011. A new retail distribution site is being built close to this tube

location and so the tubes sites will continue to be sited as at present.

Figure 2.4  The location of tube NA83.

Reproduced by permission of Ordnance Survey on behalf of N

HWS0, © Crown copyright and database right 2012 Allrights

tesarved. Ordnance Survey Licence nurrber 100023384 \
i

Seale 11:900 Date: May 2012 ‘

NA83: Main St, Bainsford.
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2.2.2 PM1o

Falkirk Council measured PMy, concentrations at eight locations in 2011. The only site to
breach the Scottish PMy, objective was the Falkirk West Bridge St site with an annual
average concentration of 18.7 ug/m?® (short-term to long term adjustment done due to data
capture). Five daily exceedances were recorded with the 98" percentile just under the limit
value of 50 pg/m® at 49 pug/m°. The UK / EU objectives were met at all sites in 2011.

All other sites met the Scottish PMyo objectives in 2011. This includes the Banknock 1 site
which is located in the Banknock AQMA. This site met the objectives with either a 1.14 or a
1.3 factor applied to the Osiris monitoring data. The number of daily exceedances recorded
in 2011 was three and this compares to the 18 recorded in 2010 (with a 1.3 factor applied
four exceedances in 2011and 30 in 2010). The annual concentration in 2011 was 15.2
pg/m3, this compares to 20.7 pg/m3 in 2010 (with a 1.3 factor the concentration was 17.3
ug/m?® in 2011 compared to 23.7 pg/m® in 2010). The Banknock 1 data has not been annually
adjusted due to the likely local sources influencing this site.

Skene Group disposed of their interest in Cowdenhill Quarry during 2011 with operations
ceasing in July 2011. An environmental scoping report has been issued for a new quarry,
which includes air quality. This quarry will be in proximity to the previous Cowdenhill quarry
but located in the North Lanarkshire Council area. The proposals state that the existing
access road, running through the Falkirk Council area, will be used, but also the access road
would be upgraded. The TEOM installation in the area has been delayed due to electrical
supply issues and storm damage to the enclosure but the installation will still go ahead being
mindful of the new quarry proposal.

The PM;, monitoring results for Falkirk Grahams Rd are not reported due to the very short
period of monitoring in 2011.

Figure 2.5 shows long-term trends for the Grangemouth AURN site (2001 and 2002 data is
not included due to low data capture of 75% and 57% respectively). The site met the Scottish
and UK PMy, objectives in 2011. Trends in PMyo should be treated with slight caution as
there have been changes in monitoring techniques and the correction factor used, but there
does seem to be a slight long term decline when the 1.14 factor is used and a clearer decline
with the 1.3 factor. (A TEOM was in use from 2000 to 2007, with a TEOM and VCM
correction used from 2008 to April 2009 followed by a FDMS.)
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3%

Z10Z VSN - Juswabeuepy Ajjenpd Jiy €007

"1 102 4990300 uonesado pasead Aetoy yinowsbuels pue }g adoH e "600Z 1990100 L.Z Uoiiesado peouswiwod | yoousueq

.mE\mz L'GlL DN Uinowabueis

pue mE\mz 81 :Aelopy yinowabueln) _mE\mz 61 1S obpug 1sop Yinjeq hmE\mz LGl :1S ©doH Mipjjed :21om SUOIBJJUSOUOD painseaw ‘pasijenuue eleq #
"9,06 UeY} SS9 @Jn)ded ejep [enuuy ,

: ‘ . o ‘lerisnpul siaquey) [edidiuniy
#ax1°Gl Gl 142 NOA A €'/8 / N / punosBsjoeq ueqin | yinowsBuein 0Ly
. . . . ‘leuysnpul Aelo
#4871 14 14 NOA A 8¢l 8,6 N / punosBsjoeq ueqin | yinowsbuels gy
: . . _ . ‘lelisnpul NdNv
L'l vyl Gg'cl SNAd A 1’86 e/u N / punoiBsjoeq ueqin | yinowsbBuels gy
: . ‘ . . ) 1S abpug
#x.81 «LC x» €¢CC NOA A LS. e/u pasodo.d apispeoy 1S9 M HBlIed “ /Y
9'Gl Ll Gl INOA ‘A A6 e/u ‘pasodoid ‘Bpispeoy 1S ed dBjed '9v
#+2CGl Gl Gl INOA ‘A V¢l G'96 ‘pasodo.id apispeoy 1S adoH e Gy
" ‘paldde
z N * Jojoe : e/u apispeo oouyueg -
IR PRADRA (R TAEE T Pt vis i A Pispeod LROIAIEE e
vl
1102 0L0¢C 600¢C sorennba| % FHOZ %, poLed .
wy,/6n JUsBAINDI ainyden Buriojuo ¢VYNOV adA] ays IS
€ ERIIEIETEN UIYUAA
‘UoNBJIUBDUODD UBBW |enuuy ejeq [4oj aunyded ejeq Y

(;w/Br of pue g|) saAnRoafqQ ues| |enuuy yum uosiiedwod O\ d jo Buliojiuo dewoIny Jo s}Nsay 1z 9|gel



A4

Z10Z VSN - Juswabeuepy Ajjenpd Jiy €007

"(Juswissessy pajiela@ 8y Ul Jou 1ng) alIs | yoouyueg 8yl Joj Loday ssaibold 010z 8yl Ul sejiuadlad Yjim spew Sem Iolle Ue a)ou ases|d
"o, 06 Uey) ssa| ainyded ejep [enuuy

) . ‘leusnpul siaquiey) jediouniy
(o) o | (62)0 0 WOA'A | €28 B/u N / punoiboeq ueqin | nowsbuels gLy
. . ) ‘ledisnpul >m._o_>_
(ee)o | (z2)0 0 WOA'A | 8€L 8',6 N / punoibyoeq ueqin | unowsbuels gy
_ . ‘lersnpul NINY
(8¢e) ¢ (8¢) I 0 SWNa4d ‘A | 286 Ee/u N / punosByoeq ueqin | yinowebuels gy
‘ . : . }S abplg
M . * e/u asodol apispeo
(67)S | «(v) 2L 0 WOA'A | 2GL / P d pispeoy 15O B /Y
(8e) ¢ (e 4 WOA ‘A z'¢6 e/u "pasodoid "apispeoy 1S Yied e "oy
«(9) 1 (62) 0 L NOA ‘A vzl G'96 "pasodold apispeoy 1S @doH Yinjled "GV
‘paldde
A@y) |« [(89) ocl| # . [(9€)
10]Oe. ' ’ e/u apIspeo oouyueg -
fuoe | 09sr |alGgo [PPREH vie / A Pispeoy | Yo0UNUES ZY
71’1 'ON
LL0Z 0L0Z 6002 0
% L10Z % Pollad .
mE\mz A ainyden Buriojuow ¢YINOV adA] eys als
2ouUdJBjoy UIYHAA
0G JO S8duepaadxy Jo JoquinN eleq Joj ainyden eleq

(;w/Brl g Jo seduepasdxa G¢ pue /) SeAOBIqO ueSW INOY-pZ Yim uostiedwo) :O'pd Joj Buliojiuoly anewolny Jo synsey

8¢ d|qel



1997

(2002 0} ¥1°1) YINOW,S) e
(2002 03 £71) UINOW,D —

1102

0L0¢ 600¢ x800¢

210z YSN - Juswabeue Ajjenp Jiy (8007

I-EYN

£00¢ 900¢ §00¢ ¥00¢ €00¢

ol

cw/bn

0¢

14

L10Z - £00Z ‘Sueaw [enuue "N d N¥NV Yinowabuelo

suoneJjuaduo0’ % A4 UBS\ [enuuy Ul Spual]

G'Z ainbi4



223 Sulphur Dioxide

In 2011 Falkirk Council monitored sulphur dioxide at seven locations, the results are shown
in Table 2.9. The Grangemouth AURN and Grangemouth Moray sites continued to breach
the 15-minute objective with the daily and hourly objectives being met. All other monitoring
sites met all three objectives. This is consistent with results from previous years. No
exceedances of limit / concentration values were recorded at any monitoring site outside the
AQMA in 2011.

It is understood that the Tail Gas Treatment abatement being installed by INEOS, (as
discussed in the 2010 and 2011 Progress Reports) will now be commissioned by the end of
2012 rather than by the previously reported June 2013. It is anticipated that this unit will
reduce the number of exceedances in the Grangemouth AQMA such that the 15-minute
objective is met (that is fewer than 35 exceedances per calendar year at a particular
location).

Falkirk Council also understands that Flue Gas Desulphurisation has been running on two of
the units at Longannet Power Station since the end of 2010 with full commissioning due by
the end of November 2012. A third unit is due for commissioning by the end of August 2013.

Long-term trends in the number of exceedances are shown in Figure 2.6, though these
should be treated with slight caution as the annual data is subject to variation given weather
and operating conditions as well as the short time period that exceedances actually occur
over the course of the year. Pollution or polar roses can be more relevant and are shown for
the three Grangemouth sites in Figure 2.7. These show fairly similar results to the roses that
were plotted for 2009 data and submitted as part of the 2010 Further Assessment. However,
it should be noted that the polar roses do show average concentrations rather than
representing number of exceedances.
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224 Benzene

In 2011 Falkirk Council monitored benzene at 23 locations using diffusion tubes, including a
pumped diffusion tube at the Grangemouth AURN (A8) site. The results from the pumped
diffusion tube are shown in Table 2.7 and the results from the passive diffusion tube shown
in Table 2.8.

All the benzene concentrations recorded by the tubes were within the air quality objectives.
No annualisation has been done for any tube that recorded less than 75% data capture as
there is little or no other monitoring data that can be used for the adjustment (the pumped
benzene tube does not run over the same exposure periods).

A pumped diffusion tube is generally considered to be more accurate than passive diffusion
tubes. The pumped diffusion tube at the Grangemouth AURN site recorded an annual
average concentration of 1.26 pg/m® in 2011. The concentration recorded continues to be
within the objectives and is a decrease compared to 2010.

Table 2.7 Results of pumped benzene diffusion tube.
Data Annual mean concentration, pg/m®
Site Location capture,
2011, %. 2007 2008 2009 2010 2011
Grangemouth
A8 AURN 100 1.08 1.2 1.27 1.42 1.26
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Table 2.8 Results of benzene diffusion tubes.

cors Data capture
Within forp Data |Annual mean concentration, pg/m’
Site Location benzene monitorin capture,
AQMA? . o 9 2011, %. 2009 2010 2011
period, %
NA3 Tinto Drive,Grangemouth N 100 16.7 n/m n/m 1.22
NA21 |Grangemouth Road, College N n/a 91.7 1.16 0.92 0.92
NA24 Kerse Lane, Falkirk N 100 33.3 1.04 0.95 1.15
NA27 | West Bridge Street, Falkirk N n/a 91.7 2.58 14 1.49
NA37 Denny Town House N n/a 91.7 1.55 0.69 0.87
NA3g | LarpertVillage Primary N n/a 83.3 1.41 0.75 1.36
School
NA41 Seaview Place, Bo'ness N n/a 91.7 1.13 1.03 2.19
NA42 Municipal Chambers, N n/a 91.7 1.59 1.17 0.91
Grangemouth
NA44 | Greenpark Drive, Polmont N n/a 91.7 2.37 1.01 0.84
NA4g | VVestBridge Street traffic N 90 75 1.96 1.37 0.79
lights, Falkirk
NA49 Lennox Terrace, N 90 75 0.95 1.26 0.94
Grangemouth
NA55 Inchyra Station N n/a 91.7 1.11 1.24 1.42
NA57 |Inchyra Road, Grangemouth N n/a 91.7 1.12 1.37 1.31
NAG66 Holehouse, Slamannan N 90 75 0.57 0.89 0.8
NA74 Hope street AQ station N 90 75 0.97 1.07 0.94
NA77 Kinnaird Village N n/a 83.3 0.75 0.75 0.63
NA80 Cow Wynd, Falkirk N n/a 91.7 0.85 1.12 1.11
NA81 Grahams Road, Falkirk N n/a 83.3 2.32 1.34 1.04
NA87 M80 slip south, Haggs N 70 50 0.62 0.65 0.74
NAgs | A905 (Glensburgh Rd), N n/a 91.7 n/m n/m 0.77
Grangemouth
NA95 | Rae St, Stenhousemuir (2) N 80 66.7 n/m 0.89 1.1
NA102 | East Kerse Mains, Bo'ness N 87.5 58.3 n/m n/m 0.69
NA105 West of Shieldhill N 100 16.7 n/m n/m 0.91

Falkirk Council has noted that one of INEOS’ community monitoring tubes recorded a breach
of the Scottish benzene objective in 2011. **'* The concentration recorded at the CO3 site
was 3.9 pg/m®. This is the same monitoring site that was discussed in previous Progress
Reports (2010 and 2011). It is not representative of relevant receptors and in addition Falkirk
Council now has a tube in East Kerse Mains (NA102).

2.2.5 Other Pollutants Monitored

In 2011 Falkirk Council monitored 1,3 butadiene at seven locations using diffusion tubes. All
the results were within the objective. Only one monthly result recorded a concentration above
the limit of detection and so it is likely that the concentrations were lower than those stated in
Table 2.9. The annual concentrations have increased from 2010, but this is due to the
detection limits of the tubes being higher in 2011 compared to previous years.
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All annual concentrations were within the objective. No annualisation has been done for the
tubes that recorded less than 75% data capture as there is no other monitoring data to use
for the adjustment. Given that all the results from the tubes are meeting the objective the
number of tubes has been reduced to three (two in Grangemouth and one in Bo’ness) for
2012.

Table 2.9 Results from 1,3 butadiene diffusion tubes.
Data capture Data Annual mean concentrations
Within 1,3 forp U1 capture (ug/m®)
Site ID Location butadiene monitorin for full
AQMA? . 9 calendar 2009 2010 2011
period, %. o
year, %.
NA27 West Bridge Street, Falkirk N 90 75 0.4 0.41 0.78
NA41 Seaview Place, Bo’'ness N n/a 91.7 n/m 0.41 0.85
NA42 Municipal Chambers, 66.7 80 n/m n/m 1.17
Grangemouth
NA49 Lennox Terrace, N 9 75 0.4 0.41 0.78
Grangemouth
NA55 Inchyra Station, N nla 91.7 0.4 0.41 0.85
Grangemouth
NA57 | Inchyra Road, Grangemouth N 90 75 0.4 0.41 0.78
NA104 Powdrake Road, N 16.7 100 n/m n/m 1.16
Grangemouth

A Defra / DA owned PM,s FDMS-TEOM is in operation at Falkirk Council’s Grangemouth
AURN site. Local Authorities are not required to review PM,s but the results are included
here for completeness. As a site with a background classification the analyser forms part of
the average pollution index (API) that the UK is required to report to the EU. The three year
average concentration that this site will contribute to the APl is 10.2 uyg/m?.

The PM, s results are shown in Table 2.10, the 2011 concentration is below the EU target
and limit values and below the target value set by the Scottish Government.

Table 2.10 Results from PM, s monitoring.

Data Annual mean concentrations
Capture (ng/m®)
Site ID Location for
2011 2009 2010 2011
%
A8 Grangemouth AURN 92.3 8.6 11 10.9
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2.2.6 Summary of Compliance with AQS Objectives

Falkirk Council has examined its automatic and non-automatic monitoring results. The
Grangemouth AURN and Grangemouth Moray automatic sites, both within the Grangemouth
SO, AQMA, breached the 15-minute objective in 2011. The hourly and daily objectives were
met at these two sites. The SO, monitoring sites outside the Grangemouth AQMA continue
to meet all three objectives.

All sites except the Falkirk West Bridge St site met the Scottish PM,, objectives in 2011. This
site recorded a concentration of 18.7 pg/m® and was close to recording a breach of the daily
objective with a 98" percentile concentration of 49 pg/m® (five daily exceedances were
recorded). All sites met the UK / EU objectives in 2011. As discussed in the Further
Assessment report for Falkirk Town Centre and subsequent communications with the
Scottish Government it will be proposed to elected Members that the Falkirk Town Centre
AQMA declaration is amended to include PMy,, but that the hourly NO, AQMA is revoked.

No automatic monitoring sites breached the NO, objectives in 2011. Some diffusion tube
sites breached the NO, annual objective in 2011 but most were in the Falkirk Town Centre or
Haggs AQMAs. One diffusion tube, NA83, did record a breach of the objective with the R&A
factor applied. However, with the more appropriate local roadside (Park St) factor an
exceedance was not recorded at the nearest receptor.

All benzene and 1,3 butadiene diffusion tubes met the objectives in 2011 along with the
pumped diffusion tube (benzene) at the Grangemouth AURN site. The Grangemouth AURN
site met the PM, 5 EU target and limit values as well as the Scottish target value in 2011.
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3 Road Traffic Sources

This and sections 4 to 7 will review any changes in the Falkirk Council area that may affect
air quality, for example new transport sources, industrial emissions or new receptors. It will
focus on locations which have not been assessed during the earlier rounds, or where there
has been a change to an existing installation or a new development.

This section will review any changes to the following since the 2011 Progress Report:
e Narrow congested streets with residential properties close to the kerb,
e Busy streets where people may spend one hour or more in proximity to traffic,
e Roads with a high flow of buses and / or HGVs,
e Junctions,
e New roads constructed or proposed since the last Review and Assessment
report,
» Roads with significantly changed traffic flows,
e Bus or coach stations.

The main pollutants that Local Authorities are required to assess from road traffic are NO,
and PM,,. Emissions of benzene, 1,3 butadiene and carbon monoxide from road traffic are
now insignificant.

In general the total amount of road traffic, by vehicle miles, on Falkirk Council’s roads
reached a peak in 2007 and has since declined. Using the year 2000 as a base year of 100,
2007 was equal to 117 with 2010 equal to 114, *4

3.1 Narrow Congested Streets with Residential
Properties Close to the Kerb

The technical guidance states that a Detailed Assessment should be made of any narrow
congested streets identified where there is relevant exposure. Narrow congested streets are
typically those where the AADT is greater than 5,000 with congestion occurring throughout
the day (slow moving traffic with frequent stopping and starting throughout much of the day,
traffic speed 25 kph or less) and with residential properties within 2 m of the kerb.

A review has not identified any new locations that are likely to be congested residential
streets that have not been considered before or are not already in AQMAs.

Falkirk Council confirms that there are no new or newly identified congested streets, with a
flow above 5,000 vehicles per day and residential properties close to the kerb, that have not
been adequately considered in previous rounds of Review and Assessment.
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3.2 Busy Streets Where People May Spend 1-hour or
More in proximity to Traffic

The technical guidance states that a DMRB screening assessment should be undertaken for
any road with an AADT greater than 10,000 vehicles per day where people may spend 1-
hour or more in proximity to traffic (within 5 m of the road). Examples are likely to include
town and city centres where shops are located near busy roads.

A review of the links has not highlighted any new locations where people may spend 1-hour
or more in proximity to traffic.

Locations within Falkirk Town Centre have not been considered as this area is within an
AQMA and has been subject to a recent Further Assessment. There is currently an AQMA in
the Falkirk Town Centre for a potential breach of the hourly AQMA. However, following the
Further Assessment it will be recommended to elected Members that this AQMA is revoked.
In addition, the highest annual concentration recorded by any diffusion tube was 51 pg/m®
(using the conservative R&A factor), well within the 60 pg/m?® that would indicate a breach of
the hourly objective.

Falkirk Council confirms that there are no new or newly identified busy streets where people
may spend 1-hour or more in proximity to traffic.

3.3 Roads with a High Flow of Buses and / or HGVs.

The technical guidance specifies that a DMRB assessment should be undertaken for roads
where the proportion of HDVs is greater than 20% of the traffic flow with a HDV flow of
greater than 2,500 vehicles per day and where there is relevant exposure within 10 m of the
road (20 m for conurbations greater than 2 million).

Transport planning has confirmed that there are no stretches of roads in the Falkirk Council
area where the percentage of HDVs is greater than 20%. Therefore no further consideration
is required.

Falkirk Council confirms that there are no new roads with high flows of HDVs.

3.4 Junctions and busy roads in Scotland

The technical guidance states that a DMRB screening assessment should be undertaken for
roads and / or junctions (that have not been assessed before) where the AADT is greater
than 10,000 vehicles per day and where there is relevant exposure within 10 m (20 m for
conurbations greater than two million people). In addition, due to the much tighter Scottish
PM;, objective a DMRB run is required where either the background concentration of PMy; is
greater than 15 ug/m® and the AADT greater than 5,000 or where a 10% increase in flow has
been recorded.
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The amount of junction data available for this report was limited. However, this has been
compensated by a much greater amount of flow data available for links compared to previous
reports. DMRB runs were conducted for 11 locations, the results of which are shown in Table
3.1. The inputs and adjustment to the results are shown in the Appendix, Tables A5 to A7.
This DMRB runs for this section have also included NO, for all the links, as some fall within
the requirements of Section 3.6 for a DMRB run (an increase in flow greater than 25%).

The results do not indicate that any Detailed Assessments are required. The location that
predicts the highest concentration is near the M876 at 35.2 ug/m®. This is within the objective
and in addition a diffusion tube is already in place at a relevant receptor elsewhere on this
link. The highest predicted PM;o concentration is 16.9 pg/m3 at Main Street, Camelon, which
is within the Scottish objective.

Table 3.1 Results of the DMRB runs for Section 3.4.
R for DMRE NO; annual PM,, annual
Road easonruc:1r mean, adjusted,| mean, adjusted, Comments
pg/m’ pg/m’
irli 0,
A872/04 Stllrllng Street, Gregter than 10% 238 14.0
Dunipace increase.
A904/08 Earls Road, Greater than 10% Grangemouth MC (A9)
: 30.9 16.7
Grangemouth increase. used as background.
0,
A9/02 Stirling Road Groater tiarigiR% 22.1 14.3
increase.
irli 0,
A9/05 Stirling Road Gregter than 10% 225 147
Torwood increase.
B805/05, jct with B810 o
Shieldhill to B810 Greater thgn 107 23.5 14.1
increase.
Polmont.
H 0,
B810/02 Station Road, Gregter than 10% 239 14.0
Polmont increase.
. Done as compliment
A803 Main Street, to Glasgow Rd, due to 30.9 15.1 Tube NA7 used as
Camelon . background.
tube in place.
Background PM,, >15
A803 Glasgow Road, .
Camelon with AADT > 5000 and 304 16.9
receptors.
0,
MB76, M80 to Checkbar | Sreater than 10% 35.2 15.9
increase.
M876 North Broomage to| Greater than 10%
) e : 23.1 15.4
Hill of Kinnaird increase.
0,
B902 Bainsford Greater than 10% n/a 15.4
increase.

Falkirk Council confirms that there are no newly identified busy junctions or roads that
require a Detailed Assessment. However, the list of DMRB runs is used to guide future
changes to the diffusion tube network.
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3.5 New Roads Constructed or Proposed Since the Last
Round of Review and Assessment

This section reviews newly constructed or upgraded roads in the Falkirk Council area.

The upgrade of the A80 to motorway standard has been completed and was fully opened in
August 2011. This route passes through the existing Haggs NO, AQMA and so does not
need to be considered further. A PM,, monitor is also due for installation at the automatic
monitoring site.

There are new slip roads (entry eastbound / exit westbound) under construction at J2 of the
M876. The work will benefit the local road network by removing journeys from nearby links
such as the A88 Bellsdyke Rd. The link that these slip roads will connect to was included in a
DMRB run (A9 / 05, Stirling Road, Torwood) for Section 3.4 due to a 10% increase in flow
between 2010 and 2011. The predicted NO, concentration at the nearest receptor was 22.8
ug/m?*, well within the objective. The nearby diffusion tube, NA97 (Stirling Road, Larbert), is
meeting the objective and so may be moved to this area if there are no other areas that
require monitoring.

Falkirk Council has assessed the major new roads meeting the criteria in Section A.5 of Box
5.3 in TG(09) and concluded that it will not be necessary to proceed to a Detailed
Assessment.

3.6 Roads with Significantly Changed Traffic Flows

The guidance in Section 3.4 for Scottish authorities requires assessment of roads where
traffic levels have increased by 10% or more for PM;o. The guidance for this section requires
an increase of 25% but includes NO,. The DMRB runs conducted in Section 3.4, where the
requirement was for a link to have a 10% increase, included NO, and so does not need to be
considered again.

Please see conclusion for Section 3.4.

3.7 Bus and Coach Stations

There are no new or significantly changed bus or coach stations within the Falkirk Council
area.

Falkirk Council confirms that there are no relevant bus or coach stations in the Local
Authority area.
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3.8
traffic

Other significant developments affecting road

Previous reports have included a discussion on significant developments within the area that
are likely to impact upon local air quality. This section provides a brief outline of proposed
developments within the Falkirk Council area that may impact upon local air quality, mostly
through changes to road traffic volumes. A list of all significant developments is shown in

Table 3.2.
Table 3.2 Significant (potential) developments for the Falkirk Council area.
Details Address Granted? Comments
. - . . Wrangler Factory, .
Erection of su-perstore, petrol fllllpg station, car park, pgdestnan and Glasgow Road, Camelon, Granted. DMRB run carried out
vehicular access, service yard and landscaping. Falkirk for the area.
Land to the NW of
. ’ . NA95 and NA101
Class 6, a distribution warehouse, parking, SUDS, access roads, internal | Grangemouth technology Granted already operating in the

access road, landscape works and associated facilities

park, Earls Road,
Grangemouth.

area.

550 houses, neighbourhood centre including retail and community Uses,
access junctions, new access roads, provision of a nature conservation
area, associated roads and infrastructure.

Land To The North Of
Bankview Nursing Home
Kilsyth Road Banknock

Pending Decision

In AQMA, NO,
monitoring already
conducted and PMyq to
commence.

(Consultation on) Application under section 36 of the Electricity Act 1989 to
construct and operate a biomass renewable energy plant with a net
electrical output of 100 MWe.

Site to the West of Forth
Ports Plc, Central Dock
Road, Grangemouth.

Planning inquiry

Tomfyne Quarry and restoration of Cowdenhill Quarry (access via existing
route).

Closest settlements
Banknock, Falkirk and
Kilsyth, North
Lanarkshire.

Environmental
Scoping report.

In AQMA, Osiris
monitoring already
operating, TEOM to
commence operation.

Replacement of existing CHP plant with 25MW biomass plant.

Earl's Gate Park, Earl's
Road, Grangemouth

Environmental
Scoping report.

In SO, AQMA.
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4 Other Transport Sources

This section considers the potential emissions to air from other types of transport. This
includes airports, diesel and steam trains, both stationary and moving, and movements of
ships to and from ports.

4.1 Airports

At its closest point Edinburgh airport is 11.5 km from the Falkirk Council boundary. The
number of airport passenger movements between 2008 and 2011 is shown in Table 4.1. The
airport does not need considering further as it is greater than 1 km from the Falkirk Council
boundary and the number of passengers remains below the threshold of 10 million
passengers.

Table 4.1 Number of passenger movements at Edinburgh Airport, 2008 to 2011.
Reference 5.

Edinburgh Airport
Year Passenger
movements
2008 8,992,000
2009 9,043,000
2010 8,594,000
2011 9,384,000

Falkirk Council is not aware of any significant changes to Cumbernauld airport, which is a
small airport just outside the Falkirk Council area boundary. There are no new airports either.

Falkirk Council confirms that there are no airports in the Local Authority area and none
nearby that require a Detailed Assessment.

4.2 Railways (Diesel and Steam Trains)

Falkirk Council has previously assessed emissions from diesel and steam locomotives. Six
rail lines are currently operational in or near to the Falkirk Council area:

1.) The main Edinburgh to Glasgow line passes east to west with stations at Polmont
and Falkirk High,

2.) A route connecting Glasgow with Stirling passing southwest to northeast through
the Council area with a station at Larbert,

3.) A route linking Edinburgh and Stirling passing southeast to northwest through the
Council area with stations at Falkirk Grahamston, Camelon and Larbert,

4.) A freight line linking Grangemouth Docks and industrial complex to the mainline in
the east of Falkirk,
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5.) A part time heritage passenger route that operates steam and diesel locomotives
between a junction east of Linlithgow on the main Edinburgh to Glasgow line and Bo’'ness
with stations at Birkhill, Kinneil and Bo’ness,

6.) A re-built line between Airdrie and Bathgate, 1.3 km south of the Falkirk Council
boundary.

4.2.1 Stationary Trains

Unfortunately information on locations where locomotives or trains are stationary for more
than 15-minutes was not available from Network Rail. However, Falkirk Council is not aware
of any new locations that would not have been assessed in previous reports.

There is no relevant exposure within 15 m along rail line five (Bo’ness to Kinneil railway).

Falkirk Council confirms that there are no locations where diesel or steam trains are regularly
stationary for periods of 15 minutes or more, with potential for relevant exposure within 15 m.

4.2.2 Moving Trains

Line one of the list in Section 4.2 is the busiest of the rail lines in the Falkirk Council area.
The 2009 U&SA did not require assessment of this line, although as a precaution a NO, tube
was placed close to Falkirk High station. The concentration recorded in 2010 was 22 pg/m®.
This is within the NO, objective and so the site was discontinued.

Lines two and three have fewer trains running than line one and Falkirk Council is not aware
of any significant changes in the level of use. In addition, a NO, analyser previously operated
at the Falkirk Grahams Road site (A12). Although this was primarily located for road traffic
emissions it was also adjacent to the Falkirk Grahamston railway station and was 6 m from
the track side of line three. The line was also included in the Falkirk Town Centre Further
Assessment. In addition, again primarily for road traffic emissions, a PM;, monitor began
operation at this location in December 2011.

As a result of the Edinburgh to Glasgow Improvement Programme (EGIP) lines 1, 2 and 3
will be electrified by 2016.

Line four runs through a mostly industrial area and appears to have no new receptors. The
Bo’ness and Kinneil steam railway (line five) has four departures and arrivals in each
direction during its peak timetable which only operates during July and August weekends. °¢'
® Line six is electric and was discussed in the 2011 Progress Report.

It is concluded that these movements do not need to be considered further.

Falkirk Council confirms that there are no locations with a large number of movements of
diesel locomotives, and potential long-term relevant exposure within 30 m.
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4.3 Ports (Shipping)

In 2010, 1,721 ships called at the docks, of which 27 were large (defined as 20,000-50,000
deadweight range). In 2011, 1,584 ships called at the docks. ?'’

The number of ships calling into Grangemouth has decreased and so the docks do not need
to be considered further. In addition, the docks are within the Grangemouth AQMA for SO,
and were considered in the original Further Assessment report for this AQMA. The
Grangemouth MC (A10) monitoring site (with SO, analyser) is also close to the docks and in
2011 this site met all three SO, objectives. In addition, the polar roses drawn have shown
that the highest average concentrations do not occur when the wind direction originates from
the direction of the docks.

Falkirk Council confirms that there are no ports or shipping that require further consideration.
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5 Industrial Sources

5.1 Industrial Installations

This section considers the potential emissions from the following sources:

e Industrial installations: new or proposed installations for which an air quality
assessment has been carried out,

e Industrial installations: existing installations where emissions have increased
substantially or new relevant exposure has been introduced,

e Industrial installations: new or significantly changed installations with no previous
air quality assessment,

o Major fuel storage depots storing petrol, petrol stations and poultry farms.

5.1.1 New or Proposed Installations for which an Air Quality Assessment
has been carried out

The information supplied by SEPA stated that there were no new installations.

Falkirk Council confirms that there are no new or proposed industrial installations for which
planning approval has been granted within its area or nearby in a neighbouring authority.

5.1.2 Existing installations where emissions have increased substantially
or new relevant exposure has been introduced.

The information supplied by SEPA stated that there were no existing installations where
emissions have increased substantially.

Falkirk Council confirms that there are no industrial installations with substantially increased
emissions or new relevant exposure in their vicinity within its area or nearby in a
neighbouring authority.

51.3 New or Significantly Changed Installations with No Previous Air
Quality Assessment

The information supplied by SEPA stated that there were no new installations.

Falkirk Council confirms that there are no new or proposed industrial installations for which
planning approval has been granted within its area or nearby in a neighbouring authority.
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5.2 Major Fuel (Petrol) Storage Depots

There are maijor fuel (petrol) storage depots within Falkirk Council area, but these have been
considered in previous reports. In addition, benzene monitoring is carried out in
Grangemouth and other parts of the Falkirk Council area. As shown in Table 2.8 and 2.9
there were no breaches of the benzene objectives in 2011.

There are major fuel (petrol) storage depots within the Falkirk Council area but these have
been considered in previous reports. Benzene monitoring is conducted in the Falkirk Council
area and shows no exceedances of the Scottish or UK/ EU objectives.

53 Petrol Stations

The technical guidance states that there is potential for exceedance of the 2010 annual
mean objective for benzene where there is relevant exposure within 10 m of the pumps of a
petrol station with an annual throughput of greater than 2000 m*® which is located close to a
road with a traffic flow greater than 30,000 AADT.

One new petrol station has commenced operation at the Tesco in Camelon since the 2011
Progress Report. There is no relevant exposure within 10 m and it is not close to a road with
flow of more than 30,000 AADT. Thus the site does not need considering further.

Falkirk Council confirms that there are no petrol stations within its area meeting the specified
criteria that require assessment.

54 Poultry Farms

The information supplied by SEPA did not state that there were any changes to poultry
farms.

Falkirk Council confirms that there are no poultry farms within its area meeting the specified
criteria that require assessment.

The following processes have ceased operation since the 2011 Progress Report:

- Dowding and Mills (PPC/E/20072) are in the process of removing all tanks and
therefore have not operated their permitted activity this year. They will apply for permit
surrender when the removal of the tanks and pipe work has been completed.

- A dry cleaner, Fresh and Clean, in Polmont is now a barbers shop.
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6 Commercial and Domestic Sources

This section considers the potential emissions from the following sources:
e Biomass combustion plant, individual installations,
o Areas where the combined impact of several biomass combustion sources may
be relevant,
e Areas where domestic solid fuel burning may be relevant.

6.1 Biomass Combustion — Individual Installations

There are currently three applications for individual biomass installations:

1.) (Consultation on) Application under section 36 of the Electricity Act 1989 to construct and
operate a biomass renewable energy plant with a net electrical output of 100 MWe. Site to
the West of Forth Ports Plc, Central Dock Road, Grangemouth.  This is subject to a
Planning Inquiry.

2.) Replacement of existing CHP plant with 25 MW biomass plant. Earl's Gate Park, Earl's
Road, Grangemouth. This is at the Environmental Scoping report stage.

3.) Create new kilns 5 & 6 and Boilerhouse / Fuel Store at Abbotshaugh Sawmill, Falkirk,
current application.

Falkirk Council confirms that there are no new biomass combustion plant in the area that
have been granted planning permission.

6.2 Biomass Combustion — Combined Impacts

Falkirk Council has assessed domestic biomass or other fuel burning in previous reports.
Falkirk Council has either received no significant numbers of complaints for particular areas
in relation to or changes to the following:

e Complaints about nuisance dust or odour relating to burning,

¢ Visual signs of chimney smoke being emitted from several properties near to
each other,

o Smell of burning biomass fuel,

¢ Known high levels of sales of biomass or other fuels via home delivery or local
outlets,

¢ Areas known to have limited or no access to mains gas.

It is therefore proposed that no Detailed Assessment is required. A list of ‘squares’ (500 *
500 m) has been drawn up, discussed below, that can be used if a significant number of

complaints are made for a particular area.

There are 3,168 squares (500 * 500 m) in the Falkirk Council area and of those there are 193
squares (500 * 500 m) where the total number of households is greater than the appropriate
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threshold for households using open fires. Squares that are already close to a PM,, monitor
were excluded. The assessment shows that the lowest percentage of the total number of
households that would be required to be using an open fire place as a primary source of heat
is 9%, most squares require a much greater percentage of properties.

Falkirk Council confirms that there are no biomass combustion plant in its area that require a
Detailed Assessment.

6.3 Domestic Solid-Fuel Burning

Falkirk Council has assessed domestic solid fuel burning in previous reports and is not aware
of any new areas that would need consideration.

There may be improvements to emissions for this section. In areas where there is no mains
gas, a change from coal or wood burning on open fires to using wood burning stoves would
reduce emissions.

Falkirk Council confirms that there are no areas of significant domestic fuel use in its area.

Local Air Quality Management - U&SA 2012 64




7 Fugitive or Uncontrolled Sources

This section considers the potential emissions from the following sources:
e Landfill sites,
e Quarries,
e« Unmade haulage roads on industrial sites,
e Waste transfer stations,
o Other potential sources of fugitive particulate emissions.

Landfill sites are regulated by SEPA and they indicated no changes with respect to the
pollutants covered by this report.

Skene Group disposed of their interest in Cowdenhill quarry during 2011 with operations
ceasing in July 2011. An environmental scoping report has been issued for a new quarry,
which will include an assessment of air quality. This quarry will be in proximity to the previous
Cowdenhill quarry and will be located in the North Lanarkshire Council area, it will however
use the existing access road that passes through the Falkirk Council area. The proposals
state that this access road will upgraded.

The TEOM installation in the AQMA (Banknock 2) has been delayed due to issues with the
electrical supply and storm damage to the enclosure. The monitor installation will still go
ahead bearing in mind the proposed new quarry; with the application of the VCM this will give
a reference equivalent measurement of PM,.

Falkirk Council is not aware of any other changes to unmade haulage roads on industrial
sites, waste transfer stations or other potential sources of fugitive particulate emissions.

Falkirk Council confirms that there are no new potential sources of fugitive particulate matter
emissions in its area.
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8 AQMA and Action Plan Updates

Grangemouth AQMA (SO, 15-minute) Action Plan

In 2011 Falkirk Council monitored sulphur dioxide at seven locations, the results are shown
in Table 2.9. The Grangemouth AURN and Grangemouth Moray sites continued to breach
the 15-minute objective, while the daily and hourly objectives were met. All other monitoring
sites met all three objectives. This is consistent with results from previous years. No
exceedance has been recorded at the four monitoring sites outside the AQMA since
December 2010.

It is understood that the Tail Gas Treatment abatement equipment being installed by INEOS
(as discussed in the 2010 and 2011 Progress Reports) will now be fully commissioned by the
end of 2012 rather than by the previously reported June 2013. It is anticipated that this work
will reduce the number of exceedances in the Grangemouth AQMA such that the 15-minute
objective is met.

In addition, Falkirk Council understands that Flue Gas Desulphurisation has been running on
two of the units at Longannet Power Station since the end of 2010 with full commissioning by
the end of November 2012. A third unit is due for commissioning by the end of August 2013.

The Grangemouth AQMA Action Plan included four measures and an update of these is
provided in this section.

Measure 1:

Seven of Falkirk Council’s automatic monitoring stations are affiliated to either the AURN or
the Scottish Air Quality Network with the data displayed on the appropriate website. This
includes five of the seven SO, analysers that are used for monitoring in relation to the
Grangemouth AQMA. The data from the Bo’ness and Polmont sites are available on request.

Falkirk Council sends meteorological data and provisional SO, to SEPA and INEOS when an
SO, exceedance is recorded at a monitoring station. In addition, a monthly summary is sent.
The monthly summary includes data for each site, a list of the exceedances and as
necessary polar roses or other analysis.

Measure 2:
A working group meeting will be organised post-commissioning of the Tail Gas Treatment
unit.

Measure 3:

Falkirk Council’s text alert system has been implemented and is being maintained. The
Scottish Air Quality Network has recently launched an air quality alert system for the public
(http://www.scottishairquality.co.uk/know-and-respond/). Falkirk Council will continue to run
its system as it is pollutant specific for each site.
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Measure 4:

The Abbotsford House site ceased operation on the 16th April 2010. This unit was relocated
to Polmont and commenced operation in September 2010. The Polmont site is likely to
cease operation at the end of September 2012. This is because only one exceedance, well
within the 35 allowed by the objective, has been recorded since monitoring started.

The three main monitoring sites are located in Grangemouth. The sites in Bo’ness and
Falkirk provide suitable background data. An assessment will also take place as to whether
operating two SO, analysers at both Falkirk Hope and Park St can continue to be justified.
The 15-minute objective continues to be met outside the Grangemouth AQMA. No
exceedances (for any objective) have been recorded outside the AQMA between December
2010 and May 2012.

Falkirk Town Centre (NO> hourly and annual) AQMA

The draft Action Plan is nearing completion and will be consulted upon in due course.

The Falkirk Town Centre and Haggs Further Assessments have now been accepted by the
Scottish Government. The Falkirk Town Centre Further Assessment and monitoring have
shown the AQMA declared for the hourly NO, objective is not required and can be revoked,
but that PMy, (Scottish objectives only) should be added to the AQMA declared for the
annual NO, objective. These changes will be proposed to elected Members at the next
available opportunity (no meetings have been scheduled recently due to the local elections).

Haggs (NO, annual) AQMA

This work is running in conjunction with the Falkirk Town Centre AQMA work.

A PM,, TEOM monitor is due for installation at the Haggs monitoring site following the
Further Assessment.

Banknock (PM,, daily and annual) AQMA

This AQMA was declared in August 2011 for a breach of the Scottish objectives and a
potential breach of the UK objectives.

In 2011 the Scottish and UK objectives were met at the Banknock 1 monitoring site, whether
a 1.14 or 1.3 factor was applied to the Osiris monitoring data. The number of daily
exceedances recorded in 2011 was three and this compares to 18 recorded in 2010 (with a
1.3 factor applied four in 2011and 30 in 2010). The 2011 annual concentration was 15.2
ug/m?® compared to 20.7 pg/m®in 2011 (with a 1.3 factor the concentration was 17.3 pug/m?in
2011 compared to 23.7 ug/m?® in 2010). The Banknock 1 data has not been annually adjusted
due to the likely local sources influencing this site.

Skene Group disposed of their interest in Cowdenhill Quarry during 2011 with operations

ceasing in July 2011. An environmental scoping report, which included air quality, has been
issued for a new quarry. The new quarry will be in proximity to the previous Cowdenbhill
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quarry but located in the North Lanarkshire Council area. The proposals state that the
existing access road, running through the Falkirk Council area, will be used, but also that the
access road will be upgraded.

The installation of a TEOM PM,, monitor (Banknock 2) will provide, via the volatile correction
method, reference equivalent results. The installation in the area has been delayed due to
electrical supply issues and storm damage to the enclosure, but will still go ahead.

The Further Assessment report work has begun, with the modelling initially focusing on the
years of 2010 and 2011. As the quarry ceased operation in July 2011 this will provide a
useful baseline situation for the report. Future scenarios will also be modelled, but this
element cannot progress until the future situation is confirmed.
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9 Conclusions and Proposed Actions

9.1 Conclusions from New Monitoring Data

Falkirk Council has examined its automatic and non-automatic monitoring results. The
Grangemouth AURN and Grangemouth Moray automatic sites, both within the Grangemouth
SO, AQMA, breached the 15-minute objective in 2011. The hourly and daily objectives were
met at these two sites. The SO, monitoring sites outside the Grangemouth AQMA continue
to meet all three objectives.

All sites except the Falkirk West Bridge St site met the Scottish PM,, objectives in 2011. This
site recorded a concentration of 18.7 ug/m® and was close to recording a breach of the daily
objective with a 98" percentile concentration of 49 pg/m® (five daily exceedances were
recorded). All sites met the UK / EU PM,, objectives in 2011. As discussed in the Further
Assessment report for Falkirk Town Centre and subsequent communications with the
Scottish Government it will be proposed to elected Members that the Falkirk Town Centre
AQMA declaration is amended to include PMy,, but that the hourly NO, AQMA is revoked.

The NO, objectives were not breached at the automatic monitoring sites in 2011. Some
diffusion tube sites breached the NO, annual objective in 2011 but most were in the Falkirk
Town Centre or Haggs AQMAs. One tube, NA83, did record a breach of the objective with
the R&A factor applied. However, with the more appropriate local roadside factor (Falkirk
Park St) an exceedance was not recorded at the nearest receptor.

All benzene and 1,3 butadiene diffusion tubes met the objectives in 2011 along with the
pumped diffusion tube (benzene) at the Grangemouth AURN site. The Grangemouth AURN
site met the PM, 5 EU target and limit values as well as the Scottish target value in 2011.

9.2 Conclusions from Assessment of Sources

Falkirk Council has conducted a review of potential sources of the seven pollutants. Eleven
DMRB runs were conducted due to changes in road traffic levels, none of the results showed
a likely breach of the NO, or PM, objectives. Emissions from other transport sources did not
require further consideration.

There were no significant changes to industrial emissions although three biomass operations
are proposed (but have not been granted planning permission as yet). The changes to quarry
operations in the Banknock PM;, AQMA have been noted with monitoring continuing in the
area and the Further Assessment underway. It is concluded that cumulative effects of small
biomass boilers do not need to be considered further.

The review found no requirement for a Detailed Assessments for any pollutant.
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9.3 Proposed Actions

The 2012 U&SA has found no requirement for a Detailed Assessments for any pollutant
based on monitoring data and screening criteria.

Falkirk Council shall continue to assess and monitor SO, concentrations in the Grangemouth
AQMA. There will be a particular focus on the number of exceedances at the Grangemouth
sites following the installation and commissioning of Tail Gas Treatment towards the end of
2012.

The Polmont analyser is likely to cease operation in September 2012 which will be followed
by a review of the two Falkirk analysers (Hope St and Park St).

At the earliest opportunity it will be proposed to elected Members that the Falkirk Town
Centre AQMA will be amended to include PMy, and that the hourly NO, AQMA be revoked.
There have been no committee meetings recently due to the local elections. Falkirk Town

Centre and Haggs AQMA Action Plans will also be submitted.

If required by the Scottish Government Falkirk Council will submit a Progress Report in 2013.
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General:
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2009 and subsequent web updates.
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Specific:
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http://www.scottishairquality.co.uk/openair/openair.php

b. D.Carslaw and K.Ropkins, Openair: Open-source tools for the analysis of air

pollution data. R package version 2.14.1 and Openair 0.5-18.
Personal communication, INEOS community monitoring report (Ambient
Atmospheric Survey in the Vicinity of Grangemouth — 2011).
Department for Transport, Falkirk Council area Traffic Counts.
http://www.dft.gov.uk/traffic-counts/area.php?region=Scotland&la=Falkirk
Civil Aviation Authority, UK Airport Statistics
http://www.caa.co.uk/default.aspx?catid=80&pagetype=88&pageid=3&sqglid=3#D
ata
Scottish Railway Preservation Society, timetable for Bo’ness and Kinneil Railway,
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Personal communication, Forth Ports.
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Appendices

Appendix A: Falkirk Council boundary and QA/QC of monitoring data.
Appendix B: DMRB Calculations.

Appendix A: Falkirk Council boundary and QA/QC of monitoring
data

Figure A1 The boundary of the Falkirk Council area.
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Factors from Local Co-location Studies

The nitrogen dioxide, benzene and 1,3 butadiene tubes used by Falkirk Council are supplied

and analysed by Environmental Scientifics Group (formerly called Harwell Scientifics).

The

method used for the NO, tubes is 50% acetone and 50% tri-ethanolamine. The tubes used
for benzene are Chromosorb ATD (atomic thermal desorption) tubes and for 1,3 butadiene

are molecular sieve ATD tubes.

Falkirk Council carried out two triplicate studies for NO,, the first was at the Grangemouth
Municipal Chambers (site NA42 / A10), an urban background site. The second was at the
Falkirk Park St (NA70 / AB), a roadside site, spreadsheets with the calculations are shown in
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Figure A3. The automatic monitoring data used for the two sites was ratified for January to
June 2011 and provisional for remainder of the year.

The bias factor for the Grangemouth MC site (A10) was 0.84 and for the Falkirk Park St site
(A6) was 0.76. This is in contrast to 2010 where the background and roadside factors were
similar and 2011 represent the more usual situation for these two sites. The bias adjustment
factor from the R&A Helpdesk database for 2011 is 0.84. The two local studies carried out by
Falkirk Council contributed to this factor, the background site is the same as the R&A factor
but the local roadside factor is lower than this value.

The overall automatic data capture and overall prevision was good for both sites. The R&A
factor has been used for NO, concentrations in this report as the tubes are located at a
variety of site types. However, it should be noted that this gives a conservative result (i.e. an
over-reading) for the roadside diffusion tubes as this factor is greater than the Park St factor.
This should be borne in mind for the roadside tubes.

Discussion of Choice of Factor to Use

The local and R&A Helpdesk bias adjustment factors suggest that the diffusion tubes over-
read NO, compared to the automatic monitors. Falkirk Council has used the R&A helpdesk
factor for the 2011 results as there are a mixture of roadside and background sites. However,
it should be noted that when this factor is used for the roadside sites this gives a
conservative (i.e. over records) result for these diffusion tubes. This is because the R&A
factor is noticeably higher than the Park St factor, 0.77 vs 0.84, see Appendix for
calculations. This is discussed further in respect of roadside tubes that are close to the
objective.
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Figure A2
St (A6).
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PM,, Monitoring Adjustment

All TEOM data for data from 2008 onwards has been adjusted using the King’s College
London Volatile Correction Method (VCM). For the sites affiliated to the Scottish Air Quality
Network in 2011 this was carried out by AEA as part of the Scottish Government’s contract
for the SAQN.

The Grangemouth AURN site has had an FDMS since April 2009 and so no correction factor
has been applied to this data, prior to this there was a TEOM on site. The VCM has been
applied to 2008 and 2009 data by King’s College under contract to Defra.

The Banknock 1 Osiris data has had an adjustment factor of 1.3 and 1.14 applied. The Osiris
output is a 15-minute average, these have been converted to an hourly and daily average
using Enview software.

Short-term to Long-term Data Adjustment

Short-term to long-term adjustment has not been conducted for the Banknock 1 monitoring
results given the potential for local sources to be impacting the monitoring results.

Monitoring results have been adjusted for the appropriate diffusion tubes and automatic
analysers where data capture was below 90%, details are shown in Tables A1.
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Table A1 Short-term to long-term adjustments.
Annual ,
Period
Falkirk West . Mean _
M
Bridge St (A7) Site Type (2011), e/anS, Ratio
ug/m® | HIM
Grangemouth Urban
AURN background. 1541 15.3 0.99
Grangemouth Urban
Moray background. 17.3 18.3 0.95
Edinburgh St. Urban
Leonards background 24.8 26.8 0.93
Average 0.95
Annual )
Period
Falkirk Grahams . Mean _
M
Road (A12) | SteTyre | (2011), e/ans, Ratio
ug/m® | H9M
Grangemouth Urban
AURN background. 15.1 14.5 1.04
Grangemouth Urban
Moray background. 7.3 17.1 1.01
Edinburgh St. Urban
Leonards background 248 254 0.97
Average 1.01
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Period
NA19 (Kilsyth : Annual Mean| .
Rd, Banknock) Site Type (2011), ug/m® eang, Ratio
pg/m
Grangemouth Urban
AURN background. 15.1 15.2 0.99
Grangemouth Urban
Moray background. 17.3 17.7 0.98
Edinburgh St. Urban
Leonards background 24.8 257 0.96
Average 0.98
Period
NA44 (Greenpark . Annual Mean .
; Site Type 5| Mean, Ratio
Drive, Polmont) (2011), pg/m L
Grangemouth Urban
AURN background. 15.1 14.0 1.08
Grangemouth Urban
Moray background. 17.3 16.4 1.06
Edinburgh St Urban background 24.8 248 1.00
Leonards
Average 1.04
Period
NA94 (A905 . Annual Mean .
’ Mean,
Glensburgh Rd) PRALPe (2011), pg/m® ; Ratio
pg/m
Grangemouth Urban
AURN background. 401 15.2 0.99
Grangemouth Urban
Moray background. 17.3 17.7 0.98
Edinburgh St. Urban
Leonards background 24.8 25.7 0.96
Average 0.98
Period
NA98 (Arnothill . Annual Mean .
i | Site Type s | Mean, | Ratio
Falkirk
) (2011), ugim® | 3
Grangemouth Urban
AURN background. 151 12.5 1.21
Grangemouth Urban
Moray background. 17.3 14.3 1.21
Edinburgh St. Urban
Leonards background 24.8 20.9 1.18
Average 1.20
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NA99 (St. 5o
A M
Crispins Place, Site Type nnua ear13 Mean, Ratio
Falkirk) (2011), pg/m s/’
Grangemouth Urban
AURN background. 15.1 1.9 1.27
Grangemouth Urban
Moray background. 17.3 13.9 1.24
Edinburgh St. Urban
Leonards background i 20.3 1.22
Average 1.25
Period
NA100 (Oswald . Annual Mean _
i Site T Mean, Rat
St, Falkirk) e 1ype | 2011, ugim?® e atio
Grangemouth Urban
AURN background. 15.1 12.5 1.21
Grangemouth Urban
Moray background. 17.3 14.3 1.21
Edinburgh St. Urban
Leonards background RY° 20.9 1.18
Average 1.20
NA101 Period
A I M
(Glensburgh Rd 2|  Site Type Zr(])::a e/an3 Mean, Ratio
Grangemouth) ( ), Hg/m ug/m’®
Grangemouth Urban
AURN background. 151 12.5 1.21
Grangemouth Urban
Moray background. 17.3 14.3 1.21
Edinburgh St. Urban
Leonards background 248 20.9 1.18
Average 1.20
NA103 AJQ::' Period
(Merchiston Site Type (2011) Mean, Ratio
Gardens ’ 3
) ua/m® pg/m
Grangemouth Urban
AURN background. 15.1 19.5 0.77
Grangemouth Urban
Moray background. 17.3 19.5 0.89
Edinburgh St. Urban
Leonards background 24.8 24.8 1.00
Average 0.89
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Annual Period
NA105 (West of : Mean _
M b
Shieldhill) Site Type | 2011), ‘9/3”3 Ratio
ugim® | M9
Grangemouth Urban
AURN background. | > 19.5 0.77
Grangemouth Urban
Moray background. 17.3 19.5 0.89
Edinburgh St. Urban
Leonards background 24.8 24.8 1.00
Average 0.89

QA/QC Automatic Monitoring

Table A2 Details of the QA/QC for 2011 for the automatic monitoring stations.
QA / QC for 2011.
Site Analyser Network
A2. Banknock 1 PMy, (Osiris) Local #
A3. Bo'ness SO, Local *
A4. Falkirk Haggs NO, SAQN
NO, SAQN
A5. Falkirk Hope St PM,, (TEOM) SAQN
SO, SAQN
NO, SAQN
AB. Falkirk Park St PM,, (TEOM) SAQN
SO, SAQN
A7. Falkirk West NO, SAQN
Bridge St
PM;, (TEOM) SAQN
NO, AURN
PM;, (TEOM-
A8. Grangemouth FDMS) AURN
AURN (Inchyra) PM., - (TEOM-
Fous) | AR
SO, AURN
NO, AURN
A9. G'r\z/:llggaeymouth PM,, (TEOM) SAQN
SO, SAQN
A10. Grangemouth MS SAQN
Muni;:ipal ('?hamobers PMio (TEOM) SAQN
SO, SAQN
A11. Polmont SO, Local *
A12. Falkirk Grahams NO, Local *
Rd PM;, (TEOM) Local *

Local sites (*):
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Suspicious data or data recorded when a fault is occurring is automatically marked
invalid by software. Data is also manually checked and marked invalid if it is
suspicious.

All NO, and SO, analysers receive fortnightly zero and span checks and filter
changes.

All LSO site visits are carried out by Falkirk Council staff who are audited to AURN
standard.

Receive a service every six months.

Are covered by a contract for emergency callout.

Zero and span scaling is carried out on the data in-house based on the fortnightly site
visits and additionally for the Horiba sites the auto-calibrations occurring every three
days. Span adjustments are based on the concentration that is stated on the gas
cylinders. No independent check is made of the cylinder concentrations, though
cylinders are replaced if contamination is suspected.

Local sites (#):

Data is downloaded at site and a flow check is carried out on a fortnightly basis.

A filter change is carried out on an approximate four weekly basis, although this is
dependent on the weather and filter loading. The filters are retained for analysis.
Some minor adjustment of the times for the data has taken place. This is because
between a flow check or filter change and the next midnight hour, the Osiris records
data in 15-minute blocks at say 12, 27, 42, 57 mins past the hour rather than the
usual 15, 30, 45 and 00. This should have little effect on the results and permits the
data to fit into the Council’s monitoring database which it otherwise would not.

All LSO site visits are carried out by Falkirk Council staff who are audited to AURN
standard.

The Osiris is serviced on an annual basis and covered by a service agreement for any
breakdowns, both are completed off-site.

A 1.3 / 1.14 correction factor has been applied to the PMy, data for Banknock 1. It
was confirmed with King’s College London that the VCM could not be applied to
Osiris data.

AURN and Scottish AQ network sites:

All NO, and SO, analysers receive fortnightly zero and span checks and filter
changes. Note the AURN sites receive a fortnightly NO, span check for NO, converter
efficiency but the SAQN sites do not.

TEOM heads are cleaned and the filter changed on a four weekly basis or more
frequently if the filter loading goes above 90%.

TEOM-FDMS heads are cleaned and filters changed as directed by AURN CMCU
(i.e. at 90% loading).

All LSO site visits are carried out by Falkirk Council staff who are audited to AURN
standard.

Are covered by a contract for emergency callout and receive a service every six
months.

QA/QC is to either AURN / ‘national’ standards "¢ ®.
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- Falkirk Council also checks the data on its systems and is in communication with AEA
to ensure the best data quality. Unscaled data is supplied by Falkirk Council to AEA
for the Scottish AQ Network sites on a six monthly basis to improve data capture.

- For the time that a monitor is affiliated to the AURN or SAQN, data has been
downloaded from either the UK-AIR website or the Scottish Air Quality Network.

QA/QC Diffusion Tube Monitoring
The full set of monthly diffusion tube results are shown in Figure A3 and A4.

ESG (formerly Harwell Scientifics) have satisfactorily passed all the WASP (Workplace
Analysis Scheme for Proficiency) scheme tests since 2009. They follow their internal
standard operating procedure that meets the guidelines set out in Defra’s ‘Diffusion Tubes
For Ambient NO, Monitoring: Practical Guidance.” ESG recorded ‘good’ precision throughout
2011.

Tube results are checked on a monthly basis and reviewed at the end of the year. Results
under 4 ug/m?® are not included. If a tube is found on the ground or with a spider in etc, an
assessment is made at the end of the year as to whether the result seems appropriate for
that site and the time of year.

The full pumped benzene diffusion tube results are shown in Table A3. **"?

Table A3 Pumped diffusion tube (Grangemouth AURN) results in full.

Start Date | End Date Benzene Status

30/12/2010] 11/01/2011 0.89 R pg/m3
11/01/2011 | 25/01/2011 1.41 R yg/m3
25/01/2011 ] 08/02/2011 0.92 R pg/m3
08/02/2011 | 22/02/2011 2.36 R pg/m3
22/02/2011] 09/03/2011 0.75 R pg/m3
09/03/2011 ] 23/03/2011 1.25 R pyg/m3

23/03/2011] 05/04/2011 1.1 R pyg/m3
05/04/2011] 19/04/2011 1.31 R yg/m3
19/04/2011 | 03/05/2011 3.5 R pg/m3

03/05/2011] 17/05/2011 1.47 R pg/m3
17/05/2011 | 31/05/2011 0.32 R pg/m3
31/05/2011] 14/06/2011 1.09 R pyg/m3
14/06/2011 | 28/06/2011 1.25 R yg/m3
28/06/2011 | 12/07/2011 1.41 R yg/m3
12/07/2011 | 26/07/2011 0.83 R pg/m3
26/07/2011] 09/08/2011 2.15 R pg/m3
09/08/2011 ] 23/08/2011 1.4 R pg/m3
23/08/2011] 07/09/2011 1.51 R pg/m3
07/09/2011] 21/09/2011 0.68 R pyg/m3
21/09/2011 | 04/10/2011 1.25 R pyg/m3
04/10/2011] 18/10/2011 0.44 R pg/m3
18/10/2011 | 01/11/2011 0.55 R pg/m3
01/11/2011] 16/11/2011 3.04 P pg/m3
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Appendix B: DMRB Calculations

Table A5 Background concentrations used in DMRB runs.
2011 background concentration, pg/m®
Link
NO, NO, PM,,
A872/04 Stllrllng Street, 26.7 16.1 128
Dunipace
A904/08 Earls Road, 342 216 15.1
Grangemouth
A9/02 Stirling Road 21.9 13.5 13.1
A9/05 Stirling Road 254 154 13.7
Torwood
B805/05, jct with B810
Shieldhill to B810 281 16.6 12.9
Polmont.
B810/02 Station Road, 272 16.1 126
Polmont
A803 Main Street, 38.3 217 13.4
Camelon
A803 Glasgow Road, 38.3 215 153
Camelon
M876, M80 to Checkbar 37.2 214 13.6
M876 North Broomage to
Hill of Kinnaird [ 158 13.5
B902 Bainsford n/a (tube in | n/a (tube in 13.7
place) place) )
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Table A6 Other input data to the DMRB runs.
Mean speed 85th Mean speed 85th zlsot::::;
Link %HGV peec, percentile peed, percentile AADT
mph speed. mph kph speed. koh receptor to
peed, mp peed, kp centre link, m
A872/04 Stirling Street, | 4 4o, 417 n/a 67.1 n/a 6 11,350
Dunipace
A904/08 Earls Road, 4.6% 28 n/a 45.1 n/a 8 13,370
Grangemouth
A9/02 Stirling Road 7.9% 41.7 n/a 67.1 n/a 10 10,600
A9/05 Stirling Road 7.3% 43.9 n/a 707 na 13 8,042
Torwood
B805/05, jct with B810 o
Shieldhill to 8810 Polmont| 2% 28.2 n/a 45.4 n'a 6 12,536
B810/02 Station Road, 2.9% 28.7 n/a 46.2 n/a 7 13,265
Polmont
AB03 Main Street, 3.6% 251 nia 40.4 na 11 16,276
Camelon
ABO3 Glasgow Road, 3.6% 29.4 n/a 47.3 n/a 11 15,529
Camelon
M876, M80 to Checkbar 15.4% n/a 59.5 n/a 95.8 31 32,293
M876 North Broomage to | 4 5o, n/a 50.5 n/a 95.8 35 25,664
Hill of Kinnaird
) 5%
B902 Bainsford . n/a 26.6 n/a 425 9 15,977
(estimate)
Verification
Table A7 Verification for DMRB runs.
Background Monitored .
Verification 9 Modelled NO,| NO, difference, %
NO, NO,
A803 Coppertop and
tube NA5. 21.7 31.3 27.8 -11.2
M876, M80 to Checkbar
and tube NA8S 20.5 355 324 -8.7

The DMRB modelled component of PM;, was adjusted by the NO, ratio from a verified site.
DMRB runs took account of the NO, to NO, conversion method (April 2009).
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