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Executive Summary: Air Quality in Our Area

Air Quality in Falkirk Council
In 2020, the air quality within the Falkirk Council area continued to be good from 2019.

The Falkirk Council air quality monitoring results for all pollutants measured have shown a
decrease in National Air Quality Strategy (NAQS) objective exceedances from 2019 for all
pollutants measured. There were two NAQS objective exceedances in 2019 and none were
recorded throughout Falkirk Council’s extensive air quality monitoring network in 2020.
Please note that travel has been subjected to various national and local restrictions during
2020 and 2021 as a result of the Coronavirus (COVID-19) pandemicRef1,

An air quality summary report for Falkirk Council in relation to the Coronavirus (COVID-19)
specific restrictions has been completed by Ricardo via the Scottish Air Quality website
and can be viewed here:

http://www.scottishairquality.scot/assets/documents//Falkirk covid analysis updated.html

The Falkirk Town Centre Air Quality Management Action Plan (AQAP) was approved in
June 2015 and focuses on long-term key point actions to reduce air pollution in the area

rather than short-term fixes. Key measures outlined in the plan include:
e Reducing emissions from individual vehicles.
e Promoting the ECOStars Fleet Recognition Scheme.
e Promoting alternative and sustainable modes of transport.

e To educate and inform the public on air quality issues.

In 2020, Falkirk Council made significant progress in implementing these measures. To
illustrate, there are now thirty-nine operational electric vehicle (EV) charging bays
throughout the Falkirk Council area with an additional sixty-three (providing various
charging capacities: 7, 22, 50, 150kW) being planned to be installed in various locations in
the Falkirk Council area in the upcoming year. This action helps to promote alternative,
sustainable modes of travel and to achieve measures included in Falkirk Council’s Climate

Change and Sustainability Policies.

On the 10™ August 2020, the Falkirk Stadium Vehicle Charging Hub was opened and

became operational accepting electric vehicles to park and charge-up. The £1.4m facility
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has charging capacity for twenty-six electric vehicles - 30% more than the second largest
EV facility in Scotland which supports the Scottish Government’s ambition to phase-out

the need for new petrol and diesel vehicles by 2032 as outlined in the Renewable and Low

Carbon Energy Policy. The Falkirk Stadium Vehicle Charging hub is an integral part of

Transport Scotland’s Electric A9 project with the overall aim of improving the electric

vehicle charging infrastructure throughout Scotland.

Falkirk Council’s vehicle fleet was enhanced in 2020 which now includes two new electric
minibuses and forty electric cars and vans. Further information on the Council’'s new
electric fleet can be found here:

https://www.falkirk.gov.uk/employees/news/article.aspx?aid=6735

The Council also promoted a variety of active and sustainable travel measures in 2020/21
to help reduce overall local traffic emissions. Full details of the progress Falkirk Council is

making towards these measures are outlined in Section 2 ‘Actions to Improve Air Quality’.

The 2020 air quality monitoring results (as displayed in Appendix A ‘Tables A.3’ and ‘A.4’)
show that all seven automatic nitrogen dioxide (NOz) analysers in Falkirk Council’s air

monitoring network achieved both NO2 NAQS (1hr and annual mean) objectives.

Falkirk Council measured particulate matter (PM10) concentrations at seven site locations
during 2020. The relevant Scottish NAQS objectives for PM1o were achieved at all seven

site locations.

The monitoring sites with the highest recorded annual mean PMio concentrations in 2020
(but within the Scottish NAQS PMa1o objective) were: Main Street, Bainsford (Roadside,
11pg/m3) and A4 Falkirk Haggs (Roadside, 10ug/m?3). Over a five-year period (from 2016
to 2020), five sites have recorded PM1o (annual mean) concentration reductions, these
were: A4 Falkirk Haggs, A5 Falkirk Hope Street (Roadside), A7 Falkirk West Bridge Street
(Roadside), A8 Grangemouth AURN (Urban Background/Industrial) and A10
Grangemouth Municipal Chambers (Urban Background/Industrial). Two sites have
recorded concentration increases, these were: A14 Banknock 3 (Urban Background) and
A15 Main Street, Bainsford. In 2020, the A14 Banknock 3 monitoring site recorded the
greatest number of daily exceedances (one) which remains the same exceedance count
from Falkirk Council’s 2020 APR results. This result achieved the NAQS PMuio 24-hr
objective (50ug/m? not to be exceeded more than seven times per year). The full results
are shown in Appendix A, ‘Table A.6’. Over a five-year period (from 2016 to 2020), one
site, A14 Banknock 3, has recorded a PM1o (24-hr mean) concentration reduction. Six

LAQM Annual Progress Report 2021 ii


https://www.gov.scot/policies/renewable-and-low-carbon-energy/low-carbon-transport/
https://www.gov.scot/policies/renewable-and-low-carbon-energy/low-carbon-transport/
http://chargeplacescotland.org/electricA9/
https://www.falkirk.gov.uk/employees/news/article.aspx?aid=6735

Falkirk Council

monitoring sites have remained at the same number of 24-hour mean exceedances (zero):
A4 Falkirk Haggs, A5 Falkirk Hope Street, A7 Falkirk West Bridge Street, A8 Grangemouth
AURN, A10 Grangemouth Municipal Chambers and A15 Main Street, Bainsford.

Particulate Matter (PMz2.5) is measured at five site locations within the Falkirk Council area,
these are: A4 Haggs, A7 Falkirk West Bridge Street, A8 Grangemouth AURN, A10
Grangemouth Municipal Chambers and A14 Banknock 3. Two sites: A5 Falkirk Hope
Street and A15 Main Street, Bainsford have PMaio-only monitoring data available for 2020
so a locally-derived correction ratio was used to calculate the PM2.s results for these sites
— further information on estimating PMz.s results from PM1o measurements using
monitoring data can be shown in Appendix C, ‘Supporting Technical Information / Air

Quality Monitoring Data’, ‘QA/QC of Automatic Monitoring’,

During 2020 there were no exceedances of the PM2.s Scottish NAQS objective limit

(10pug/m3) at any of the monitoring sites.

The sites with the highest recorded annual mean PMz.s concentrations in 2020 (within the
Scottish NAQS PMuo objective) were: A15 Main Street, Bainsford (6.2ug/m?3), A8
Grangemouth AURN (6ug/m?3) and A4 Haggs (6pg/m3). Annual data capture was
reasonable for A15 Main Street, Bainsford (80%), good for A8 Grangemouth AURN (94%)
but very poor for A4 Haggs (29%).

The two sites with the lowest PMzs (annual mean) concentrations were: A14 Banknock 3
(3.6ug/m?®) and A7 Falkirk West Bridge Street (4.4ug/m?®) / A10 Grangemouth Municipal
Chambers (4.4ug/m?). Data capture rates were poor for all sites at 63% and 38% / 63%

respectively.

Over a five-year period (from 2016 to 2020) one site (A7 Falkirk West Bridge Street) has
recorded a PM2s (annual mean) concentration reduction. One monitoring site (Banknock
3) has recorded a slight concentration increase. Five sites: A4 Haggs, A5 Falkirk Hope
Street, A8 Grangemouth AURN, A10 Grangemouth Municipal Chambers and A15 Main
Steet, Bainsford have remained at the same PM2.s (annual mean) concentrations over this

period.

Over a five-year period (from 2016 — 2020) the PM2.s concentrations recorded at the
Grangemouth AURN site remained at the same level of 6 ug/m?3. 2019 saw a marginal
concentration increase to 8ug/m?3 however, this concentration remains reasonably low and
within the Scottish NAQS (PMz.s annual mean) objective. This reduction may be may be
attributed to the commissioning of the Tail Gas Treatment (TGT) unit at the INEOS
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Grangemouth complex in 2013. Since the commissioning of the TGT unit, SO2
concentrations have reduced within the Grangemouth AQMA. As sulphate species are
known to contribute towards the formation of secondary PMz.s, a reduction in SOz could

also impact local PM2.s concentrations.

In 2020, Falkirk Council monitored SO: at six site locations. Four of the monitoring sites
are located within the Grangemouth AQMA (declared for 15-minute SO2 NAQS objective)

and two of the sites are located outwith this AQMA.

There were no exceedances of the SO2 NAQS objectives (15-minute, hourly or daily)
recorded at any of the Falkirk Council monitoring site locations during 2020.

The site recording the only exceedance of the 15-minute SO2 NAQS objective during 2020
was Grangemouth AURN (six). No other SO2 exceedances were recorded at any of the

other monitoring sites during 2020.

This is the seventh consecutive year that no exceedances of the SO2 NAQS objectives
(15-minute, hourly or daily) have been recorded at any site in the Grangemouth AQMA. It
is important to stress that although there were exceedances of the 15-minute and 1-hour

NAQS objectives, the number of exceedances were below the maximum permitted.

The benzene and 1, 3-butadiene diffusion tube monitoring completed by Falkirk Council in

2020 met the NAQS (annual running mean) objectives for each pollutant respectively.

The Grangemouth Emission Study has now been completed by Sweco consultants and
can be shown in Appendix C, ‘Additional Air Quality Works Undertaken by Falkirk Council
During 2020’, ‘Grangemouth 2020 Emissions Study’.

Actions to Improve Air Quality

Falkirk Council made significant improvements to its air quality monitoring network during
2020. These improvements included upgrading three Rupprecht and Patashnick (R&P)
Tapered Element Oscillating Microbalance (TEOM) particulate (PM1o) analysers to
combined (PMaio+2.5) Palas Fidas 200 analysers at the Falkirk Hope Street, Main Street,
Bainsford and Grangemouth Zetland Park sites. These upgrades enabled Falkirk Council

to increase its PM2.5 monitoring capability to seven sites in total.

Two new air conditioning systems were installed in the Grangemouth AURN site to replace
the older, smaller capacity units that were unsuitable for providing heating / cooling of the

site throughout the year.
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Scottish Government Local Air Quality Management (LAQM) contribution funding was
provided for the commencement of a three-year study of PM2.s airborne emissions and
associated Poly Aromatic Hydrocarbons (PAH) from domestic solid fuel appliances (such
as wood burning stoves) within the Falkirk Council area. This study would aim to offer a
contribution to improving air quality in the local area and consequently aim to improve
overall public health. We would envisage that if successful, the study could be replicated
across all local authority areas and to help inform a national discussion within Scotland

and further afield.

A new automatic zero scrubber unit was installed in the Bo’ness site to remove the

requirement of supplying zero air gases to this site into the future.

The Falkirk Council Environmental Health department now own a fully electric van
(Renault Kangoo ZE33), this van is used for all routine air quality site work. See photos
below for equipment / vehicle upgrades.
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Photo 1 Palas Fidas 200 Combined PMio+25 Analyser at the Falkirk Hope Street Site
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Photo 2 Palas Fidas 200 Combined PMaio+25 Analyser at the Main Street, Bainsford
Site
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Photo 3 Palas Fidas 200 Combined PMio+25 Analyser at the Grangemouth Zetland
Park Site
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Photo 4 New Air Conditioning Units Installed at the Grangemouth AURN Site

I

Photo 5 New Air Conditioning Units Installed at the Grangemouth AURN Site
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Photo 6 New Zero Air Scrubber Installed at the Bo’ness Site
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ECOStars Fleet Recognition Scheme

Throughout 2020/21 Falkirk Council’s ECOStars fleet recognition scheme has grown
significantly from 227 to 252 members. Falkirk Council’s ECOStars taxi scheme has a
small but engaged membership of 7 members. ECOStars membership consists of vehicle
fleet operators located within the Falkirk Council local authority area as well as those
whose depots are located out with the Council boundary but operate vehicles within that
area, all of these operators have an impact on local air quality. In addition, Falkirk Council
has been working closely with fellow members of the East Central Scotland Vehicle
Emissions Partnership (ECSVEP Switch Off and Breathe) to work to the objectives set out
in the Scottish Government’s Cleaner Air for Scotland (CAES, 2015) strategy. Air Quality

Action Plan (AQAP) funding has been provided to continue the operation of the Falkirk
ECOStars scheme (for fleet operators and taxis) during 2020/21.

Falkirk Council also continues to work closely with its partner organisations to manage
local air quality issues. The Council works regularly with organisations such as SEPA,
INEOS and Petroineos to help reduce exceedances of the SO2 NAQS objectives within the
Grangemouth AQMA.

Local Priorities and Challenges

Education and Awareness of Air Quality Issues
In 2021 Falkirk Council will be developing our engagement with local schools through
promotion of air quality education resources such as the ‘Learn About Air’ teaching

package, promoting the Clean Air Day in Scotland and working closer with the Falkirk

Council Transport Planning department on promoting alternative and sustainable local

transport solutions.

Low Emission Zones

Low Emission Zones (LEZ) are currently being planned and operated in the four major
Scottish cities: Glasgow, Edinburgh, Aberdeen and Dundee over the next few years. There
are no current plans for any form of LEZ in the Falkirk Council area. Falkirk Council has
undertaken the ‘Stage 1 Screening Exercise (clause 2.2.25) assessment in the 2020 APR

in accordance with the Scottish Government’s National Low Emissions Framework to

inform this process.
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How to Get Involved

To obtain further information on air quality within the Falkirk Council area, please visit our

air quality policy webpage:

http://www.falkirk.gov.uk/services/environment/environmental-policy/air-quality/

There are ten automatic air quality monitoring sites across the Falkirk Council area. The air
quality data from all the monitoring sites (excluding Banknock 2 station) can be viewed on

the Scottish Air Quality website at:

http://www.scottishairguality.co.uk/latest/summary?view=la

To learn more about the ECOStars Fleet Recognition Scheme and for details of how to

join if you are a commercial fleet operator please visit:

https://www.ecostars-uk.com/eco-stars-schemes/
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1 Local Air Quality Management

This report provides an overview of air quality in Falkirk Council during 2020. It fulfils the
requirements of Local Air Quality Management (LAQM) as set out in Part IV of the
Environment Act (1995) 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 the air quality objectives are
likely to be achieved. Where an exceedance is considered likely the local authority must
declare an Air Quality Management Area (AQMA) and prepare an Air Quality Action Plan
(AQAP) setting out the measures it intends to put in place in pursuit of the objectives. This

Annual Progress Report (APR) summarises the work being undertaken by Falkirk Council

to improve air quality and any progress that has been made.

Table 1.1 — Summary of Air Quality Objectives in Scotland

. . . Air Quality Date to be
Pollutant Alr ((:Quallty Ob].eCt'Ve Objective Achieved
oncentration
Measured as by
Nitrogen 200 pg/m2 not to be exceeded )
dioxide (NO2) more than 18 times a year 1-hour mean 31.12.2005
Nitrogen 3
dioxide (NO2) 40 pg/m Annual mean 31.12.2005
Particulate 50 pg/m3, not to be exceeded
Matter (PMuo) more than 7 times a year 24-hour mean 31.12.2010
Particulate 3
Matter (PMio) 18 pg/m Annual mean 31.12.2010
Particulate 3
Matter (PMzs) 10 pg/m Annual mean 31.12.2020
Sulphur 350 pg/m3, not to be exceeded i
dioxide (SO2) more than 24 times a year 1-hour mean 31.12.2004
Sulphur 125 pg/m3, not to be exceeded i
dioxide (SO2) more than 3 times a year 24-hour mean 31.12.2004
Sulphur 266 pug/m2, not to be exceeded L
dioxide (SO2) more than 35 times a year 15-minute mean | 31.12.2005
Benzene 3.25 pg/m3 Running annual | 39 45 5019
mean
1,3 Butadiene 2.25 pg/m3 Running annual | 31 15 5003
mean
Carbon 10.0 mg/m? Running 8-Hour | 39 15 5003
Monoxide mean
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2  Actions to Improve Air Quality

Air Quality Management Areas

Air Quality Management Areas (AQMASs) are declared when there is an exceedance or
likely exceedance of an air quality objective. After declaration, the authority must prepare
an Air Quality Action Plan (AQAP) within 12 months, setting out measures it intends to put

in place in pursuit of the objectives.

Further information related to declared or revoked AQMAS, including maps of AQMA

boundaries are available online at https://uk-air.defra.gov.uk/agma/local-

authorities?la id=371 — see full list at https://uk-air.defra.gov.uk/agmal/list.

Falkirk Town Centre AQMA

The Falkirk town centre AQMA for NO2 (annual mean) remains justified as although there
were no exceedances of the NO2 (annual mean) NAQS objective recorded in 2020 there
have been consecutive diffusion tube exceedances (such as NA27 Falkirk West Bridge
Street location) in previous years which haven’t been affected by Coronavirus (COVID-19)
Scottish Government travel restrictionsRefl. One diffusion tube (NA27 Falkirk West Bridge
Street) was close to the NAQS annual limit (40pug/m3) with the highest concentration of
35ug/m3 recorded in 2020.

There have been over five years where PM10 (24-hr and annual mean) results at both
Falkirk Town Centre AQMA automatic monitoring locations (Falkirk Hope Street and
Falkirk West Bridge Street) have complied with the PM10 NAQS objective. It is anticipated
that the PM10 element (24-hr and annual mean) of the Falkirk Town Centre AQMA will be

assessed for revocation eligibility during 2021.

Haggs AQOMA

The Haggs AQMA was declared on the 18th March 2010 following NAQS exceedances for
NO2 (annual mean). Since the AQMA was declared, measured concentrations (using
automatic and non-automatic monitoring methods) of NO2 have complied with the NAQS
objectives consistently over the past six years (since 2015). It is anticipated that the Haggs
AQMA will be revoked in 2021. The ‘Falkirk Council Proposal for Revocation of Haggs
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AQMA’ can be shown in Appendix C: ‘Supporting Technical Information / Air Quality
Monitoring Data QA/QC’.

Grangemouth AOMA

Although the SO2 NAQS objectives have been achieved within the Grangemouth AQMA
for seven consecutive years, Falkirk Council considers the AQMA remains justified based
upon continual exceedances of the 15min SO2 NAQS objective concentration recorded at
the A8 Grangemouth AURN, A9 Grangemouth Moray and A10 Grangemouth Municipal
Chambers sites for the past five consecutive years. The Grangemouth Emission Study
(which includes a review of the Grangemouth AQMA) has been completed by Sweco
consultants and can be shown in Appendix C ‘Additional Air Quality Works Undertaken by
Falkirk Council During 2020’.
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Table 2.1 — Declared Air Quality Management Areas

Falkirk Council

Pollutants
AQMA Name and Air City / Town Description Action Plan
Quality y P
Objectives
Air Quality Action
Management Plan
NOz annual Anarea | (Falkirk Town Centre
i mean encompassing
Falkirk Town Falkirk an area of and Haggs) 2015
Cente | Muo 24-hour Falkirk Town
10 - u . .
mean and Centre Air Quality
annual mean Management Action
Plan (Falkirk Town
Centre and Haggs)
June 2015
Air Quality
An area that Management Plan
connects (Falkirk Town Centre
NO> annual Banknock and and Haggs) 2015
Haggs mean Haggs Haggs around
. thg road Air Quality
junction of the -
A803 and M80 Management Action
an Plan (Falkirk Town
Centre and Haggs)
June 2015
An area
encompassing . _ _
the Air Quality Action
SO, 15-min .Grangemouth Plan Update
Grangemouth mean Grangemouth | industry areas,
shipping port (Grangemouth) 2009
and adjacent _
residential Available on request
areas
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http://www.falkirk.gov.uk/services/environment/environmental-policy/air-quality/docs/air-quality/04%202015%20Falkirk%20and%20Haggs%20Air%20Quality%20Action%20Plan.pdf?v=201611281335
http://www.falkirk.gov.uk/services/environment/environmental-policy/air-quality/docs/air-quality/04%202015%20Falkirk%20and%20Haggs%20Air%20Quality%20Action%20Plan.pdf?v=201611281335
http://www.falkirk.gov.uk/services/environment/environmental-policy/air-quality/docs/air-quality/04%202015%20Falkirk%20and%20Haggs%20Air%20Quality%20Action%20Plan.pdf?v=201611281335
http://www.falkirk.gov.uk/services/environment/environmental-policy/air-quality/docs/air-quality/04%202015%20Falkirk%20and%20Haggs%20Air%20Quality%20Action%20Plan.pdf?v=201611281335

Falkirk Council

Cleaner Air for Scotland

‘Cleaner Air for Scotland — The Road to a Healthier Future (CAFS)’ is a national cross-
government strategy that sets out how the Scottish Government and its partner
organisations propose to reduce air pollution further to protect human health and fulfil
Scotland’s legal responsibilities as soon as possible. A series of actions across a range of

policy areas are outlined, a summary of which is available on the Scottish Government’s

website. Progress by Falkirk Council against relevant actions within this strategy is
demonstrated below.

2.1.1 Transport — Avoiding Travel — T1

All local authorities should ensure that they have a corporate travel plan (within a carbon
management plan or similar) which is consistent with any local air quality action plan.

Falkirk Council has a local transport strategy published in 2014 entitled Falkirk Council

Local Transport Strategy. This strategy sets out the Council’s overall transport vision. This

includes objectives directly related to providing sustainable transport options such as
encouraging more travel by foot, bicycle, rail, and ensuring new transport infrastructure is
delivered to support future sustainable travel choices. The Council also has a Road Safety
Plan which is associated with the above strategy, it can be accessed here: Road Safety

Plan.

Falkirk Council has an active travel scheme which promotes alternative transport methods

to car. Projects completed with local communities in 2020 include:

- Take the Right Route: utilising online marketing campaigns, extensive local bus /

newspaper / business advertising and social media presence incorporating market

research feedback.

- Green Travel Map: The map covers the main built up areas and highlights many
routes which are suitable for both walkers and cyclists. They include cycle paths,

shared use paths and canal towpaths, amongst others.

- Town Centre First: Bus Promaotion Initiative: Partnership between Falkirk Council,
Falkirk Delivers (Town Centre Management team) and First Bus. The aim of the
project is to encourage bus travel and for the community to think 'shop local first'.

Both bus use and local shopping has rapidly declined nationwide over the last
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decade. The Coronavirus (COVID-19) pandemicRé’! has accelerated this decline.
The ‘Town Centre First’ project aims to assist in overcoming this decline and

encourage support for both bus use and localised shopping habits.

- School engagement: Promote the National bi-annual Walk to School campaign
(May and October) to all primary schools in the Falkirk Council area. Falkirk Council
have been promoting the ‘Walk to School Campaign’ since 2004. In 2020, Falkirk
Council achieved 100% school engagement. We will continue to sustain this high
level of engagement with working towards the primary outcome of more people
choosing to walk or cycle for short, local journeys.

- Walk to School campaigns delivered to fifty primary schools in the Falkirk Council
area in 2020.

- Falkirk Active Travel Hub (Forth Environment Link) is in Falkirk town centre (203

High Street, Falkirk, FK1 1DU) and is open to the public to increase awareness of

active travel throughout the region.

2.1.2 Climate Change — Effective co-ordination of climate change and air quality

policies to deliver co-benefits — CC2

Scottish Government expects any Scottish local authority which has or is currently
developing a Sustainable Energy Action Plan to ensure that air quality considerations are
covered. Falkirk Council has a dedicated Climate Change and Sustainability team and
associated webpage which outlines what the Council has completed and what they are
committed to achieving. The webpage also provides links to:

- Sustainable Procurement including a Procurement Strategy 2020 - 2023.

- Sustainable Transport including the Falkirk Area Green Travel Map.

- Sustainable Falkirk including the Sustainable Falkirk Map.

The webpage also provides a link to the Council’'s Carbon Management Plan 2015 - 2021.

Progress and Impacts of Measures to address Air Quality in
Falkirk Council

Falkirk Council has taken forward several measures during the current reporting year of
2020 in pursuit of improving local air quality. Details of all measures completed, in
progress or planned are set out in Table 2.2. More details on these measures can be

found in the AQAP relating to each AQMA. Key completed measures are:
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Measure 4: Monitoring network requirements reviewed and upgraded where
necessary such as upgrading three R&P TEOM PMzio particulate analysers to
combined (PM1o+25) Palas Fidas 200 analysers at the following sites: Falkirk Hope

Street, Main Street, Bainsford and Grangemouth Zetland Park.

Measure 5: New Environmental Health fully electric van (Renault Kangoo ZE33)

now in use for all air quality site work within the Falkirk Council area.

Measure 16: Continuation and increased members of the ECOStars Fleet

Recognition scheme.

Falkirk Council expects the following measures to be completed over the course of the

next reporting year:

LAQM Annual Progress Report 2021

Review of Falkirk Town Centre (PM10) AQMA with potential revocation (reduction of
Falkirk Council AQMAs from three to two).

Dedicated and tailored air quality data collection system with secure webpage log-in

for data security and back-up which can be used on multiple devices.

Replacement of older (NOx and SO2) analysers with new models (providing
increased accuracy, availability of spares, less breakdowns and expensive

maintenance visits etc.).

Continuation of ECOStars Fleet Recognition Scheme with new members added
(Increased fleet efficiency measures / knowledge) — Scottish Government AQAP

funding dependant.



Table 2.2 — Progress on Measures to Improve Air Quality

Falkirk Council

Meas. Measure Category Focus Lead Planning | Impleme- Key Target Progress to Estimated Comments
No. Authority Phase ntation Performance Pollution Date Completion
Phase Indicator Reduction in Date
the AQMA
1 Improving SOz | Public Supplying SOz | Falkirk 2013 2013 AQ Objectives Anticipated Data sent after Completed,
data access Information monitoring Council met during reduction in SOz | Grangemouth and monthly
data to SEPA, 2016-2020. concentration/ SOz reports
Petroineos, breaches of exceedances- ongoing.
INEOS and NAQS monthly
other objectives. summary
interested reports sent with
organisations. ongoing totals.
2 Grangemouth | Policy Bringing Falkirk 2013 2013 AQ Objectives Reduction in Completed. Completed.
Working Guidance together: Council met in during SO2 due to
Group and Petroineos, 2016-2020. cooperative TGU fully
Developmen | INEOS, S. working and commissioned in
t Control Gov, SEPA agreement of August 2013,
and Falkirk priorities. meeting held in
Council. November 2013.
Further meeting
only if breach of
objective occurs.
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3 Text Alert Public Real-time Falkirk 2013 2013 Text alerts Anticipated Completed and Completed Rather than
System Information notification of Council received by reduction in SOz | on-going. in 2013/ a text alert
exceedances Falkirk Council, NAQS objective Upgraded in | system
by SMS and SEPA, exceedances 2018 linked to
Email. Petroineos and due to real time individual
INEOS when an | alerts of analysers
NAQS objective | exceedances this system
exceedance supplied to has been
occurs within the | SEPA, upgraded in
Grangemouth Petroineos and 2018 to
AQMA. INEOS so action incorporate
to rectify any the Council’s
plant emission / data
process issues collection
can be system and
addressed. can be used
for any
measured
pollutant.
4 Review Public Grangemouth Falkirk Falkirk 2014 and All Affiliation with Completed. Completed.
Monitoring Information Moray SOz2 in Council Park St 2015 Grangemouth the SAQN
Network Scottish Air ceased automatic increases data | N addition, the
Quality operation monitoring sites | capture allowing | Bo'ness, Falkirk
Network in April are affiliated better Graham’s Rd,
(SAQN). 2014. with the SAQN. | comparison to and Main St,
the NAQS Bainsford
objectives. stations were
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affiliated to the

Monitoring Zetland
conducted in Park SAQN in 2016.
Grangemouth commen
Zetland Park. ced
operation
April
2015.

5 Electric Promoting Cars / Fleet Falkirk 2012 2012 and Charging points | Anticipated In 2020, the EV | Completed The air
Vehicles and Low Council on-going at Falkirk reduction in NOx | charging point and on-going | quality team
Plug-ins Emission Council depots and PM bays increased within the

Transport emissions due to 39. These are Env. Health
to increased use | located at Department
of electric depots and at Falkirk
vehicles. public places Council have

across the received a

Falkirk Council new fully

area. There are electric

63 being (Renault

planned in Kangoo

coming year. ZE33) van in

Falkirk Council June 2019 —

increased its further

electric vehicle details

fleet to 42 provided in

available for use Section

by Council staff. ‘Actions to
Improve Air
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Quality’,
page v
Eco-advanced | Promoting All types of Falkirk 2014 2015 Offered to Anticipated Offered to Completed
Driver Training | Low vehicle, fuel Council Council services | reduction in NOx | Council services | and on-going
Emission use and by fleet and PM by fleet. training
Transport emissions emissions due offered.
to promotion of
efficient driving
practices.
Review of Vehicle Fleet | Buses Falkirk 2017 2021 n/a Anticipated Meetings to be 2021
School Bus Efficiency Council reduction in NOx | arranged in
Contracts with and PM 2021/22 with
View to emissions from Public Transport
Raising EURO buses operating | Co-ordinator
Engine within the Falkirk | and
Council area. Procurement
Standards Services to
discuss the
feasibility of
raising the
EURO
standards for
local and school
bus contracts
from 2021
onwards.
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8 Improvements | Transport Congestion Falkirk 2013 2014 n/a Anticipated Completed. Completed.
of Traffic Planning and Council reduction in NOx
Lights at Infrastructur and PM
Bankside e emissions due
to traffic queue
reduction at
Bankside traffic
lights.
9 Feasibility Transport Congestion Falkirk Depende | Dependent | n/a. Anticipated Dependent on Dependent
Study of Planning and Council nt on on reduction in NOx | developer on developer
Haggs Infrastructur develope | developer and PM contributions contributions
Infrastructure e r contributio emissions. and planning and planning
Changes contributi | ns and applications. applications.
ons and planning Future
planning application action.
applicatio | s.
ns.
10 Feasibility Transport Congestion Falkirk n/a n/a n/a Anticipated This measure Completed
study of West Planning and Council reduction in NOx | was linked to a
Bridge St and Infrastructur and PM planning
Town Centre e emissions. application to
Traffic build new
Management council offices at
Changes Falkirk Town
(speed limits, Centre
TROs etc.) Municipal
Buildings.
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However, this
project is still
being decided
upon. However,
traffic signals
along West
Bridge St have
been altered to

improve traffic

flows.
11 Take the Right | Promote Car travel Falkirk 2009 2013 and Scheme in place | Anticipated In 2020 Take Completed
Route / Walk Travel Council ongoing and publicly reduction in NOx | the Right Route | and on-
to School & Alternatives advertised on and PM continually going.
School Travel Falkirk Council emissions due promoted across
Plan Pack website. to an increase in | the Falkirk
green travel Council area
such as walking | with on street
and cycling. interviews,
online
campaigns, bus
and newspaper
advertising and
leaflets
distributed.
12 Bike Hire Promote Mode transfer | Falkirk 2016 2018 Unknown Anticipated Forth Bike (in Completed.
Scheme Travel Council reduction in NOx | conjunction with | Forth Bike
Alternatives and PM Forth scheme
emissions due Environment established
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to an increase in
green travel

alternatives.

Link) operates
an electric bike
hire scheme
within the Falkirk
and Stirling area
The Forth Bike
system currently
includes over
one hundred
electric pedal
assist (Pedelec)
bikes spread
between their
four local
stations: the
Falkirk Wheel,
the Helix, Forth
Valley Royal
Hospital, and
University of

Stirling.

and running
in 2020.
Expansion of
the scheme
expected in

future years.

13

Soft Measures
e.g. travel
planning
(larger
employers,
schools),
journey

sharing,

Promote
Travel

Alternatives

Variety

Falkirk

Council

2006

2014

Development of

Travel Plans

Anticipated
reduction in NOx
and PM
emissions due
to promotion of
travel

alternatives.

Increased fuel
efficient and
electric pool car
vehicles for staff
use as part of
Council’s travel

plan

On-going
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changes to
mileage, home
and mobile

working.

Operational car
sharing
database for
Falkirk Council

area.

14 Consideration | Policy Development Falkirk 2015 2015 Air quality policy | Air Quality Air quality policy | Completed
of Air Quality Guidance Council statement in Assessment statement in
in Local and local required for plan.
Development Developmen development developments
Plan t Control plan within AQMAs.
15 Appropriate Air | Public Improving data | Falkirk 2005 2005 Good data Good data Monitoring Completed
Quality Information capture. Council capture (90%) in | capture will maintained in and on-going
Monitoring in AQMAs allow strict AQMAs.
AQMAs. comparison of Equipment
PMaio, PM2ss, upgrades
SO2, NOx completed
concentrations during 2020.
against the
NAQS
objectives.
16 Promotion of Vehicle Fleet | Commercial Falkirk 2013 2013 and The latest Anticipated During 2020, On-going
ECO Stars Efficiency vehicles, taxis | Council on-going Falkirk Eco reduction in NOx | reference to

and private

hire cars.

Stars report
shows that

recruitment in

and PM
emissions due

to promotion of

EcoStars is now
included in the

tender
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Falkirk has 227

members.

efficient driving

practices.

specification for
Falkirk Council
Adult and
Children’s
Service
passenger
transport.
Member
meetings were
held regularly
during 2020.

17

Review of
Park and Ride
Facilities

Transport
Planning and
Infrastructur

e

Cars

Falkirk
Council

2017

2018

Ongoing.

Anticipated
reduction in NOx
and PM

emissions.

There is
currently no
progress in
taking forward
any new bus
park and ride
facilities.
However,
additional
parking has
been created at
Falkirk High and
Larbert train
stations to help
improve park
and ride
facilities.

Completed
and on-going
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18 Taxi Licensing | Vehicle Fleet | Taxis Falkirk 2013 2015 Increase in taxi Anticipated Changes to On-going
Efficiency Council services signed reduction in NOx | licensing in May
up to Eco Stars and PM 2013 and Eco
Scheme. emissions due Stars extended
to promotion of to taxis and
efficient driving private hire cars.
and vehicles.

19 Vehicle Promoting Cars Falkirk and | 2012 2012 and Maintain Anticipated The ESVEP On-going
Emissions Low other on-going membership of reduction in NOx | continues to subject to
Partnership Emission neighbouri the partnership. | and PM assist in annual
(testing and Transport ng emissions promoting anti funding
idling) - authorities. through anti- idling in the allocation.
enforcement idling Falkirk Council
and fines enforcement. area.
rather than Improvements of
raising the associated
awareness. ‘Switch Off and

Breathe’ website
have taken
place.

20 Introduce Transport Buses Falkirk 2017 On-going Unknown Anticipated The Council has | 2030
Quality Bus Planning and Council depending reduction in NOx | secured areas of
Corridors Infrastructur on funding and PM land along the

e to emissions A803 Glasgow
complete through Road corridor in
the improved public | Camelon. In
scheme. transport. addition to this
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the Council has
updated the
traffic signals on
the B902
Grahams Road
corridor

to “intelligent”
traffic signals
which better
manage the
flows of traffic
increasing green
time along the
main corridor,
the knock on
effect of this
improves bus
journey times
into the town

centre.
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3  Air Quality Monitoring Data and Comparison with

Air Quality Objectives

Summary of Monitoring Undertaken
3.1.1 Automatic Monitoring Sites

This section sets out what monitoring has taken place and how local concentrations of the
main air pollutants compare with the NAQS objectives.

Falkirk Council undertook automatic (continuous) monitoring at ten sites during 2020.
Table A.1 in Appendix A shows the details of the sites. National monitoring results are

available at http://www.scottishairquality.scot/.

Maps showing the location of the monitoring sites are provided in Appendix A, Figure 25
A) to F). Further details on how the monitors are calibrated and how the data has been
adjusted are included in Appendix C ‘Supporting Technical Information / Air Quality
Monitoring Data QA/QC’.

3.1.2 Non-Automatic Monitoring Sites

Falkirk Council undertook non-automatic (passive) monitoring of NO2 at sixty-one sites

during 2020. Table A.2 in Appendix A shows the details of the sites.

Falkirk Council also undertook non-automatic (passive) monitoring of 1, 3 butadiene at
three sites during 2020. Table A.9 in Appendix A shows the details of the 1, 3 butadiene

sites.

In addition, Falkirk Council also undertook non-automatic (passive) monitoring of benzene
at sixteen sites during 2020. Table A.10 in Appendix A shows the details of the benzene

sites.

Maps showing the location of the monitoring sites are provided in Appendix A, Figure 26
A) to C). Further details on Quality Assurance/Quality Control (QA/QC) and bias
adjustment for the diffusion tubes are included in Appendix C ‘Supporting Technical
Information / Air Quality Monitoring Data QA/QC’.

LAQM Annual Progress Report 2021
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Individual Pollutants

The air quality monitoring results presented in this section are, where relevant, adjusted
for annualisation and bias. Further details on adjustments are provided in Appendix C
‘Supporting Technical Information / Air Quality Monitoring Data QA/QC’.

3.1.3 Nitrogen Dioxide (NOz2)

Table A.3 in Appendix A compares the ratified and adjusted monitored NO2 (annual mean)
concentrations for the past five years with the NAQS objective limit of 40 ug/m?.

For diffusion tubes, the full 2020 dataset of monthly mean values is provided in Appendix
B ‘Full Monthly Diffusion Tube Results for 2020’.

Table A.4 in Appendix A compares the ratified continuous monitored NO2 hourly mean
concentrations for the past five years with the air quality objective of 200ug/m?, not to be

exceeded more than 18 times per year.

NO2 Automatic Analyser Results

The 2020 monitoring results (as displayed in Appendix A Tables A.3 and A.4) show that all
seven automatic NO2 analysers in the Falkirk Council’s air monitoring network met both
NO2 NAQS objectives (1hr and annual mean). The highest NO2 annual mean result in
2020 was recorded at the Falkirk West Bridge Street site (27ug/m?3) - this result has
decreased (11 pg/m?3) from 2019’s result (38ug/m?). The lowest result was recorded at the
Grangemouth AURN (11pg/m?3) site. The Grangemouth AURN NO:2 annual mean result
has decreased from 15ug/m?in 2019. Overall, all fixed automatic site’s NO2
concentrations have decreased significantly from 2019’s results however, this is most
likley to be attributed to the Coronavirus (COVID-19) travel restrictionsRe™ which
commenced in late March 2020 and continued into 2021. This resulted in less daily vehicle
trips due to the ‘Stay at Home’ Scottish Government advice. The last exceedance in
relation to NO2 annual mean concentrations was recorded in 2014 at the Falkirk West
Bridge Street site (41ug/m?3).

Over a five year period (from 2016 to 2020), all seven monitoring sites have recorded
annual mean NO:2 concentration reductions. There have been minor fluctuations in results

during this period but all remain within the NO2 NAQS (1hr and annual mean) objecvtives.

Long term NO2 trend graphs are shown in Appendix A, Figures 1 to 7. There is an overall

downward trend in NO2 (annual mean) concentrations at the following monitoring sites: A4
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Haggs (Figure 1), A5 Falkirk Hope Street (Figure 2), A10 Grangemouth Municipal
Chambers (Figure 6) and A15 Main Street Bainsford (Figure 7). A8 Grangemouth AURN
(Figure 4) trend has largely remained at the same concentration. The A7 Falkirk West
Bridge Street (Figure 3) site shows flucuations upwards and downwards over this time

period.

Likely contributing factors to the reduction in NO2 concentrations at the above sites include
the Coronavirus (COVID-19) pandemicRé’1in March 2020 to 2021 (resulting in less road
traffic), traffic-light timing amendments (on Falkirk West Bridge Street) to minimise
congestion and prevent excessive idling (within the Falkirk town centre area), road
upgrades (M80 at Haggs) and speed limit enforcement measures (30mph on the A803).
Increased ownership of hybrid and electric vehicles may also have contributed to the

overall NO2 reduction.

Annual NO2 Diffusion Tube Results

The 2020 annual NO:2 diffusion tube monitoring results (as displayed in Appendix A Table
A.3) shows that no (non-automatic) NO2 tubes exceeded the NAQS (annual mean)
objective limit of 40ug/m3. All sixty-one tubes in Falkirk Council’s network met the NO2

NAQS (annual mean) objective.

One diffusion tube was close to the 40ug/m?2 annual limit with the highest concentration
recorded at the NA27 Falkirk West Bridge Street (35ug/m?) site. This tube is located within

the Falkirk Town Centre AQMA at a roadside location.

Diffusion tube NA27 is co-located with the Falkirk West Bridge Street fixed automatic
monitoring station. This site contains a NO:2 reference method (Chemiluminescence)
analyser (API Teledyne T200) which has recorded an annual NO2 concentration of
27ug/m2 during 2020. The reference analyser result is significantly lower than the diffusion
tube for 2020.

Historically, diffusion tube NA27 Falkirk West Bridge Street records a higher concentration
than the automatic analyser despite the close proximity to one another. The most likely
reason for a higher concentration at this location is that the automatic site is located at a
further distance from the road than the NA27 tube location and is therefore less exposed
to traffic emissions. The NA27 Falkirk West Bridge Street diffusion tube concentrations
regularly exceeds the NAQS objective for NOz2 - this is the second occasion over a five

year period that the result has complied with the NAQS objective for NO..
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The lowest NO2 annual mean diffusion tube concentrations in 2020 were recorded at the
following locations: NA105 West of Shieldhill (Rural, 6ug/m3) and NA64 New Hallglen
Road, Falkirk (Urban Background 11ug/m3).

In addition, the diffusion tubes are affected by several sources of interference which can
cause substantial under or overestimation (often referred to as “bias”) compared to the
automatic NO2 (chemiluminescence) reference analyser (as defined within the EU as the
reference method)Re'2. Due to this, NO2 concentrations recorded using diffusion tubes are
typically of lower accuracy than that recorded by the reference method using automatic
(chemiluminescence) NO2 analysers.

3.1.4 Particulate Matter (PM1o)

Table A.5 in Appendix A compares the ratified and adjusted monitored PM1o annual mean
concentrations for the past five years with the PM1o NAQS (annual mean) objective of
18ug/m3,

Table A.6 in Appendix A compares the ratified continuous monitored PM1o daily mean
concentrations for the past five years with the PM1o NAQS (24-hr mean) objective of

50ug/m3, not to be exceeded more than seven times per year.

Falkirk Council measured PM1o concentrations at seven locations during 2020. The

relevant Scottish NAQS objectives for PM1o were met at all seven locations.

The sites with the highest recorded annual mean PMio concentrations in 2020 (but within
the Scottish NAQS PM1o objective) were: A4 Falkirk Haggs (10pg/m?) and A15 Main
Street, Bainsford (11pg/m3). Overall annual data capture was good for two of these sites
(A5 Falkirk Hope Street: 87% and A8 Grangemouth AURN: 97%) . The Falkirk West
Bridge Street site recorded low PM1o annual data capture of 38%, this was due to a
significant communications fault between the Palas Fidas 200 analyser and the onsite
datalogger with the Fidas being removed from site for a prolonged period for workshop
investigation in May 2020. Lower than average annual data capture was recorded for
Falkirk Haggs (56%), Grangemouth Municipal Chambers (63%) and Main Street,
Bainsford (80%), this was due to the transition from removing R&P TEOM PMio analysers
to installing the upgraded Palas Fidas 200 analysers in late 2020. Low annual data
capture was also recorded at Banknock 3 (63%) - this was due to an overdue service/data
clearing issue with the Turnkey Osiris analyser as Falkirk Council were unable to enter

residential premises due to Coronavirus (COVID-19) restrictionsRef1,
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The two sites with the lowest PMio (annual mean) concentrations were: A14 Banknock 3
(7.8ug/m?3) and A7 Falkirk West Bridge Street (8.4ug/m?3). Data capture rates were poor for
both sites at 63% and 38% respectively.

Over a five year period (from 2016 to 2020), five sites have recorded PMio (annual mean)
concentration reductions, these were: A4 Falkirk Haggs, A5 Falkirk Hope Street, A7 Falkirk
West Bridge Street, A8 Grangemouth AURN and A10 Grangemouth Municipal Chambers.
Two sites have recorded concentration increases, these were: A14 Banknock 3 and A15

Main Street, Bainsford.

In 2020, the A14 Banknock 3 monitoring site recorded the greatest number of daily
exceedances (one) which remains the same exceedance count from 2019’s result. This
result is within the NAQS PMuo 24-hr objective (50ug/m? not to be exceeded more than
seven times per year). The full results are shown in Appendix A, Table A.6.

Over a five year period (from 2016 to 2020), one site (A14 Banknock 3) has recorded a
PMaio (24-hr mean) concentration reduction. The remaining six sites have remained at the
same number of PMio 24-hour mean exceedances (zero): A4 Falkirk Haggs, A5 Falkirk
Hope Street, A7 Falkirk West Bridge Street, A8 Grangemouth AURN, A10 Grangemouth
Municipal Chambers and A15 Main Street, Bainsford.

3.1.5 Particulate Matter (PM:.5)

Table A.7 in Appendix A compares the ratified and adjusted monitored PMz.s (annual
mean) concentrations for the past five years with the PM2.5 NAQS (annual mean) objective
limit of 10pug/m3.

PMzsis measured at five locations within the Falkirk Council area, these are: A4 Haggs,
A7 Falkirk West Bridge Street, A8 Grangemouth AURN, A10 Grangemouth Municipal
Chambers and A14 Banknock 3. Two sites: A5 Falkirk Hope Street and A15 Main Street,
Bainsford have PM1o-only monitoring data available for 2020 so a locally derived
correction ratio was used to calculate PM2 s results for these sites — further information on
estimating PMz.5 from PM1o measurements can be shown in Appendix C, ‘Supporting
Technical Information / Air Quality Monitoring Data QA/QC’, ‘QA/QC of Automatic

Monitoring’,

During 2020 there were no exceedances of the PM2s Scottish NAQS (annual mean)

objective limit (10pug/m?3) at any of the monitoring sites.
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The sites with the highest recorded PM2zs (annual mean) concentrations in 2020 (within the
Scottish NAQS PM1o annual mean objective) were: A15 Main Street, Bainsford (6.2ug/m3),
A8 Grangemouth AURN (6ug/m?3) and A4 Haggs (6ug/m3). Annual data capture was
reasonable for A15 Main Street, Bainsford (80%), good for A8 Grangemouth AURN (94%)
but very poor for A4 Haggs (29%).

The two sites with the lowest PMzs (annual mean) concentrations were: A14 Banknock 3
(3.6pg/m3) and A7 Falkirk West Bridge Street (4.4ug/m3) / A10 Grangemouth Municipal
Chambers (4.4ug/m?3). Data capture rates were poor for all sites at 63% and 38% / 63%

respectively.

Over a five year period (from 2016 to 2020) one site (A7 Falkirk West Bridge Street) has
recorded a PM2s (annual mean) concentration reduction. One monitoring site (Banknock
3) has recorded a slight concentration increase. Five sites: A4 Haggs, A5 Falkirk Hope
Street, A8 Grangemouth AURN, A10 Grangemouth Municipal Chambers and A15 Main

Steet, Bainsford have remained at the same concentrations over this period.

The PMzs concentrations at the Grangemouth AURN site have, in general, remained at
the same level of 6ug/m3. 2019 saw a marginal concentration increase to 8ug/m?2 however,
this concentration remains reasonably low and within the Scottish PM2.s5 NAQS (annual
mean) objective. This reduction may be may be attributed to the commissioning of the Tail
Gas Treatment (TGT) unit at the INEOS Grangemouth complex in 2013. Since the
commissioning of the TGT unit, SO2 concentrations have reduced within the Grangemouth
AQMA. As sulphate species are known to contribute towards the formation of secondary

PMz.s, a reduction in SO2 could also impact local PM2.s5 concentrations.

Long-term trend analysis has been completed on two sites for PMzs (data availability
dependant) and can be shown in Appendix A, Figures 15 and 16. In general terms, there
has been a long-term reduction in PM2.s concentrations at the A7 Falkirk West Bridge
Street and A8 Grangemouth AURN site and since 2016.

To appraise compliance with the PM25 NAQS (annual mean) objective at locations that
currently do not monitor PMz.s5 concentrations, Falkirk Council has previously applied
locally derived correction factors of 0.5 (non-urban roadside), 0.57 (urban roadside) and
0.67 (urban background / industrial) following LAQM TG(16)Ref2 guidance. This
methodology provides an estimation of PM2s results derived from PMio data where only
one of the two metrics were available. For urban roadside sites the correction factor was
derived using PM data from the A7 Falkirk West Bridge Street site, for the background /

industrial sites the factor was derived using PM data from the A8 Grangemouth AURN site
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and for non-urban roadside sites the correction factor was derived using PM data from the
A13 Banknock 2 site. For further details of these factors see Appendix C, ‘Table C.1".

During 2020, the PM2z s concentration estimations indicate that the two sites (A5 Falkirk
Hope Street and A15 Main Street, Bainsford) where the correction factor was applied
complied with the PM2s NAQS (annual mean) objective. See Appendix A ‘Table A.12’ for a
full comparison of estimated PMz.s annual mean concentrations against the PM2s NAQS

(annual mean) objective.

3.1.6 Sulphur Dioxide (SOz2)

Table A.8 in Appendix A compares the ratified continuous monitored SO2 concentrations
for year 2020 with the NAQS (15-min, 1-hr and 24-hr) objectives for SO..

In 2020, Falkirk Council monitored SO at six locations. Four of the sites are located within
the Grangemouth (15-minute NAQS objective) AQMA and two of the sites are located
outwith this AQMA.

There were no exceedances of the SO2 objectives (15-minute, hourly or daily) recorded at

any of the Falkirk Council monitoring locations during 2020.

The site recording the only exceedance of the 15-minute NAQS objective during 2020 was
Grangemouth AURN (six). No other SO2 exceedances were recorded at any of the other
sites during 2020.

This is the seventh consecutive year that no breaches of the SO2 NAQS objectives (15-
minute, hourly or daily) have been recorded at any site in the Grangemouth AQMA. It is
important to stress that although there were exceedances of the 15-minute and 1-hour

NAQS objectives, the number of exceedances were below the maximum permitted.

Polar roses displaying average SO2 concentrations for the Grangemouth sites are shown
in Appendix A ‘Figure 24, A) to F)’.

The Grangemouth Emission Study has now been completed by Sweco consultants and
can be shown in Appendix C, ‘Supporting Technical Information / Air Quality Monitoring
Data QA/QC’, ‘Additional Air Quality Works Undertaken by Falkirk Council During 2020’.
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3.1.7 Carbon Monoxide, Lead, and 1,3-Butadiene
Carbon Monoxide

No monitoring undertaken.

Lead

No monitoring undertaken.

1, 3-Butadiene

In 2020, Falkirk Council monitored 1, 3-butadiene at three locations using passive diffusion
tubes. All the results were within the NAQS objective and are shown in Appendix A, ‘Table

A.9’. No changes have occurred since the submission of the previous APR.
Benzene

In 2020, Falkirk Council monitored benzene at sixteen locations using passive diffusion
tubes. In addition, at the A8 Grangemouth AURN site, a pumped diffusion tube operates as
part of the AURN network. The results from the passive diffusion tubes are shown in
Appendix A Table A.10 with the pumped diffusion tube results shown in Appendix A Table
A.l1.

All the benzene concentrations recorded by the passive diffusion tubes were within the
NAQS objectives. None of the sixteen benzene diffusion tubes achieved 100% data capture
due to the ‘Stay at Home’ Scottish Government Coronavirus (COVID-19) adviceRé" 1 which
affected the April 2020 diffusion tube collection only. Twelve tubes achieved 91% annual
data capture (NA3, NA21, NA27, NA37, NA42, NA55, NA77, NA80O, NA81, NA94, NA116
and NA117) and four tubes achieving 83% (NA38, NA41, NA44 and NA105).

In 2020, the pumped diffusion tube at the A8 Grangemouth AURN site recorded an annual
average concentration of 0.53ug/m?3. The concentration recorded continues to be within the
relevant annual mean NAQS objective (of 3.25ug/m?3) and is a slight decrease (of 0.25ug/m?3)
compared to 2019’s result (0.78ug/m?3).
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4 New Local Developments

Road Traffic Sources
4.1.1 Narrow Congested Streets

There have been no significant changes from last year's APR. There are no new locations
that are likely to be considered as congested residential streets that have not been

assessed in previous APRs or are not already in AQMAS.

4.1.2 Busy Streets

Falkirk Council has not identified any streets where pedestrians may spend one hour or

more in close proximity to road traffic.

For information: the Falkirk Council automatic air monitoring network recorded no
exceedances of the NO2 NAQS (1hr mean) and the NO2 non-automatic diffusion tube
NAQS objectives in 2020.

4.1.3 Roads with a High Flow or Buses and / or HGVs

Since the closure of the Falkirk town centre bus station in August 2018, additional buses
are using Upper Newmarket Street. As this road has witnessed an increase in bus traffic,
Falkirk Council have kept the additional NO:2 (diffusion tube) monitoring location on Glebe

Street active.

The number of buses would be less than 2019 and there was a reduced timetable and
service provision due the Coronavirus (COVID-19)Rel Scottish Government travel

restrictions and drop in overall passenger numbers.

HGVs may have been reduced as the restrictions impacted on non-essential retail and
non-essential activities that would be dependent on delivery vehicles.

4.1.4 Junctions

There were no new road junctions constructed during 2020 within the Falkirk Council area.

There were however, two junction improvements completed in 2020, these were:
- Barnego Road / Stirling Street, Dunipace

- Quarry Brae North / Main Street, Brightons
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4.1.5 New Roads Constructed or Proposed

Falkirk Council received an air quality impact assessment (AQIA) report in November 2020
for a proposed upgrade to a section of main roads and associated junctions. These
upgrades are proposed to take place between Earlsgate and the Forth Valley College on
the A904 and alongside the Helix and Falkirk Football Club along the A9 road. Further
details of this proposed development and the AQIA can be found in Section 5 ‘Planning

Applications’.
4.1.6 Roads with Significantly Changed Traffic Flows

All roads in Falkirk will have experienced significant changes in traffic flows as a result of
Coronavirus (COVID-19) Ref1 and the travel restrictions introduced by the Scottish

Government with less traffic movements than previous years.

In addition, Falkirk Council carried out less traffic-related data collection during 2020 as a
result of the Coronavirus (COVID-19) restrictionsRe'* and the Scottish Government advice

on the need to travel.

4.1.7 Bus or Coach Stations

The Falkirk town centre bus station was located adjacent to Meadow Street as indicated
using this weblink, the station closed in August 2018 after many years of operation. Bus
routes have subsequently been diverted via the Upper Newmarket Street hub since the
closure of the main town centre bus station. There are no new bus or coach stations

constructed or planned for the foreseeable future within the Falkirk Council area.

Other Transport Sources
4.2.1 Airports

The nearest major airport to the Falkirk Council area is Edinburgh. Airport passenger
movements were 1,301,197 in 2020R¢3 - this is a decrease of 1721 from 2019 (1,302,918)
This airport does not need considering further as it is greater than 1km from the Falkirk

Council boundary.

Falkirk Council is not aware of any significant changes to Cumbernauld airport. This is a
small airport situated near to the Falkirk Council boundary.

No other new airports are constructed or planned for the foreseeable future.
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4.2.2 Stationary trains
Falkirk Council has not identified any new locations where locomotives or trains are
stationary for more than 15-minutes that would not have been assessed in previous APRs.
4.2.3 Railways (diesel and steam trains)
Falkirk Council confirms that there are no new locations with a large number of
movements of diesel trains, and potential long-term relevant exposure within 30m.
4.2.4 Ports for Shipping

Falkirk Council confirms that there are no ports or shipping that requires further
consideration. The Grangemouth Port is the nearest major port within Falkirk Council area

and this has been operating for many years.
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Industrial Sources
Industrial Installations — New / Proposed Installations

Proposed Pharmaceuticals Manufacturing Facility Expansion — Piramal,

Grangemouth

During September 2020, Falkirk Council received a pre-scoping opinion for a proposed

development to expand the Piramal pharmaceutical site to include a multi-suite facility

(approximately 4.7 acres) of brownfield site on their existing site in Roseland Hall,

Grangemouth.

The proposed development contained details to expand manufacturing capability to

include a new dedicated facility.

The development proposals comprise the following:

Construction of a new facility containing four bulk manufacturing suites, with
associated buffer preparation, storage, and support utilities.

In addition, the new facility will include laboratory support, warehousing, offices and
associated support infrastructure.

Vehicular access to be gained from the existing road at Roseland Hall with two
access points - one for staff and one for service vehicles.

Limited landscaping around access and carparking routes with appropriate surface
water drainage and discharge.

The site will be secured with a 2m (min) perimeter fence

An Environmental Impact Assessment (EIA) for the development was produced by

Ironside Farrar (report ref: 50447/September 2020) which considered the air quality

impacts of the proposed development. Specifically, within section 2.6, considered:

The impacts of the construction of the proposed development on dust soiling and
concentrations of PMaio during the construction period.

The impacts of emissions from road traffic generated by the development on
concentrations of nitrogen dioxide, PMio and PMz s at sensitive locations along the
local road network.

The impacts of nitrogen oxides emissions from the gas-fired energy plant within the
development on local air quality conditions; and

Whether any additional mitigation measures will be required to address any

significant air quality effects.
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The production process is a closed system, with no direct emissions to air. Therefore,
there no further assessment of odours or other emissions from the process itself is

required.

Construction Dust Assessment

Given the size of the development, it is anticipated that a construction dust assessment
will be required as part of the air quality chapter of the environmental statement. The
assessment methodology will follow that set out in the Institute of Air Quality
Management’s (IAQM) guidance on the ‘Assessment of Dust from Demolition and
Construction’®ef4_ |t will identify the potential for dust to be generated and the sensitivity of
the surrounding area and will combine these to determine the risk of dust impacts without
appropriate mitigation. This information will then be used to determine the appropriate

level of mitigation required to ensure that there are no significant effects.

Road Traffic Emissions Assessment

The development and its traffic generation will initially be screened against the criteria set
out in the Environmental Protection UK (EPUK) and IAQM guidance document on
‘Planning for Air Quality’Re">. Due to the scale of the development, it is likely that the
changes in traffic on roads near to sensitive receptors will fall below the relevant criteria.
However, if necessary, roadside pollutant concentrations, and the impacts of the
development-generated traffic, will be predicted using the ADMS-Roads dispersion model.

The model will be verified against local monitoring data.

The Ironside Farrar EIA (report ref: 50447/September 2020) was reviewed by Falkirk
Council Environmental Health and was deemed satisfactory and in accordance with
current and correct dust management guidance such as the stated IAQM and EPUK. The

AQIA is still to be produced and will be assessed when received by Falkirk Council.
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Commercial and Domestic Sources

4.4.1 Biomass Combustion Plants

Falkirk Council did not receive any applications in 2020 for any proposed biomass

combustion plants.
4.4.2 Biomass Combustion Plants — Combined Sources

Falkirk Council has received no significant number of complaints about particular areas in

relation to or changes to the following:

- Complaints about nuisance dust or odour relating to burning from domestic biomass

appliances.

- Visual signs of chimney smoke being emitted from several properties in close
proximity to each other.

- Significant odours 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.
4.4.3 Domestic Solid Fuel Burning

In 2020, Falkirk Council has received a large volume of complaints in relation to smoke
and odour from domestic biomass sources such as wood burning stoves and open garden
bonfires. These complaints were investigated thoroughly and advice was provided on
smoke control area rules, Department for Environment Food and Rural Affairs (DEFRA)
approval of stoves including using authorised fuels, guidance on efficient stove use and
recommended regular maintenance measures. Relevant and current guidance is now
provided by Falkirk Council Environmental Health within the initial planning phase of new
residential and commercial developments in relation to installing new combustion
appliances such as wood burning stoves. This guidance includes adhering to local smoke
control area rules, DEFRA approval of stoves, using authorised fuels and providing
information on flue height and termination to allow effective smoke dispersal to minimise

local smoke / odour nuisance.

A map of the smoke control areas in the Falkirk Council area is available to view via

Falkirk Council website at: http://www.falkirk.gov.uk/services/environment/environmental-

policy/air-quality/smoke-control-areas.aspx
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4.4.4 Combined Heat and Power (CHP) Plant
Falkirk Council did not receive any applications in 2020 for any CHP plant.
45 New Developments with Fugitive or Uncontrolled Sources

Falkirk Council did not receive any applications in 2020 for any new developments with

fugitive or uncontrolled sources.

Landfill sites are regulated by SEPA licences and no changes with respect to the

pollutants covered in this report have been indicated by SEPA.
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5 Planning Applications

Proposed Flood Prevention Scheme — Grangemouth — Environmental Impact

Assessment — January 2020

Falkirk Council received an Environmental Impact Assessment (EIA) for a proposed large-
scale flood prevention scheme in Grangemouth in January 2020. The Grangemouth Flood
Protection Scheme is the largest flood defence project in Scotland and one of the biggest
in the United Kingdom, protecting communities in areas such as Grangemouth,
Wholeflats, Glensburgh, Langlees, Carron, Carronshore and Stirling Road, Camelon. The
scheme was identified as the highest priority given the potentially huge costs if an extreme
flood event were to occur. Whilst other parts of Scotland have been significantly affected
by flooding over the last five years, Grangemouth has fortunately avoided significant

flooding.

An EIA for the development was produced by Jacobs which considered the air quality and
climate change impacts of the proposed development. Specifically, within section 12

considered:

The potential emission sources of air pollutants and dust associated with the Scheme

considered within this chapter include:

- Dust emissions generated by the earthworks and construction related activities
during the construction phase.

- Construction emissions of pollutants to air from on-road vehicles travelling on the
local road network and off-road machinery.

- Greenhouse gas (GHG) emissions (expressed as carbon dioxide equivalent: CO2e)
from the construction phase (e.g. carbon embodied in the materials used to
construct the Scheme and emissions from construction activities and the transport
of materials and waste to and from the construction areas); and

- GHG emissions resulting from the operation of the Scheme. Although the Scheme
is a passive scheme and there would be no direct carbon emissions from operation,
there would be emissions from activities associated with maintenance, repair,
refurbishment, or replacement of the various elements of the Scheme during its

operational lifetime.
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The EIA has considered the potential impacts to local air quality during the construction
phase including construction dust, emissions from construction related road traffic and
machinery and effects on climate (Greenhouse Gas Emissions). The pollutants assessed
within this EIA were particulate matter (PM1o0 and PMz:s), nitrogen dioxide (NO2) and
carbon dioxide (CO2).

Falkirk Council reviewed the EIA for air quality on 22/01/2020 and made the following

comments:

- It is noted that there is no assessment of the demolition phase of the scheme as it is
anticipated that the proposed engineered measures are to be maintained for over 100

years with future extensions or improvement being developed as required.

- The scope of pollutants assessed is satisfactory, the report focusses on nitrogen dioxide
(NO2) and particulate matter (PM1o+2.5) from vehicle use and larger dust particles released
from the construction phase. Although the Grangemouth AQMA is declared for SO, the

report states this pollutant is not anticipated to be emitted as a result of the construction or

operation of the proposed scheme so is not included in this assessment.

- All stated International and national legislation with associated NAQS objectives are
current and correct. The stated local policy statement which references Falkirk Council
policy ‘RWO07 Air Quality’ is current and correct.

- The construction dust for the various proposed work sections have been assessed using
the IAQM methodology and the emissions from ‘Construction Related Road Traffic’ have
been assessed using Design Manual for Roads and Bridges (DMRB) which is

recommended / acceptable;
- All stated info related to LAQM / AQMAs with regards to baseline conditions are correct.

- It is noted that the dust risk assessed at each section is classed as negligible to medium
risk with proposed mitigation measures in accordance with IAQM guidance set out in
Section 12.6.1. As stated, the Grangemouth Flood Prevention (GFP) scheme represents a
relatively large construction site with mitigation methods already available that have been

successfully applied on other, similar sized schemes.

- Monitoring measures are stated in the EIA ‘“Table 12-12’ with each category covered, it is
stated that the site will have to develop a Dust Management Plan (DMP) and adhere to

and implement mitigation measures as described.
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Overall, a reasonably detailed assessment of air quality for the proposed scheme, it has to
be noted that If any air emission / dust complaints are received during the duration of
planned works, Falkirk Council have an obligation to investigate and ensure the stated

mitigation measures (as included in the DMP) are being adhered to.

Proposed Residential Development — Wilson Avenue, Polmont - Air Quality Impact

Assessment — January 2020

Falkirk Council received an AQIA for a proposed residential development at Wilson
Avenue, Polmont in January 2020. The proposed development is for the erection of
twenty-eight residential dwellings (seven houses and twenty-one flats). The AQIA report
was completed by ITP Energised for Falkirk Council (report ref: 2830).

The AQIA report was requested to identify the potential impact to local air quality as a
result of increased traffic on the local road network due to the proposed development. The
pollutants that were assessed within this air quality assessment were nitrogen dioxide
(NO2) and particulate matter (PM1o and PMz25).

Increased road traffic from the planned residential development has been fully assessed in
Section 3.5.7 ‘Operational Phase: Road Traffic Emissions’ with impacts at nearest human

receptors being stated as “significantly below relevant Air Quality Standards”.

It is unlikely that air quality / dust issues should arise if the mitigation measures outlined in
the AQIA’s Appendix C ‘Construction Dust Risk Assessment’ are fully implemented with
regards to the construction phase of the development. All legislation, policies and
guidance referenced within the report are current, applicable and correct.

The ITP Energised (report ref: 2830) AQIA report for the proposed residential development
at Wilson Avenue, Polmont proposed development was deemed satisfactory by Falkirk

Council.

Proposed Residential Development — Loch View, Stirling Road, Larbert - Air Quality

Impact Assessment — February 2020

Falkirk Council received an AQIA for a proposed residential development at Loch View,
Stirling Road, Larbert in February 2020. The proposed development is for the erection of
sixty residential dwellings. The AQIA report was completed by The Airshed for Avant
Homes (report ref: Project AS 0712).

The AQIA report was requested to identify the potential impact to local air quality as a

result of increased traffic on the local road network due to the proposed development.
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Although traffic generated NO:2 levels are considered within this report, PM1o levels (from

road traffic) have not been reported upon.

Increased road traffic flows from the planned residential development have been displayed
in Table 1 ‘Predicted Baseline and Scheme Flows 2021°. The report states that “The latest
air quality review and assessment report issued by Falkirk Council indicates that “air
pollution is not an issue in Larbert. The results from air quality monitoring in Larbert
summarised in Table 2 below indicate that levels are well below the relevant Air Quality
Objectives for NO2”".

It is unlikely that air quality / dust issues should arise if the mitigation measures outlined in
Appendix 2 ‘Dust Control Measures During Construction’ are fully implemented with
regards to the construction phase of the development. All legislation, policies and

guidance referenced within the report are current, applicable and correct.

The Airshed (report ref: Project AS 0712) AQIA report for the proposed residential
development at Loch View, Stirling Road, Larbert proposed development was deemed

satisfactory by Falkirk Council.

Proposed Residential Development — 35 Main Street, Bonnybridge - Air Quality
Impact Assessment — February 2020

Falkirk Council received an AQIA for a proposed residential development at 35 Main
Street, Bonnybridge in February 2020. The proposed development is seeking to build
twenty-two residential dwellings. The AQIA report was completed by ITP Energised for
Falkirk Council (report ref: 2962).

The AQIA report was requested to identify the potential impact to local air quality as a
result of increased traffic on the local road network due to the proposed development. The
pollutants that were assessed within this air quality assessment were nitrogen dioxide
(NO2) and particulate matter (PM1o and PMz2:s).

Increased road traffic from the planned residential development has been fully assessed in
Section 3.5.2 ‘Operational Phase: Road Traffic Emissions’ with impacts at nearest human

receptors being stated as “significantly below relevant Air Quality Standards”.

It is unlikely that air quality / dust issues should arise if the mitigation measures outlined in
Appendix 3 ‘Construction Dust Risk Assessment’ are fully implemented with regards to the
construction phase of the development. All legislation, policies and guidance referenced

within the report are current, applicable and correct.
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The ITP Energised (report ref: 2962) AQIA report for the proposed residential development
at 35 Main Street, Bonnybridge proposed development was deemed satisfactory by Falkirk

Council.

Proposed Residential Development — Graham Terrace, Airth - Air Quality
Assessment — March 2020

Falkirk Council received an AQIA for a proposed residential development at Graham
Terrace in March 2020. The proposed development is for the erection of one hundred and
eight dwellings, in a variety of house sizes. The air quality assessment report was
completed by ITP Energised for Lochay Homes Ltd (report ref: 3130).

The air quality assessment report was requested to identify the potential impact to local air
guality as a result of increased traffic on the local road network due to the proposed
development. The pollutants that were assessed within this air quality assessment were
nitrogen dioxide (NO2) and particulate matter (PM1o0 and PM2.5).

Increased road traffic from the planned residential development has been fully assessed in
Section 5 ‘Assessment Results’ with impacts at nearest human receptors being fully

assessed. The report states in Section 7 ‘Conclusions’ that:

“No exceedances of the AQSs for NO2, PM1o and PM2.s are predicted at any of the

sensitive human receptors within the study area as a result of the Proposed Development.

The change in NO2, PM1o0 and PM2.s annual mean concentrations between the future
without Proposed Development and future with Proposed Development scenarios shows
that the Proposed Development is predicted to have a negligible impact at all human
receptors within the study area. The predicted short-term mean concentrations for NO2
and PM1o which are relevant for the short-term exposure of members of public, comply

with the relevant AQSs for NO2 and PMio at all human receptors.

There are no exceedances of the AQS for NOx predicted at the nearby sensitive ecological

receptor as a result of the Proposed Development.

In summary, the significance of effect on local air quality of the Proposed Development is

assessed as not significant.

There are also no exceedances of the AQSs for NO2, PM1o and PM2s predicted at any of

the propose residential receptors within the Proposed Development.”

All legislation, policies and guidance referenced within the report are current, applicable

and correct.
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Falkirk Council reviewed the ITP Energised air quality impact assessment (report ref: 3130
v2) for Lochay Homes Limited ‘Graham Terrace, Airth’ proposed development as

satisfactory.

Proposed Residential Development — Kilsyth Road, Banknock - Air Quality
Assessment — March 2020

Falkirk Council received an AQIA for a proposed residential development at Kilsyth Road,
Banknock in March 2020. The proposed development is for the erection of one-hundred
and five residential dwellings (eighty-one houses and twenty-four flats). The AQIA report
was completed by ITP Energised for Falkirk Council (report ref: 2876).

The AQIA report was requested to identify the potential impact to local air quality as a
result of increased traffic on the local road network due to the proposed development. The
pollutants that were assessed within this air quality assessment were nitrogen dioxide
(NO2) and particulate matter (PM1o and PMz.s).

Increased road traffic from the planned residential development has been fully assessed in
Section 3.5.2 ‘Operational Phase: Road Traffic Emissions’ with impacts at nearest human
receptors being stated as “significantly below relevant Air Quality Standards for NO2, PM1o
and PM25".

It is unlikely that air quality / dust issues should arise if the mitigation measures outlined in
Appendix 6 ‘Construction Dust Risk Assessment’ are fully implemented with regards to the
construction phase of the development. All legislation, policies and guidance referenced
within the report are current, applicable and correct.

The ITP Energised (report ref: 2876) AQIA report for the proposed residential development
at Kilsyth Road, Banknock proposed development was deemed satisfactory by Falkirk

Council.

Proposed Residential Development — The Drum, Phase 5, Bo’ness - Air Quality

Assessment — March 2020

Falkirk Council received an AQIA for a proposed residential development at The Drum,
Phase 5, Bo’'ness in March 2020. The proposed development is for the erection of sixty-
four dwellings, in a variety of house sizes. The air quality assessment report was

completed by Ensafe for Ogilvie Homes (report ref: AQ108930).

The air quality assessment report was requested to identify the potential impact to local air

guality as a result of increased traffic on the local road network due to the proposed
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development. The pollutants that were assessed within this air quality assessment were
nitrogen dioxide (NO2z) and particulate matter (PM10 and PMz.s). Additionally, given the
proximity of the development site to the A993 and A904, recognised sources of road
vehicle exhaust emissions, there is potential to expose future site users to elevated

pollutant concentrations.

Increased road traffic from the planned residential development has been fully assessed in
Section 5.2 ‘Operational Phase Assessment’ and Appendix 2 ‘Assessment Inputs’ with
impacts at nearest human receptors being fully assessed. The report states in Section 7

‘Conclusions’ that:

“During the construction phase of the development there is the potential for air quality
impacts as a result of fugitive dust emissions from the site. These were assessed in
accordance with the IAQM methodology. Assuming good practice dust control measures
are implemented, the residual potential air quality impacts from dust generated by

construction, earthworks and track out activities was predicted to be not significant.

Potential impacts during the operational phase of the development may occur due to road
traffic exhaust emissions associated with vehicles travelling to and from the site. An
assessment was therefore undertaken using the EPUK and IAQM screening criteria to
determine the potential for vehicle trips generated by the development to affect local air
guality. This indicated that impacts are likely to be not significant throughout the

operational phase.”

Falkirk Council reviewed the Ensafe air quality impact assessment (AQ108930) for Ogilvie

Homes Ltd ‘The Drum, Phase 5, Bo’'ness’ and made the following comments:

- Please note that Falkirk Council has four AQMASs active rather than five as stated in

section 4.1.

- Please note that the DEFRA Technical Guidance (TG16)R¢'2 has been updated in

Feb 2018 rather than 2016 as stated — so please refer to this guidance in future.

- All other air quality legislation, policies, standards and guidance referenced within

the report are current, applicable and correct.

A second version of the AQIA was produced which addressed the above comments which

was then deemed satisfactory by Falkirk Council.
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Proposed Mixed-Use Development — Gilston Park, Bo’ness — Updated Air Quality

Assessment — October 2020

Falkirk Council received an updated AQIA for a proposed mixed-use development at
Gilston Park, Bo'ness in October 2020. The proposed development is seeking permission
to build up to a capacity of five hundred residential units including housing, businesses,
neighbourhood centre and greenspace at Gilston Park, East of Polmont. The site will
connect to a new roundabout on the A803 to facilitate development of this area. The AQIA

report was completed by ITP Energised for Hansteen Land Ltd (report ref: 3257).

The previous ITP Energised AQIA in relation to this development has been updated to

reflect:
- Change in future receptor locations.

- Change to proposed development generated traffic based on the updated mix of

uses and proposed housing numbers.
- Change to the predicted future year of completion (from 2032 to 2029).

- Update of dispersion models versions including new software capabilities and

availability of built-in vehicle emissions factors (DEFRA, 2019).
- Updated concentration maps for baseline year of 2020.

- Proposed changes in odour / dust emissions from the neighbouring Avondale

landfill site

ITP Energised have used ADMS Roads 5 — latest version of this emission modelling

software which is satisfactory.

The pollutants assessed within the report are nitrogen dioxide (NO2) and fine particulate

matter (PMzio+2.5).

Increased road traffic from the planned development has been fully assessed in section
3.5.2 ‘Operational Phase’ with relevant traffic displayed in Tables 4A-E with impacts at
nearest human receptors being stated in Section 7. ‘Conclusion’ as “negligible”. It is
unlikely that air quality / dust issues should arise if the mitigation measures outlined in
Appendix 5 ‘Construction Dust Risk Assessment’ are fully implemented with regards to the
construction phase of the development. All legislation, policies and guidance referenced

within the report are current, applicable, and correct.
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The ITP Energised (report ref: 3257) air quality assessment for the proposed mixed-use
development at Gilston Park, Polmont proposed development was deemed satisfactory by
Falkirk Council.

Proposed Mixed-Use Development — Gilston Park, Bo’ness — Updated Odour and
Dust Risk Assessment — November 2020

Falkirk Council received an updated Odour and Dust Risk Assessment Report for a
proposed mixed-use development at Gilston Park, Bo’ness in November 2020. The
proposed development is seeking permission to build up to a capacity of five hundred
residential units including housing, businesses, neighbourhood centre and greenspace at
Gilston Park, East of Polmont. The site will connect to a new roundabout on the A803 road
to facilitate development of this area. The updated Odour and Dust Risk Assessment

Report was completed by ITP Energised for Hansteen Land Ltd (report ref: 3257 v2).

The previous ITP Odour and Dust Risk Assessment (2017) in relation to this development

has been updated to reflect:
- The updated draft masterplan as shown in ‘Drawing 1.
- A review of updated operational procedures at Avondale facilities.

- A review of complaints received by SEPA from members of the public from 2018-
2020; and

- A review of SEPA inspection reports of Avondale facilities 2018-2020.

Odour Assessment

ITP Energised have used five years of Met Office derived wind data from Edinburgh
Gogarbank and completed a qualitative odour assessment in accordance with the IAQM
method including reference to FIDOL factors. A review of SEPA odour complaints has
been completed in section 4.2.3 as stated. A review of SEPA inspection reports 2018-
2020 has been completed in section 4.2.4 as stated.

The odour assessment results conclude in section 5.1: “The likely effect of odour emitted
from the Avondale installations upon future on-site receptors at the Proposed
Development has been assessed as ‘negligible to slight’. The significance of the effect of
odour emitted from the Avondale installations upon future on-site receptors at the

L]

Proposed Development has been assessed as ‘not significant’.
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Dust Assessment

ITP Energised have used the IAQM Assessment of Mineral Dust Impacts for Planning (12)
guidance document which is satisfactory. The dust assessment results conclude in section
5.1: “The likely effect of dust emitted from the Avondale installations upon future on-site
receptors at the Proposed Development has been assessed as ‘negligible’. ‘The
significance of the effect of dust emitted from the Avondale installations upon future on-site

”m

receptors at the Proposed Development has been assessed as ‘not significant™.

Please note the stated mitigation measures stated in Section 6 are in relation to building
design stage features to help minimise odour and dust risk at all proposed future receptors
within the proposed development. This area has had historical odour issues associated
with it.

All stated guidance and policy documents appear to be current, applicable and correct.

Falkirk Council reviewed the ITP Energised (report ref: 3257 v2) Odour and Dust Risk
Assessment for the mixed-use development at Gilston Park, Polmont proposed

development which appears to be satisfactory.

Proposed Road Improvement Development — A9 A904 — Air Quality Assessment —
November 2020

Falkirk Council received an AQIA report for a proposed upgrade to a section of road and
associated junctions. These upgrades are proposed to take place between Earlsgate and
the Forth Valley College on the A904 road and alongside the Helix and Falkirk Football
Club along the A9 road. The proposed development is seeking permission to undertake
these upgrades as part of the Falkirk Gateway Masterplan. An initial design has been
submitted that involves road widening and general improvements, three new roundabouts,
improvement of the existing A9/A904 roundabout, and an iconic pedestrian crossing
structure over the existing A9/A904 roundabout. The AQIA was completed by WSP on
behalf of Falkirk Council (report ref: WSP-9750-0000-R-007).

After assessing the WSP Air Quality Assessment ‘A9-A904 Improvement Scheme’ Ref:
WSP-9750-0000-R-007 it is noted within ‘Executive Summary’, p6 and Section 5.2
‘Operational Phase’, 5.2.10 ‘Annual Mean PMz.s Concentrations’, p27’ that:

“For PM2s (during the Operational Phase), exceedances of the annual mean objective are

predicted at three receptors with and without the Proposed Scheme in place.” It is noted
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that there are no predicted exceedances for PMio and NO2 from the Proposed Scheme on

local receptors.

An objection was submitted on air quality-related grounds for the predicted exceedances
(during the operational phase of the Proposed Scheme) of the particulate matter (PMz2.5)

national air quality strategy objective at the three local receptors.

If additional mitigation measures (within the ‘Do Something’ scenario) were considered to
reduce these PMzs exceedances to within the National Air Quality Strategy Objective at

the three receptors, then this can be further assessed and commented upon.

All stated legislation, policy, scope and methodology of the WSP air quality impact report

appear to be current and correct.
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6 Impact of COVID-19 upon LAQM

Falkirk Council endeavoured to minimise disruption from Coronavirus (COVID-19)Ref1
restrictions on LAQM duties during 2020. In line with Scottish Government national
adviceRe'1, staff were instructed to work from home (where possible) and minimise
unnecessary travel. Due to the key role LAQM has on human health, LAQM duties were
considered ‘essential’ in understanding how local air quality was affected by irregular daily

travel patterns and other Coronavirus (COVID-19) restrictions.

‘Did your local authority maintain diffusion tube monitoring networks as normal
(exposure and analysis in line with diffusion tube calendar) during 2020, including

over the lockdown period?’

Falkirk Council completed the majority of its diffusion tube exposure and analysis in line
with the DEFRA 2020 Diffusion Tube Calendar. The only month that was missed during

2020 was April — all diffusion tube results including annual data capture rates can be
shown in ‘Appendix A: Monitoring Results’, ‘Table A.3 Annual Mean NO2 Monitoring
Results (ug/m3)’. The planned diffusion tube change in April 2020 was missed due to
several factors such as organising relevant sample media to be delivered to staff's homes,

uncertainty over travel advice and rearranging sample media logistics.

‘Did your local authority maintain automatic air quality monitoring sites as normal

(LSO visits, etc.) during 2020, including over the lockdown period?’

Falkirk Council maintained all nine automatic monitoring stations during 2020 without any
significant periods of non-operation of these sites. Fortnightly routine LSO calibration
visits to sites were reduced to one monthly visits from April 2020 until November 2020.

Normal fortnightly LSO calibration visit resumed as normal from November 2020 onwards.

‘Did your local authority carry out any low-cost monitoring during 2020, including
over the lockdown period?’

No additional low-cost monitoring was carried out in 2020 by Falkirk Council.
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Falkirk Council are now operating a normal LSO service of all automatic and non-
automatic monitoring with no anticipated major disruption to its air quality monitoring

services going forward.
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7 Conclusions and Proposed Actions

Conclusions from New Monitoring Data

Falkirk Council has assessed its automatic and non-automatic 2020 air quality monitoring

data and results.

The 2020 monitoring results (as displayed in Appendix A Tables A.3 and A.4) show that all
seven automatic NOz analysers in Falkirk Council’s air monitoring network met both NO2
NAQS (1-hr and annual mean) objectives. The highest NO2 annual mean result in 2020
was recorded at Falkirk West Bridge Street site (27ug/m?) - this has decreased (11 pg/m3)
from 2019’s result (38ug/m3). The lowest result was recorded at the Grangemouth AURN
(11pg/m3) site. The Grangemouth AURN NO2 annual mean result has decreased from
15ug/m?in 2019. Overall, all fixed automatic site’s NO2 concentrations have decreased
significantly from 2019’s results however, this is most likley to be attributed to the
Coronavirus (COVID-19) restrictionsRef 1 which commenced in late March 2020 and lasted
into 2021. These restrictions resulted in less daily vehicle trips due to the ‘Stay at Home’
Scottish Government advice. The last exceedance in relation to NO2 annual mean

concentrations was recorded in 2014 at the Falkirk West Bridge Street site (41ug/m3).

Over a five year period (from 2016 to 2020), all seven monitoring sites have recorded
annual mean NO:2 concentration reductions. There have been minor fluctuations in results

during this period but all remain within the NAQS (annual mean) objective.

The 2020 annual NO:2 diffusion tube monitoring results (as displayed in Appendix A, ‘Table
A.3’) shows that no (non-automatic) NO2 tubes exceeded the NAQS (annual mean)
objective of 40ug/ms3. All sixty-one tubes in Falkirk Council’s network met the NAQS
objective.

One diffusion tube was close to the 40pug/m3 NAQS annual limit with the highest
concentration recorded at the NA27 Falkirk West Bridge Street (35ug/m?) site. This tube is
located at a roadside location and is within the Falkirk Town Centre AQMA.

Historically, diffusion tube NA27 Falkirk West Bridge Street records a higher concentration
than the automatic analyser despite the close proximity to one another. The most likely
reason for a higher concentration at this location is that the automatic site is located further

from the road than the NA27 tube location and is therefore less exposed to traffic
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emissions. The NA27 Falkirk West Bridge Street diffusion tube concentrations regularly
exceeds the NAQS objective for NOz, This is the second occasion over a five year period
that the result has complied with the NAQS objective for NOx2.

The lowest NO2 annual mean diffusion tube concentrations in 2020 were recorded at the
following locations: NA105 West of Shieldhill (6pg/m3) and NA64 New Hallglen Road,
Falkirk (11pg/m3).

Falkirk Council measured PM1o concentrations at seven locations during 2020. The
Scottish NAQS (annual mean) objective for PMio were met at all seven monitoring
locations. The sites with the highest recorded PM1o (annual mean) concentrations in 2020
(but within the Scottish NAQS PM1o annual mean objective) were: A4 Falkirk Haggs
(10pg/m3) and A15 Main Street, Bainsford (11ug/m?3).

During 2020 there were no exceedances of the PM2.s Scottish NAQS (annual mean)
objective (10ug/m?) at any of the monitoring sites.

The sites with the highest recorded PM2.s (annual mean) concentrations in 2020 (within the
Scottish NAQS PMuo objective) were: A15 Main Street, Bainsford (6.2ug/m?3), A8
Grangemouth AURN (6ug/m?3) and A4 Haggs (6pg/m3). Annual data capture was
reasonable for A15 Main Street, Bainsford (80%), good for A8 Grangemouth AURN (94%)
but very poor for A4 Haggs (29%).

The two sites with the lowest PMzs (annual mean) concentrations were: A14 Banknock 3
(3.6ug/m?3) and A7 Falkirk West Bridge Street (4.4ug/m?®) / A10 Grangemouth Municipal
Chambers (4.4ug/m?). Data capture rates were poor for all sites at 63% and 38% / 63%

respectively.

Over a five year period (from 2016 to 2020) one site, A7 Falkirk West Bridge Street has
recorded a PM2s (annual mean) concentration reduction. One monitoring site (Banknock
3) has recorded a slight concentration increase. Five sites: A4 Haggs, A5 Falkirk Hope
Street, A8 Grangemouth AURN, A10 Grangemouth Municipal Chambers and A15 Main

Steet, Bainsford have remained at the same concentrations over this period.

There were no exceedances of the SOz objectives (15-minute, hourly or daily) recorded at
any of the Falkirk Council monitoring locations during 2020.

The site recording the only exceedances of the 15-minute NAQS objective during 2020
was Grangemouth AURN (six). No other SOz exceedances were recorded at any of the

other sites during 2020.
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This is the seventh consecutive year that no breaches of the SO2 NAQS objectives (15-
minute, hourly or daily) have been recorded at any site in the Grangemouth AQMA. It is
important to stress that although there were exceedances of the 15-minute and 1-hour

NAQS objectives, the number of exceedances were below the maximum permitted.

In 2020, Falkirk Council monitored 1, 3-butadiene at three locations using passive diffusion
tubes. All the results were within the NAQS objective. Falkirk Council monitored benzene at
sixteen locations using passive diffusion tubes. All the benzene concentrations recorded by
the passive diffusion tubes were within the NAQS objectives. None of the sixteen benzene
diffusion tubes achieved 100% data capture due to the ‘Stay at Home’ Scottish Government
Coronavirus (COVID-19) restrictionsRef 1 which affected the April 2020 diffusion tube
collection. In 2020, the pumped diffusion tube at the A8 Grangemouth AURN site recorded
an annual average concentration of 0.53ug/m3. The concentration recorded continues to be
within the relevant annual mean NAQS objective (of 3.25ug/m?3) and is a slight decrease (of
0.25ug/m3) compared to 2019’s result (0.78ug/m?3).

Local Air Quality Policy PG (S) 16Ref2 states that “There are no set criteria on which a
revocation decision will be based, and the Scottish Government considers each request
on a case by case basis. A minimum requirement however will normally be at least three

consecutive years where the objectives of concern are being achieved.”

Although SO2 NAQS objectives have been achieved within the Grangemouth AQMA for
seven consecutive years; Falkirk Council considers the AQMA remains justified based
upon continual exceedances of the 15min SO2 NAQS objective concentration recorded at
the A8 Grangemouth AURN, A9 Grangemouth Moray and A10 Grangemouth Municipal
Chambers sites for the past five consecutive years. The Grangemouth Emission Study
(which includes a review of the Grangemouth AQMA) has been completed by Sweco
consultants and can be shown in Appendix C ‘Additional Air Quality Works Undertaken by
Falkirk Council During 2020’.

The Falkirk town centre AQMA for NO2 (annual mean) remains justified as although there
were no exceedances of the NO2 NAQS (annual mean) objective recorded in 2020 there
have been consecutive diffusion tube (such as NA27 Falkirk West Bridge Street)
exceedances in previous years which haven’t been affected by the Coronavirus (COVID-
19) Scottish Government travel restrictionsRe which has affected 2020 and 2021 air
quality data. One diffusion tube was close to the 40pug/m3 NAQS annual limit with the
highest concentration recorded at the NA27 Falkirk West Bridge Street (35ug/m?) site.
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There have been over five years where PM1o results at both Falkirk Town Centre AQMA
automatic monitoring locations (Falkirk Hope Street and Falkirk West Bridge Street) have
complied with the PMio NAQS objective. It is anticipated that the PMio element of the Falkirk
Town Centre AQMA will be assessed for revocation eligibility during 2021.

The Haggs AQMA was declared on the 18th March 2010 following NAQS exceedances for
NO:2 (annual mean). Since the AQMA was declared, measured concentrations (using
automatic and non-automatic monitoring methods) of NO2 have complied with the NAQS
objectives consistently over the past six years (since 2015). It is anticipated that the Haggs
AQMA will be revoked in 2021. The ‘Falkirk Council Proposal for Revocation of Haggs
AQMA’ can be shown in Appendix C ‘Supporting Technical Information / Air Quality
Monitoring Data QA/QC’,

Site A15 Main St, Bainsford met all NAQS objectives for NO2 and PMz1o in 2020. There
was a PM2s (annualised estimation) NAQS (annual mean) exceedance (12ug/m3)
recorded at this site in 2018. Falkirk Council undertook a Detailed Assessment (DA) of
NO2, PM1o and PMzsin Main St, Bainsford in 2016 (DA report contained within the 2016
APR). There is no further requirement to update the Detailed Assessment until NAQS
objective breaches are recorded at the roadside automatic site.
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Conclusions relating to New Local Developments

Falkirk Council received an Environmental Impact Assessment (EIA) for a proposed large-
scale flood prevention scheme in Grangemouth in January 2020. The Grangemouth Flood
Protection Scheme is the largest flood defence project in Scotland and one of the biggest
in the United Kingdom, protecting communities in areas such as Grangemouth,
Wholeflats, Glensburgh, Langlees, Carron, Carronshore and Stirling Road, Camelon. The
scheme was identified as the highest priority given the potentially huge costs if an extreme
flood event were to occur. Whilst other parts of Scotland have been significantly affected
by flooding over the last five years, Grangemouth has fortunately avoided significant

flooding.

An EIA for the development was produced by Jacobs which considered the air quality and
climate change impacts of the proposed development. Specifically, within section 12

considered:

The potential emission sources of air pollutants and dust associated with the Scheme
considered within this chapter include:

- Dust emissions generated by the earthworks and construction related activities
during the construction phase.

- Construction emissions of pollutants to air from on-road vehicles travelling on the
local road network and off-road machinery.

- Greenhouse gas (GHG) emissions (expressed as carbon dioxide equivalent: CO2e)
from the construction phase (e.g. carbon embodied in the materials used to
construct the Scheme and emissions from construction activities and the transport
of materials and waste to and from the construction areas); and

- GHG emissions resulting from the operation of the Scheme. Although the Scheme
is a passive scheme and there would be no direct carbon emissions from operation,
there would be emissions from activities associated with maintenance, repair,
refurbishment, or replacement of the various elements of the Scheme during its

operational lifetime.

The EIA has considered the potential impacts to local air quality during the construction
phase including construction dust, emissions from construction related road traffic and
machinery and effects on climate (Greenhouse Gas Emissions). The pollutants assessed
within this EIA were particulate matter (PMio and PMz2:), nitrogen dioxide (NOz2) and
carbon dioxide (CO2).
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Falkirk Council reviewed the EIA for air quality on 22/01/2020 and made the following

comments:

- It is noted that there is no assessment of the demolition phase of the scheme as it is
anticipated that the proposed engineered measures are to be maintained for over 100

years with future extensions or improvement being developed as required.

- The scope of pollutants assessed is satisfactory, the report focusses on nitrogen dioxide
(NO2) and particulate matter (PMio+2.5) from vehicle use and larger dust particles released
from the construction phase. Although the Grangemouth AQMA is declared for SOz, the

report states this pollutant is not anticipated to be emitted as a result of the construction or

operation of the proposed scheme so is not included in this assessment.

- All stated International and national legislation with associated NAQS objectives are
current and correct. The stated local policy statement which references Falkirk Council
policy ‘RWO07 Air Quality’ is current and correct.

- The construction dust for the various proposed work sections have been assessed using
the IAQM methodology and the emissions from ‘Construction Related Road Traffic’ have
been assessed using Design Manual for Roads and Bridges (DMRB) which is
recommended / acceptable;

- All stated info related to LAQM / AQMAs with regards to baseline conditions are correct.

- It is noted that the dust risk assessed at each section is classed as negligible to medium
risk with proposed mitigation measures in accordance with IAQM guidance set out in
Section 12.6.1. As stated, the Grangemouth Flood Prevention (GFP) scheme represents a
relatively large construction site with mitigation methods already available that have been

successfully applied on other, similar sized schemes.

- Monitoring measures are stated in the EIA ‘“Table 12-12’ with each category covered, it is
stated that the site will have to develop a Dust Management Plan (DMP) and adhere to

and implement mitigation measures as described.

Overall, a reasonably detailed assessment of air quality for the proposed scheme, it has to
be noted that If any air emission / dust complaints are received during the duration of
planned works, Falkirk Council have an obligation to investigate and ensure the stated

mitigation measures (as included in the DMP) are being adhered to.

Falkirk Council received an AQIA for a proposed residential development at Wilson

Avenue, Polmont in January 2020. The proposed development is for the erection of
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twenty-eight residential dwellings (seven houses and twenty-one flats). The AQIA report
was completed by ITP Energised for Falkirk Council (report ref: 2830).

The AQIA report was requested to identify the potential impact to local air quality as a
result of increased traffic on the local road network due to the proposed development. The
pollutants that were assessed within this air quality assessment were nitrogen dioxide
(NO2) and particulate matter (PM1o and PMz2s5).

Increased road traffic from the planned residential development has been fully assessed in
Section 3.5.7 ‘Operational Phase: Road Traffic Emissions’ with impacts at nearest human

receptors being stated as “significantly below relevant Air Quality Standards”.

It is unlikely that air quality / dust issues should arise if the mitigation measures outlined in
the AQIA’s Appendix C ‘Construction Dust Risk Assessment’ are fully implemented with
regards to the construction phase of the development. All legislation, policies and
guidance referenced within the report are current, applicable and correct.

The ITP Energised (report ref: 2830) AQIA report for the proposed residential development
at Wilson Avenue, Polmont proposed development was deemed satisfactory by Falkirk

Council.

Falkirk Council received an AQIA for a proposed residential development at Loch View,
Stirling Road, Larbert in February 2020. The proposed development is for the erection of
sixty residential dwellings. The AQIA report was completed by The Airshed for Avant
Homes (report ref: Project AS 0712).

The AQIA report was requested to identify the potential impact to local air quality as a
result of increased traffic on the local road network due to the proposed development.
Although traffic generated NO: levels are considered within this report, PMio levels (from

road traffic) have not been reported upon.

Increased road traffic flows from the planned residential development have been displayed
in Table 1 ‘Predicted Baseline and Scheme Flows 2021’. The report states that ‘The latest
air quality review and assessment report issued by Falkirk Council indicates that “air
pollution is not an issue in Larbert. The results from air quality monitoring in Larbert
summarised in Table 2 below indicate that levels are well below the relevant Air Quality
Objectives for NO2”.

It is unlikely that air quality / dust issues should arise if the mitigation measures outlined in

Appendix 2 ‘Dust Control Measures During Construction’ are fully implemented with
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regards to the construction phase of the development. All legislation, policies and

guidance referenced within the report are current, applicable and correct.

The Airshed (report ref: Project AS 0712) AQIA report for the proposed residential
development at Loch View, Stirling Road, Larbert proposed development was deemed
satisfactory by Falkirk Council.

Falkirk Council received an AQIA for a proposed residential development at 35 Main
Street, Bonnybridge in February 2020. The proposed development is seeking to build
twenty-two residential dwellings. The AQIA report was completed by ITP Energised for
Falkirk Council (report ref: 2962).

The AQIA report was requested to identify the potential impact to local air quality as a
result of increased traffic on the local road network due to the proposed development. The
pollutants that were assessed within this air quality assessment were nitrogen dioxide
(NO2) and particulate matter (PM1o and PMz.s).

Increased road traffic from the planned residential development has been fully assessed in
Section 3.5.2 ‘Operational Phase: Road Traffic Emissions’ with impacts at nearest human

receptors being stated as “significantly below relevant Air Quality Standards”.

It is unlikely that air quality / dust issues should arise if the mitigation measures outlined in
Appendix 3 ‘Construction Dust Risk Assessment’ are fully implemented with regards to the
construction phase of the development. All legislation, policies and guidance referenced

within the report are current, applicable and correct.

The ITP Energised (report ref: 2962) AQIA report for the proposed residential development
at 35 Main Street, Bonnybridge proposed development was deemed satisfactory by Falkirk

Council.

Falkirk Council received an AQIA for a proposed residential development at Graham
Terrace in March 2020. The proposed development is for the erection of one hundred and
eight dwellings, in a variety of house sizes. The air quality assessment report was

completed by ITP Energised for Lochay Homes Ltd (report ref: 3130).

The air quality assessment report was requested to identify the potential impact to local air
guality as a result of increased traffic on the local road network due to the proposed
development. The pollutants that were assessed within this air quality assessment were

nitrogen dioxide (NO2z) and particulate matter (PM10 and PM25).
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Increased road traffic from the planned residential development has been fully assessed in
Section 5 ‘Assessment Results’ with impacts at nearest human receptors being fully

assessed. The report states in Section 7 ‘Conclusions’ that:

“No exceedances of the AQSs for NO2, PM1o and PM2.s are predicted at any of the
sensitive human receptors within the study area as a result of the Proposed Development.

The change in NO2, PM1o0 and PM2.s annual mean concentrations between the future
without Proposed Development and future with Proposed Development scenarios shows
that the Proposed Development is predicted to have a negligible impact at all human
receptors within the study area. The predicted short-term mean concentrations for NO2
and PMz1o which are relevant for the short-term exposure of members of public, comply

with the relevant AQSs for NO2 and PMio at all human receptors.

There are no exceedances of the AQS for NOx predicted at the nearby sensitive ecological
receptor as a result of the Proposed Development.

In summary, the significance of effect on local air quality of the Proposed Development is

assessed as not significant.

There are also no exceedances of the AQSs for NO2, PM1o and PMzs predicted at any of

the propose residential receptors within the Proposed Development.”

All legislation, policies and guidance referenced within the report are current, applicable

and correct.

Falkirk Council reviewed the ITP Energised air quality impact assessment (report ref: 3130
v2) for Lochay Homes Limited ‘Graham Terrace, Airth’ proposed development as

satisfactory.

Falkirk Council received an AQIA for a proposed residential development at Kilsyth Road,
Banknock in March 2020. The proposed development is for the erection of one-hundred
and five residential dwellings (eighty-one houses and twenty-four flats). The AQIA report

was completed by ITP Energised for Falkirk Council (report ref: 2876).

The AQIA report was requested to identify the potential impact to local air quality as a
result of increased traffic on the local road network due to the proposed development. The
pollutants that were assessed within this air quality assessment were nitrogen dioxide
(NO2) and particulate matter (PM1o and PMz5).

Increased road traffic from the planned residential development has been fully assessed in

Section 3.5.2 ‘Operational Phase: Road Traffic Emissions’ with impacts at nearest human
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receptors being stated as “significantly below relevant Air Quality Standards for NO2, PMuo
and PM2s”.

It is unlikely that air quality / dust issues should arise if the mitigation measures outlined in
Appendix 6 ‘Construction Dust Risk Assessment’ are fully implemented with regards to the
construction phase of the development. All legislation, policies and guidance referenced

within the report are current, applicable and correct.

The ITP Energised (report ref: 2876) AQIA report for the proposed residential development
at Kilsyth Road, Banknock proposed development was deemed satisfactory by Falkirk

Council.

Falkirk Council received an AQIA for a proposed residential development at The Drum,
Phase 5, Bo’'ness in March 2020. The proposed development is for the erection of sixty-
four dwellings, in a variety of house sizes. The air quality assessment report was
completed by Ensafe for Ogilvie Homes (Ref: AQ108930).

The air quality assessment report was requested to identify the potential impact to local air
guality as a result of increased traffic on the local road network due to the proposed
development. The pollutants that were assessed within this air quality assessment were
nitrogen dioxide (NOz2) and particulate matter (PMio and PMzs). Additionally, given the
proximity of the development site to the A993 and A904, recognised sources of road
vehicle exhaust emissions, there is potential to expose future site users to elevated

pollutant concentrations.

Increased road traffic from the planned residential development has been fully assessed in
Section 5.2 ‘Operational Phase Assessment’ and Appendix 2 ‘Assessment Inputs’ with
impacts at nearest human receptors being fully assessed. The report states in Section 7

‘Conclusions’ that:

“During the construction phase of the development there is the potential for air quality
impacts as a result of fugitive dust emissions from the site. These were assessed in
accordance with the IAQM methodology. Assuming good practice dust control measures
are implemented, the residual potential air quality impacts from dust generated by

construction, earthworks and track out activities was predicted to be not significant.

Potential impacts during the operational phase of the development may occur due to road
traffic exhaust emissions associated with vehicles travelling to and from the site. An
assessment was therefore undertaken using the EPUK and IAQM screening criteria to
determine the potential for vehicle trips generated by the development to affect local air
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quality. This indicated that impacts are likely to be not significant throughout the

operational phase.”

Falkirk Council reviewed the Ensafe air quality impact assessment (AQ108930) for Ogilvie

Homes Ltd ‘The Drum, Phase 5, Bo’ness’ and made the following comments:

- Please note that Falkirk Council has four AQMASs active rather than five as stated in

section 4.1.

- Please note that the DEFRA Technical Guidance (TG16) has been updated in Feb

2018 rather than 2016 as stated — so please refer to this guidance in future.

- All other air quality legislation, policies, standards and guidance referenced within

the report are current, applicable and correct.

A second version of the AQIA was produced which addressed the above comments which

was then deemed satisfactory by Falkirk Council.

Falkirk Council received an updated AQIA for a proposed mixed-use development at
Gilston Park, Bo’ness in October 2020. The proposed development is seeking permission
to build up to a capacity of five hundred residential units including housing, businesses,
neighbourhood centre and greenspace at Gilston Park, East of Polmont. The site will
connect to a new roundabout on the A803 to facilitate development of this area. The AQIA

report was completed by ITP Energised for Hansteen Land Ltd (report ref: 3257).

The previous ITP Energised AQIA in relation to this development has been updated to

reflect:
- Change in future receptor locations.

- Change to proposed development generated traffic based on the updated mix of

uses and proposed housing numbers.
- Change to the predicted future year of completion (from 2032 to 2029).

- Update of dispersion models versions including new software capabilities and

availability of built-in vehicle emissions factors (DEFRA, 2019).
- Updated concentration maps for baseline year of 2020.

- Proposed changes in odour / dust emissions from the neighbouring Avondale
landfill site

ITP Energised have used ADMS Roads 5 — latest version of this emission modelling

software which is satisfactory.
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The pollutants assessed within the report are nitrogen dioxide (NO2) and fine particulate

matter (PMzio+2.5).

Increased road traffic from the planned development has been fully assessed in section
3.5.2 ‘Operational Phase’ with relevant traffic displayed in Tables 4A-E with impacts at
nearest human receptors being stated in Section 7. ‘Conclusion’ as “negligible”. It is
unlikely that air quality / dust issues should arise if the mitigation measures outlined in
Appendix 5 ‘Construction Dust Risk Assessment’ are fully implemented with regards to the
construction phase of the development. All legislation, policies and guidance referenced
within the report are current, applicable, and correct.

The ITP Energised (report ref: 3257) air quality assessment for the proposed mixed-use
development at Gilston Park, Polmont proposed development was deemed satisfactory by
Falkirk Council.

Falkirk Council received an updated Odour and Dust Risk Assessment Report for a
proposed mixed-use development at Gilston Park, Bo’ness in November 2020. The
proposed development is seeking permission to build up to a capacity of five hundred
residential units including housing, businesses, neighbourhood centre and greenspace at
Gilston Park, East of Polmont. The site will connect to a new roundabout on the A803 road
to facilitate development of this area. The updated Odour and Dust Risk Assessment

Report was completed by ITP Energised for Hansteen Land Ltd (report ref: 3257 v2).

The previous ITP Odour and Dust Risk Assessment (2017) in relation to this development
has been updated to reflect:

- The updated draft masterplan as shown in ‘Drawing 1’.
- A review of updated operational procedures at Avondale facilities.

- A review of complaints received by SEPA from members of the public from 2018-
2020; and

- A review of SEPA inspection reports of Avondale facilities 2018-2020.

Odour Assessment

ITP Energised have used five years of Met Office derived wind data from Edinburgh
Gogarbank and completed a qualitative odour assessment in accordance with the lAQM
method including reference to FIDOL factors. A review of SEPA odour complaints has
been completed in section 4.2.3 as stated. A review of SEPA inspection reports 2018-

2020 has been completed in section 4.2.4 as stated.
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The odour assessment results conclude in section 5.1: “The likely effect of odour emitted
from the Avondale installations upon future on-site receptors at the Proposed
Development has been assessed as ‘negligible to slight’. The significance of the effect of
odour emitted from the Avondale installations upon future on-site receptors at the

Proposed Development has been assessed as ‘not significant’.

Dust Assessment

ITP Energised have used the IAQM Assessment of Mineral Dust Impacts for Planning (12)
guidance document which is satisfactory. The dust assessment results conclude in section
5.1: “The likely effect of dust emitted from the Avondale installations upon future on-site
receptors at the Proposed Development has been assessed as ‘negligible’. ‘The
significance of the effect of dust emitted from the Avondale installations upon future on-site

receptors at the Proposed Development has been assessed as ‘not significant™.

Please note the stated mitigation measures stated in Section 6 are in relation to building
design stage features to help minimise odour and dust risk at all proposed future receptors
within the proposed development. This area has had historical odour issues associated
with it.

All stated guidance and policy documents appear to be current, applicable and correct.

Falkirk Council reviewed the ITP Energised (report ref: 3257 v2) Odour and Dust Risk
Assessment for the mixed-use development at Gilston Park, Polmont proposed

development which appears to be satisfactory.

Falkirk Council received an AQIA report for a proposed upgrade to a section of road and
associated junctions. These upgrades are proposed to take place between Earlsgate and
the Forth Valley College on the A904 road and alongside the Helix and Falkirk Football
Club along the A9 road. The proposed development is seeking permission to undertake
these upgrades as part of the Falkirk Gateway Masterplan. An initial design has been
submitted that involves road widening and general improvements, three new roundabouts,
improvement of the existing A9/A904 roundabout, and an iconic pedestrian crossing
structure over the existing A9/A904 roundabout. The AQIA was completed by WSP on
behalf of Falkirk Council (report ref: WSP-9750-0000-R-007).

After assessing the WSP Air Quality Assessment ‘A9-A904 Improvement Scheme’ Ref:
WSP-9750-0000-R-007 it is noted within ‘Executive Summary’, p6 and Section 5.2
‘Operational Phase’, 5.2.10 ‘Annual Mean PM2.s Concentrations’, p27’ that:
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“For PM2s (during the Operational Phase), exceedances of the annual mean objective are
predicted at three receptors with and without the Proposed Scheme in place.” It is noted
that there are no predicted exceedances for PMio and NO2 from the Proposed Scheme on

local receptors.

An objection was submitted on air quality-related grounds for the predicted exceedances
(during the operational phase of the Proposed Scheme) of the particulate matter (PM2.5)

national air quality strategy objective at the three local receptors.

If additional mitigation measures (within the ‘Do Something’ scenario) were considered to
reduce these PM2.s exceedances to within the National Air Quality Strategy Objective at

the three receptors, then this can be further assessed and commented upon.

All stated legislation, policy, scope and methodology of the WSP air quality impact report

appear to be current and correct.

LAQM Annual Progress Report 2021 60



Falkirk Council

Proposed Actions

Although SO2 NAQS objectives have been achieved within the Grangemouth AQMA for
seven consecutive years, Falkirk Council considers the AQMA remains justified based
upon continual exceedances of the SO2 NAQS (15 min) objective concentration recorded
at the A8 Grangemouth AURN, A9 Grangemouth Moray and A10 Grangemouth Municipal
Chambers sites for the past five consecutive years. The Grangemouth Emission Study
(which includes a review of the Grangemouth AQMA) has been completed by Sweco
consultants and can be shown in Appendix C ‘Additional Air Quality Works Undertaken by
Falkirk Council During 2020’

The Falkirk town centre AQMA for NO2 (annual mean) remains justified as although there
were no exceedances of the NO2 (annual mean) NAQS objective recorded in 2020 there
have been consecutive diffusion tube (such as NA27 Falkirk West Bridge Street)
exceedances in previous years which haven’t been affected by the Coronavirus (COVID-
19) Scottish Government travel restrictionsRe™ which has affected 2020/21 air quality data.
One diffusion tube was close to the 40pg/m? annual limit with the highest concentration
recorded at the NA27 Falkirk West Bridge Street (35ug/m?) site.

There have been over five years where PMio results at both Falkirk Town Centre AQMA
automatic monitoring locations (Falkirk Hope Street and Falkirk West Bridge Street) have
complied with the PM1o NAQS objective. It is anticipated that the PMio element of the Falkirk

Town Centre AQMA will be assessed for revocation eligibility during 2021.

The Haggs AQMA was declared on the 18th March 2010 following NAQS exceedances for
NO:2 (annual mean). Since the AQMA was declared, measured concentrations (using
automatic and non-automatic monitoring methods) of NO2 have complied with the NAQS
objectives consistently over the past six years (since 2015). It is anticipated that the Haggs
AQMA will be revoked in 2021. The ‘Falkirk Council Proposal for Revocation of Haggs
AQMA'’ can be shown in Appendix C: Supporting Technical Information / Air Quality
Monitoring Data QA/QC.

Site A15 Main St, Bainsford met all NAQS objectives for NO2 and PM1o in 2020. There
was a PM2;s (annualised estimation) NAQS (annual mean) exceedance (12 pug/ma3)
recorded at this site in 2018. Falkirk Council undertook a Detailed Assessment (DA) of
NO2, PM1o and PM25in Main St, Bainsford in 2016 (DA report contained within the 2016
APR). There is no further requirement to update the Detailed Assessment until NAQS

objective breaches are recorded at the roadside automatic site.
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The Air Quality Progress Report (APR) as required by the Scottish Government shall be
submitted in June 2022.
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Appendix A: Monitoring Results

Table A.1 — Details of Automatic Monitoring Sites

Falkirk Council

Distance | Distance
. X OS Y OS o to to kerb of | Inlet
Site . : ; : Pollutants In Monitoring :
Site Name | Site Type Grid Grid : . Relevant nearest | Height
ID Monitored | AQMA? Technique
Ref Ref Exposure | road (m) (m)
(m) @ @
Urban SO2: Horiba, APSA 370
A3 Bo’'ness Background / 299815 681481 SOz N z ’ ’ 5 22 1.2
: UV Fluorescence.
Industrial
NO:2: API Teledyne T200,
. . NOz2, PM1o, Chemiluminescence.
A4 Falkirk Haggs Roadside 278977 679271 PMo.s Y (NO2) PMuosos: Palas Fidas 200 5 2 1.2
(Optical).
SO2: Horiba APSA 360,
UV Fluorescence.
Falkirk Hope . SO2, NOz, Y (NO2 NO2: Horiba APNA 360, 1 5 1.5
AS Street Roadside 288688 680218 PMio, PM25s | and PMuo) Chemiluminescence.
PMao+25: Palas Fidas 200
(Optical).
NO:2: API Teledyne T200,
Falkirk West . NO2, PM1o, Y (NO:2 Chemiluminescence.
AT Bridge Street Roadside 288457 680064 PM2s and PMio) | PMuo+25: Palas Fidas 200 1 2 1.2
(Optical).
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Distance Distance
. X 0S Y OS L to to kerb of | Inlet
Site : : : : Pollutants In Monitoring :
Site Name | Site Type Grid Grid : . Relevant nearest | Height
ID Monitored | AQMA? Technique
Ref Ref Exposure | road (m) (m)
(m) (& o)
Benzene: Pumped
absorption tube.
SO2: Ecotech Serinus 50,
Grangemouth UV Fluorescence.
9 . Benzene, NO:2: API Teledyne T200,
Automatic Urban SO2, NO Chemiluminescence
A8 Urbanand | Background/ | 293830 681022 2 V-2, Y (SO2) _ ' 5 20 35
: PMio and PMio: Met One 1020 Beta
Rural Network Industrial - )
(AURN) PMz2s Attenuation Monitor
(BAM).
PMzs: Met One 1020 Beta
Attenuation Monitor
(BAM).
SO2: Horiba APSA 370,
Grangemouth Urban UV Fluorescence
A9 Moray Backgroqnd/ 293469 681321 SOz, NO2 Y (SO2) NO2: API Teledyne T200, 1 25 35
Industrial oo
Chemiluminescence.
SO2: Horiba APSA 370,
Grangemouth Urban v FIl_Jorescence.
A10 | Municipal | Background /| 202816 | 682000 | SO NOZ | v (sop | NOZ Horba APNA 39, 1 40 35
Chambers Industrial 10, FVI25 emiluminescence.
PMuo-+25: Palas Fidas 200
(Optical).
Urban SO2: Horiba APSA 360,
Grangemouth SOz2, PMuo, UV Fluorescence.
All Zetland Park Backgrou_nd I 292969 681106 PM2s Y (SO PMuo-+25: Palas Fidas 200 L 135 35
Industrial )
(Optical).
Banknock 2 Palas Fidas 200 (Optical).
(AQMA (Analyser transferred to
Al13 . Roadside 277247 679027 PMaio N (PMuo) nearby Haggs on 7 3 1.2
Revoked in -
Jan 2021) 23/07/2'02'0 - sng to be
decommissioned in 2021)
Urban . .
Al4 Banknock 3 Background 277168 679254 PMio, PM2s N (PMuo) Turnkey Osiris (Optical) 19 17 1.3
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Distance | Distance
. X OS Y OS o to to kerb of | Inlet
Site . , ; . Pollutants In Monitoring :
D Site Name | Site Type Grid Grid Monitored | AQMA? Technique Relevant nearest | Height
Ref Ref ' Exposure | road (m) (m)
(m) ® @
NO2: Horiba APNA 360,
Main St, . Chemiluminescence.
Al5 Bainsford Roadside 288566 681508 NO2z, PMio N PMuoses: Palas Fidas 200 1 2 1.2
(Optical).
Notes:
(1) Om if the monitoring site is at a location of exposure (e.g. installed on the fagade of a residential property).
(2) N/A if not applicable.
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Table A.2 — Details of Non-Automatic Monitoring Sites

Falkirk Council

Distance to Distance to Tube
?
Site . . X OS Y OS Pollutants In AQ.MA' Relevant kerb of collpcated Tqbe
Site Name Site Type ) . . Which with a Height
ID Grid Ref | Grid Ref | Monitored Exposure nearest road .
AQMA? Continuous (m)
(m) @ (m) @
Analyser?
Tinto Drive, Urban Benzene,
NA3 Grangemouth Background 293427 680386 NO> N <5 26 N 3
NA5 | COPPerToppub. | oo cide | 287332 | 680333 NO> N <2 0.6 (Traffic N 23
Camelon Island)
Irving Parish Urban
NA7 Church, Camelon | Background 287324 680442 NO2 N <5 1.4 N 2.6
NAg | BellsdykeRd, | oo dside | 286048 | 683542 NO: N <2 0.7 N 25
Larbert
NA19 Kilsyth Rd, Roadside | 278779 | 679301 NO> Y, Haggs < 2.2 N 1.9
Banknock
NA20 | Garngrew Rd, Urban 278957 | 679172 NO> N <5 15 N 2.5
Haggs Background
Grangemouth Benzene
NA21 Rd, Falkirk Roadside 290112 680500 NO ! N <2 1.8 N 2.5
College §
Kerse Lane, . Y, FTC
NA24 Falkirk Roadside 289189 680018 NO:2 AQMA <2 3 N 2.5
. . Urban Y, FTC
NA26 Weir St, Falkirk Background 289207 680123 NO2 AQMA <5 1.7 N 2.5
West Bridge St, . Benzene, Y, FTC
NA27 Falkirk Roadside 288490 680055 NO» AQMA <2 0.5 Y 2.2
Wellside Place, Urban
NA29 Falkirk Background 288467 680220 NO:2 N <5 1.6 N 2.4
Kerr Crescent, . Y, Haggs
NA36 Haggs Roadside 278985 679273 NO:2 AQMA <5 2.1 N 2.5
NA37 | Denny Town Urban 281226 | 682526 | Cenzene, N <5 8.9 N 25
House Centre NO:>
Larbert Village Urban Benzene,
NA38 Primary School Background 285937 682309 NO» N <5 2.3 N 2.4
NA4l | SeaviewPlace, | oo qcide | 209722 | 681594 | BENZeMe N <2 0.1 N 25
Bo’ness 1,3
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Distance to Distance to Tube
?
Site . . X OS Y OS Pollutants In AQ.MA' Relevant kerb of collpcated Tqbe
Site Name Site Type ; : ; Which with a Height
ID Grid Ref | Grid Ref | Monitored Exposure nearest road :
AQMA? Continuous (m)
(m) 1) (m) 2
Analyser?
Butadiene,
NO2
Municipal Urban Benzene
NA42 Chambers, Centre/ | 292817 | 682000 ' N <5 37.5 Y 3
i NO2
Grangemouth Industrial
Harvey Avenue, Urban Benzene,
NA44 o Background | 293720 | 678911 NO N <5 1.6 N 2.4
NA48 | Hayfield, Falkirk Urban 289197 | 681564 NO> N <5 3.1 N 2.5
Background
Upper
NA50 | Newmarket St, Urban 288671 | 680047 NO> Y, FTC <5 9 N 2.3
. Background AQMA
Falkirk
NA51 Mary St, Roadside | 290965 | 679490 NO2 N 1 45 N 24
Laurieston
NA52 Main St, Larbert Roadside 285866 682356 NO2 N <2 4.4 N 2.6
NA53 Denny Cross Roadside 281211 682727 NO2 N <2 0.8 N 2.9
NA58 Ca"lfgli‘iir:fd' Roadside | 290194 | 679624 NO> N <2 0.5 N 25
NAS59 Carron Rd, Roadside | 288392 | 681931 NO2 N <2 1.2 N 24
Bainsford
NAG60 Ronades Rd, Roadside | 288133 | 681587 NO> N <2 1.6 N 2.3
Carron
NA61 | Canal Rd, Falkitk | Roadside | 287976 | 680656 NO. N <2 1.5 N 2.3
NAG2 | Arnot St, Falkick | Roadside | 289125 | 679705 NO. X’QFJAC <2 1.2 N 2.1
On FTC
NAg3 | Camelon Rd, Urban 288055 | 680134 NO2 AQMA <5 1.4 N 2.3
Falkirk Background
boundary
New Hallglen Rd, .
NAG4 Falkirk Roadside 288807 678422 NO:2 N <2 1.7 N 2.7
NaAes |  Redding Rd, Roadside | 291356 | 678644 NO> N <2 0.6 N 24
Redding
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Distance to Distance to Tube
?
Site . . X OS Y OS Pollutants In AQ.MA' Relevant kerb of collpcated Tqbe
Site Name Site Type ; : ; Which with a Height
ID Grid Ref | Grid Ref | Monitored Exposure nearest road :
AQMA? Continuous (m)
(m) (m) @
Analyser?
NA67 | Queen St, Falkirk Urban 289430 | 680433 NO> N <5 1.8 N 2.9
Background
Kerse Lane, . Y, FTC
NAG9 Eallirk Roadside | 289025 | 679991 NO: AOMA <2 2.3 N 2.7
NA71 | Park St Falkirk | Roadside | 288910 | 680112 NO2 X’QFJE <2 15 N 21
NA72 | Vicar St Falkirk | Roadside | 288824 | 680120 NO2 X’QF,\;E <2 15 N 25
West Bridge St . Y, FTC
NA73 RHS, Falkirk Roadside 288467 680048 NO:2 AQMA <2 0.3 N 2.5
NA76 TystRd, | poadside | 286851 | 683229 NO> N <2 1.8 N 24
Stenhousemuir
NA77 | Kinnaird Vilage | Roadside | 286490 | 683775 Bepf&”e’ N <2 3.9 N 2.5
NA78 G'g;&:ﬁe’ Roadside | 288525 | 678991 NO> N <2 26 N 22
Cow Wynd, . Benzene,
NAS8O Falkirk Roadside 288765 679456 NO» N <2 1.8 N 25
NAgl | CGrahams Rd, Roadside | 288817 | 680911 | Benzene, N <2 05 N 23
Falkirk NO2
NA82 Calsztgl‘lgkaV’ Roadside | 288858 | 681036 NO> N <2 1 N 25
NAS3 Main St, Roadside | 288614 | 681415 NO2 N <2 05 N 26
Bainsford
Auchincloch Dr, . Y, Haggs
NA85 Bankmook Roadside | 278752 | 679049 NO. AOMA <2 0.8 N 25
NA86 | Wolfe Rd, Falkirk Urban 289667 | 679871 NO. N <2 2 N 25
Background
M80 Slip South, . Y, Haggs
NA87 Haggs Roadside 279017 679305 NO2 AQMA <2 1.6 N 1.8
Ure Crescent, . 1.7 (16to
NA8S8 Bonnybridge Roadside 282444 681074 NO2 N <2 M876) N 25
Grahams Rd / Y ETC
NA89 Meeks Rd, Roadside 288856 680336 NO2 ! <2 2.2 N 2.3
Falkirk AQMA
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In AQMA? Distance to Distance to coI-IrcLJJc?zied Tube
Site . . X 0S Y OS Pollutants 3 ) Relevant kerb of - .
Site Name Site Type ; : ; Which with a Height
ID Grid Ref | Grid Ref | Monitored Exposure nearest road :
AQMA? Continuous (m)
(m) @ (m) 2
Analyser?
A905
NA94 (G'ggsa%‘;rgh Roadside | 291213 | 681074 NO> N 7 5.4 N 2.4
Grangemouth
NA98 | Arnothill, Falkirk Urban 288080 | 680073 NO> N 23 1.6 N 2.2
Background
St Crispins PI, . Y, FTC
NA99 Falkirk Roadside 288924 679675 NO2 AQMA 7.6 2.7 N 2
NA101 | ClensburghRd 1 oo qcide | 201127 | 682007 NO> N 7 0.9 N 2.2
(2), Grangemouth
NA105 | West of Shieldhill Rural 288279 | 676875 | Benzene, N Background 17 N 1.6
NO:> Rural Site
NAlo7 | MainSt(Bas), | poogside | 288640 | 681396 NO> N 4 05 N 23
Bainsford
NA110 | Banknock 2Air oo qcide | 277247 | 679027 NO2 N 5.2 2.6 N 1.8
Quality Station
Falkirk West
NA111 | Bridge St, Air urban | see457 | 680064 NO: Y, FTC 43 23 Y 18
; . Centre AQMA
Quality Station
NA114 | Clasgow Rd, Roadside | 286624 | 680577 NO> N 2 0.5 N 26
Camelon
Brown St, Urban
NA115 Camelon Background 286761 680413 NO2 N 2 1.5 N 2.1
Kersiebank Urban Benzene
NA116 Avenue, Background | 293671 680347 ! N 2 2.75 N 2.27
. NO2
Grangemouth / Industrial
Oswald Avenue Urban Benzene Y. GM
NA117 (East), Background | 294101 681532 ! ! 2.5 2.2 N 2.27
: NO2 AQMA
Grangemouth / Industrial
Glebe Street, . Y, FTC
NA118 Falkirk Roadside 288726 680096 NO2 AQMA 2.5 1.6 N 2.27
Hendry Street, Urban
NA119 Falkirk Background 288728 681383 NO2 N 3 1.3 N 2.3
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Notes:
(1) Om if the monitoring site is at a location of exposure (e.g. installed on/adjacent to the facade of a residential property).
(2) N/A if not applicable.
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Table A.3 — Annual Mean

NO:2 Monitoring Results (ug/m?)

Falkirk Council

Valid Data Valid Data NO2 Annual Mean Concentration (ug/m3) ®
Site Site Tvpe Monitoring Capture for Capture 2020
ID yp Type Monitoring p(% NG 2016 2017 2018 2019 2020
Period (%) W
A4 Falkirk Haggs Automatic 89 89 33 28 28 27 18
A5 Falkirk Hope St Automatic 83 83 23 19 21 20 14
A7 Falkirk West Bridge St Automatic 88 88 37 36 39 38 27
A8 Grangemouth AURN Automatic 98 98 16 14 14 15 11
A9 Grangemouth Moray Automatic 75 75 18 17 17 15 12
A10 Grangemouth Automatic 95 95 21 17 18 17 12
Municipal Chambers
Al5 Main St, Bainsford Automatic 65 65 24 23 22 25 20.3
NA3 Tinto Drive, Diffusion Tube 91 91 19 18 18 19 15
Grangemouth
NA5 Copper Top pub, Diffusion Tube 91 91 25 24 24 27 19
Camelon
NA7 | !rving Parish Church, Diffusion Tube 83 83 16 15 17 15 12
Camelon
NA9 Bellsdyke Rd, Larbert Diffusion Tube 91 91 25 24 22 23 18
NA19 | Kilsyth Rd, Banknock Diffusion Tube 91 91 33 26 28 27 21
NA20 | Garngrew Rd, Haggs Diffusion Tube 91 91 24 22 22 22 18
NA21 | Grangemouth Rd, Diffusion Tube 83 83 28 28 28 26 21
Falkirk College
NA24 Kerse Lane, Falkirk Diffusion Tube 91 91 35 39 34 33 25
NA26 Weir St, Falkirk Diffusion Tube 91 91 18 17 20 18 13
Naz7 | WestBrdge St Diffusion Tube o1 o1 48 38 44 47 35
NA29 Wellside PI, Falkirk Diffusion Tube 91 91 17 17 18 17 13
NA36 | Kerr Crescent, Haggs Diffusion Tube 91 91 38 35 37 35 27
NA37 Denny Town House Diffusion Tube 91 91 17 15 17 17 14
16
NA38 Larbert Village Diffusion Tube 83 83 17 15 17 13
Primary School
NA41 Seaview PI, Bo’ness Diffusion Tube 83 83 21 20 22 23 19
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Falkirk Council

Valid Data Valid Data NO2 Annual Mean Concentration (ug/m3) ®
Site Site Tvpe Monitoring Capture for Canture 2020
ID yp Type Monitoring p(% G 2016 2017 2018 2019 2020
Period (%) W
NA42 | Municipal Chambers, Diffusion Tube 91 91 20 17 19 19 15
Grangemouth
NA44 Harvey Av, Polmont Diffusion Tube 91 91 12 16 19 18 14
NA48 Hayfield, Falkirk Diffusion Tube 91 91 19 16 18 19 15
NAso | UPPer ’\I':Z‘ﬁ(ri‘:frka St | Diffusion Tube 91 91 24 20 24 24 18
NA51 Mary St, Laurieston Diffusion Tube 91 91 25 22 24 24 18
NA52 Main St, Larbert Diffusion Tube 91 91 24 21 23 22 20
NA53 Denny Cross Diffusion Tube 83 83 29 23 26 27 21
NA58 Callendar Rd, Falkirk Diffusion Tube 83 83 23 19 23 21 16
NA59 Carron Rd, Bainsford Diffusion Tube 91 91 26 28 28 29 23
NAG0 Ronades Rd, Carron Diffusion Tube 91 91 26 23 24 25 21
NAG61 Canal Rd, Falkirk Diffusion Tube 91 91 24 20 24 23 19
NA62 Arnot St, Falkirk Diffusion Tube 91 91 39 34 34 34 27
NAG3 Camelon Rd, Falkirk Diffusion Tube 83 83 36 33 35 34 27
NAG4 New ﬂg::ﬂ:ﬁ” Rd, Diffusion Tube 91 91 18 14 16 17 11
NA65 | Redding Rd, Redding Diffusion Tube 91 91 26 23 24 24 19
NAG67 Queen St, Falkirk Diffusion Tube 83 83 29 27 27 26 22
NAG69 Kerse Lane, Falkirk Diffusion Tube 91 91 34 30 32 30 23
NA71 Park St, Falkirk Diffusion Tube 91 91 29 30 31 30 25
NA72 Vicar St, Falkirk Diffusion Tube 91 91 32 25 26 27 22
NA73 | West Blr:'g?k?”ft RHS, | Diffusion Tube 91 91 22 28 31 31 24
NA76 TrystRd, Diffusion Tube 91 91 22 19 20 20 16
Stenhousemuir
NA77 Kinnaird Village Diffusion Tube 91 91 33 21 22 23 18
NA78 Glen Brae, Falkirk Diffusion Tube 83 83 31 28 30 28 21
NA8O Cow Wynd, Falkirk Diffusion Tube 83 83 27 29 28 30 25
NA81 Grahams Rd, Falkirk Diffusion Tube 91 91 19 28 30 32 24
NA82 Castings Av, Falkirk Diffusion Tube 91 91 38 17 19 18 15
NA83 Main St, Bainsford Diffusion Tube 91 91 21 31 34 34 25
NA85 Auchincloch Dr, Diffusion Tube 91 91 16 17 19 20 14
Banknock

NA86 Wolfe Rd, Falkirk Diffusion Tube 91 91 32 15 16 16 12
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Falkirk Council

Valid Data Valid Data NO2 Annual Mean Concentration (ug/m3) @
Site Site Type Monitoring Capture for Capture 2020
ID Type Monitoring (%) @ 2016 2017 2018 2019 2020
Period (%) W
NA87 M80 Slip South, Diffusion Tube 91 91 30 27 28 31 21
Haggs
NASS Ure Crescent, Diffusion Tube 91 91 30 28 27 27 20
Bonnybridge
NAgg | CrahamsRd/Meeks | pyicion Tupe o1 o1 32 28 30 30 23
Rd, Falkirk
NAg4 | A905 (Glensburgh Diffusion Tube o1 o1 21 30 31 30 24
Rd), Grangemouth
NA98 Arnothill, Falkirk Diffusion Tube 91 91 26 19 18 13 16
NA99 | St Crispins PI, Falkirk Diffusion Tube 91 91 21 24 25 25 20
NAlo1 | CGlensburgh Rd (2), Diffusion Tube 91 91 21 24 23 23 17
Grangemouth
NA105 West of Shieldhill Diffusion Tube 91 91 8 7 8 8 6
NAl07 | Main St (East), Diffusion Tube 83 83 30 26 27 30 23
Bainsford
NA110 Banknock 2 Air Diffusion Tube 91 91 19 16 16 16 13
Quality Station
Falkirk West Bridge e
NALLL | g A Ouality Station Diffusion Tube 91 91 43 36 37 38 31
NA114 Glasgow Rd, Diffusion Tube 66 66 New Location for 2018 39 41 31
Camelon
NA115 Brown St, Camelon Urban Background 91 91 New Location for 2018 18 19 13
NA116 | Kersiebank Avenue, | Urban Background / 91 91 New Location for 2019 20 15
Grangemouth Industrial
NA117 | Oswald Avenue | Urban Background/ 91 91 New Location for 2019 20 15
(East), Grangemouth Industrial
NA118 | Glebe Street, Falkirk Roadside 91 91 New Location for 2019 23 18
NA119 | Hendry Street, Falkirk | Urban Background 83 83 New Location for 2019 22 18
Notes:

Exceedances of the NO2 annual mean objective of 40ug/m? are shown in bold.

NO2 annual means exceeding 60ug/m3, indicating a potential exceedance of the NO2 1-hour mean objective are shown in bold and

underlined.
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Means for diffusion tubes have been corrected for bias. All means have been “annualised” as per LAQM.TG (16) if valid data capture for
the full calendar year is less than 75%. See Appendix C for details.

(1) Data capture for the monitoring period, in cases where monitoring was only carried out for part of the year.

(2) Data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full calendar

year is 50%).
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Table A.4 — 1-Hour Mean NO2 Monitoring Results, Number of 1-Hour Means > 200ug/m3

Falkirk Council

Monitorin Valid Data Capture Valid Data
Site ID Site Type e 9 for Monitoring Capture 2020 2016 2017 2018 2019 2020
yp Period (%) ® (%) @
A4 Falkirk Haggs Roadside Automatic 89 89 0(119) | 0(107) 0 0 0
A5 Falkirk Hope St Urban Background Automatic 83 83 0 0 (82) 0 0 0(81)
A7 Falkirk West Bridge St Roadside Automatic 88 88 0 (107) 0 0 0 0
A8 Grangemouth AURN | UrPan Background Automatic 98 98 0 0 0 0 0
/ Industrial
A9 Grangemouth Moray Urban Background Automatic 75 75 0 0 0 0 0 (70)
/ Industrial
A10 Grangemouth Urban Background .
Municipal Chambers / Industrial Automatic 95 95 0(72) 0 0
A15 Main St, Bainsford Roadside Automatic 65 65 0 (94) 0 0 (88)

Notes:

Exceedances of the NO2 1-hour mean objective (200 pg/m?3 not to be exceeded more than 18 times/year) are shown in bold.

If the period of valid data is less than 85%, the 99.8™ percentile of 1-hour means is provided in brackets.

(1) Data capture for the monitoring period, in cases where monitoring was only carried out for part of the year.

(2) Data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full calendar

year is 50%).
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Falkirk Council

Figure 1 — A4 Falkirk Haggs Long Term NO2 Concentrations

de-seasonalised Nitrogen dioxide
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Falkirk Council

Figure 2 — A5 Falkirk Hope St Long Term NO2 Concentrations
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Falkirk Council

Figure 3 — A7 Falkirk West Bridge St Long Term NO2 Concentrations

de-seasonalised Nitrogen dioxide
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Falkirk Council

Figure 4 — A8 Grangemouth AURN Long Term NO2 Concentrations

de-seasonalised Nitrogen dioxide
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Falkirk Council

Figure 5 - A9 Grangemouth Moray Long Term NO2 Concentrations

de-seasonalised Nitrogen dioxide
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Falkirk Council

Figure 6 — A10 Grangemouth Municipal Chambers Long Term NO2 Concentrations

de-seasonalised Mitrogen dioxide
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Falkirk Council

Figure 7 — A15 Main St, Bainsford Long Term NO2 Concentrations

de-seasonalised Nitrogen dioxide
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Table A.5 — Annual Mean PMz1o Monitoring Results (ug/m?)

Falkirk Council

Site _ Valid Data_ Ca.pture Valid Data
D Site Type for Monltorlng Capture 2020 (%) 2016 2017 2018 2019 2020
Period (%) ® @
A4 Falkirk Haggs 56 56 14 12 14 14 10
PMio analyser transferred from
A5 Falkirk Hope St 87 87 Falkirk Grahams Rd to Hope St 11 13 9
site on 10/10/2018
A7 Falkirk West Bridge St 38 38 15 10 6 11 8.4
A8 Grangemouth AURN 97 97 11 9 12 13 9
Al10 Grangemouth Municipal Chambers 63 63 13 12 12 14 9.6
Al4 Banknock 3 63 63 n/n 7 6.9 7.9 7.8
Al15 Main St, Bainsford 80 80 10 13 12 14 11
Notes:

Exceedances of the PM1o annual mean objective of 18 pug/m? are shown in bold.

All means have been “annualised” as per LAQM.TG (16), valid data capture for the full calendar year is less than 75%. See Appendix C

for details.

(1) Data capture for the monitoring period, in cases where monitoring was only carried out for part of the year.

(2) Data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full calendar

year is 50%).
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Table A.6 — 24-Hour Mean PM1o Monitoring Results, Number of PM1o 24-Hour Means > 50ug/m?

Falkirk Council

. . Valid Data Capture for Valid Data Capture

Site ID Site Type Monitoring Period (%) ® 2020 (%) @ 2016 2017 2018 2019 2020
A4 Falkirk Haggs 56 56 0 0 0 4 0(21)

PM10 analyser transferred
A5 Falkirk Hope St 87 87 from Grahams Rd to Hope St 0 (30) 1 0
on 10/10/2018
A7 Falkirk West Bridge St 38 38 0 0 0(47) 1 0(18)
A8 Grangemouth AURN 97 97 0 1 0 2 0
A10 Grangemouth Municipal 63 63 0 0 0 > 0(17)
Chambers
Al4 Banknock 3 63 63 3 0 2 (10) 1 1(15.6)
A15 Main St, Bainsford 80 80 0 (16) 0 0(33) 5 0
Notes:

Exceedances of the PM1o 24-hour mean objective (50 pg/m? not to be exceeded more than seven times/year) are shown in bold.

If the period of valid data is less than 85%, the 98.1st percentile of 24-hour means is provided in brackets.

(1) Data capture for the monitoring period, in cases where monitoring was only carried out for part of the year.

(2) Data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full

calendar year is 50%).
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Falkirk Council

Figure 8 — A4 Haggs Long Term PMio (24-hour mean) Concentrations

de-seasonalised PM,, particulate matter

10

LAQM Annual Progress Report 2021 85



Falkirk Council

Figure 9 — A5 Falkirk Hope St Long Term PMio (24-hour mean) Concentrations

de-seasonalised PM,, particulate matter
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Falkirk Council

Figure 10 — A7 Falkirk West Bridge St Long Term PMaio (24-hour mean) Concentrations

de-seasonalised PM,,; particulate matter
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Falkirk Council

Figure 11 — A8 Grangemouth AURN Long Term PMaio (24-hour mean) Concentrations

de-seasonalised PM,, particulate matter
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Falkirk Council

Figure 12 — A10 Grangemouth Municipal Chambers Long Term PMio (24-hour mean) Concentrations

de-seasonalised PM,, particulate matter
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Falkirk Council

Figure 13 — A15 Main St, Bainsford Long Term PMaio (24-hour mean) Concentrations

de-seasonalised PM,; particulate matter
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Table A.7 — Annual Mean PM2s Monitoring Results (ug/m3)

Falkirk Council

Valid Data Capture for

Valid Data Capture

Site ID Site Type Monitoring Period (%) ® 2020 (%) @ 2016 2017 2018 2019 2020
A4 Falkirk Haggs 29 29 6
A5 Falkirk Hope Street 87 87 5.1
A7 Falkirk West Bridge St 38 38 6 6 6 6 4.4
A8 Grangemouth AURN 94 94 6 6 7 8 6
A10 Grangemouth Municipal 63 63 4.4

Chambers
Al4 Banknock 3 63 63 n/a 3 4 4.6 3.6
Al15 Main Street, Bainsford 80 80 6.2
Notes:

Exceedances of the PM2.s annual mean objective of 10 pg/m? are shown in bold.

All means have been “annualised” as per LAQM.TG (16), valid data capture for the full calendar year is less than 75%. See Appendix

C for details.

(1) Data capture for the monitoring period, in cases where monitoring was only carried out for part of the year.

(2) Data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full

calendar year is 50%).
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Falkirk Council

Figure 15 — A7 Falkirk West Bridge St Long Term PMzs Concentrations

de-seasonalised PM, 5 particulate matter
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Figure 16 — A8 Grangemouth AURN Long Term PM2zs Concentrations
de-seasonalised PM,,; particulate matter
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Table A.8 — SO2 2020 Monitoring Results, Number of Relevant Instances

Falkirk Council

Valid Data Capture

Valid Data Capture

Number of 15-minute

Number of 1-hour

Number of 24-hour

Site ID Site Type for monitoring )
Period (%) ® 2020 (%) Means > 266 ug/m Means > 350 ug/m Means > 125 ug/m

A3 Bo’ness 97 97 0 0 0

A5 Falkirk Hope St 94 94 0 0 0
Grangemouth

A8 AURN 96 96

A9 Grangemouth 89 89 0 0 0

Moray

Grangemouth

A10 Municipal 96 96 0 0 0

Chambers

A1l Grangemouth 95 95 0 0 0

Zetland Park
Notes:

Exceedances of the SOz objectives are shown in bold (15-min mean = 35 allowed a year, 1-hour mean = 24 allowed a year, 24-hour

mean = 3 allowed a year)

If the period of valid data is less than 85%, the relevant percentiles are provided in brackets (15-Minute means: 99.9"" percentile, 1-

hour means: 99.7™ percentile, 24-hour means: 99.2" percentile).

(1) Data capture for the monitoring period, in cases where monitoring was only carried out for part of the year.

(2) Data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full

calendar year is 50%).
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Figure 18 — A3 Bo’ness Long Term SOz Concentrations

de-seasonalised Sulphur dioxide
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Figure 19 — A5 Falkirk Hope St Long Term SO2 Concentrations

de-seasonalised Sulphur dioxide
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Falkirk Council

Figure 20 — A8 Grangemouth AURN Long Term SOz Concentrations

de-seasonalised Sulphur dioxide
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Falkirk Council

Figure 21 — A9 Grangemouth Moray Long Term SO2 Concentrations

de-seasonalised Sulphur dioxide
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Falkirk Council

Figure 22 — A10 Grangemouth Municipal Chambers Long Term SOz Concentrations

de-seasonalised Sulphur dioxide
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Falkirk Council

Figure 23 — A11 Grangemouth Zetland Park Long Term SOz Concentrations

de-seasonalised Sulphur dioxide
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Falkirk Council

Figure 24 — Polar Plots of Average SO2 Concentrations Recorded at the Grangemouth Sites

A) Grangemouth AURN: 2020 B) Grangemouth AURN: 2016 — 2020
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C) Grangemouth Moray: 2020

Polar plot of SO, at Grangemouth Moray mean

for the period 2020 to 2020
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D) Grangemouth Moray 2016 — 2020

Polar plot of SO, at Grangemouth Moray mean
for the period 2016 to 2020
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E) Grangemouth Municipal Chambers: 2020

Polar plot of SO, at Falkirk Grangemouth MC mean
for the period 2020 to 2020
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F) Grangemouth Municipal Chambers: 2016 — 2020

Polar plot of SO; at Falkirk Grangemouth MC mean
for the period 2016 to 2020
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Falkirk Council

Figure 25 — Exceedances of the 15 Minute SO2 NAQS Objective Concentration at the Grangemouth Sites 2016 — 2020

Grangemouth SO,: Number of 15-minute Exceedances at the Four Monitoring Sites.
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Table A.9 — 1, 3 Butadiene Annual Mean Diffusion Tube Results for 2020

Falkirk Council

Within 1, 3 Data Annual Mean Concentrations (ug/m?)
Site ID Location Butadiene | Capturein
AQMA? 1 2020,%. (1) | 5016 2017 | 2018 | 2019 | 2020
NAdL | o Seaview N 100 0.10 0.1 0.06 0.05 0.05
ace, Bo’ness
Inchyra
NAS5 Station, N 100 0.10 0.07 0.07 0.05 0.06
Grangemouth
Powdrake
NA104 Road, N 100 0.11 0.1 0.11 0.05 0.05
Grangemouth

Note: Exceedances of the 1, 3 butadiene running annual mean NAQS objective are shown in bold.

LAQM Annual Progress Report 2021

105



Table A.10 — Benzene Annual Mean Diffusion Tube Results for 2020

Falkirk Council

Within Data Annual Mean Concentrations (ug/m?3)

Site ID Location Capturein

AQMA? | 5020, %. (1)
P 2016 2017 2018 2019 2020
NA3 Tinto Drive, Grangemouth N 91 0.51 0.58 0.66 0.8 0.48
NA21 Grangemouth Road, Falkirk College N 91 0.46 0.56 0.6 0.65 0.43
NA27 West Bridge Street, Falkirk N 91 0.78 0.68 0.7 1.07 0.61
NA37 Denny Town House N 91 0.58 0.56 0.49 0.77 0.43
NA38 Larbert Village Primary School N 83 0.51 1.01 0.5 0.51 0.45
NA41 Seaview Place, Bo’'ness N 83 1.11 0.82 0.91 0.96 0.63
NA42 Municipal Chambers, Grangemouth N 91 0.79 0.47 0.63 0.78 0.45
NA44 Harvey Avenue, Polmont N 83 0.48 0.39 0.52 0.67 0.38
NA55 Inchyra AQ Station, Grangemouth N 91 0.46 0.52 0.52 0.73 0.49
NA77 Kinnaird Village N 91 0.44 0.51 0.44 0.59 0.41
NA8O Cow Wynd, Falkirk N 91 0.56 0.57 0.52 0.66 0.46
NA81 Grahams Road, Falkirk N 91 0.95 0.7 0.81 0.97 0.62
NA94 A905 (Glensburgh Rd), N 91 0.78 0.64 0.68 0.77 0.46

Grangemouth
NA105 West of Shieldhill N 83 0.19 0.69 0.3 0.4 0.25
NA116 Kersiebank Avenue, Grangemouth Y 91 New site for 2019 0.76 0.46
Oswald Avenue (East), :

NA117 Grangemouth Y 91 New site for 2019 0.99 0.53

Note: Exceedances of the Benzene running annual mean objective of 3.25pg/m? are shown in bold.
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Table A.11 — Pumped Benzene Annual Mean Results for 2020

Falkirk Council

Annual Mean Concentrations (ug/m?)

. . Within Data Capture
Site ID Location AQMA? in 2020, % (1)
2016 2017 2018 2019 2020
A8 Grangemouth AURN Y 100 0.64 0.65 0.74 0.78 0.53

Note: Exceedances of the Benzene running annual mean objective of 3.25ug/m? are shown in bold.
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Table A.12 — Estimated Annual Mean PM2s5 Results for 2020

Falkirk Council

Valid Data _ Estimated PM,sAnnual Mean
Capture | Valid Data Concentration (pug/m3) (3)

Site ID Site Type for Capture in C ti
Monitoring | 2020 (%) orrection
Period (%) ) Factor 2016 2017 | 2018 | 2019 | 2020

@)
. PM3o analyser not
A5 Falkirk Hope St Roadside 87 87 0.55 operating at this 11 7.1 5.1
(Urban) site
A15 Main St, Roadside
Bainsford (Urban) 80 80 0.55 6.00 7.80 12 7.7 6.2

Note: Exceedences of the PM,s annual mean objective of 10ug/m?® are shown in bold.
(1) Data capture for the monitoring period, in cases where monitoring was only carried out for part of the year.
(2) Data capture for the full calendar year (e.g. if monitoring was carried out for 6 months, the maximum data capture for the full calendar year is

50%)

(3) All means have been estimated using a local correction factor as per LAQM.TG (16)*. See Appendix C for details.
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Falkirk Council

Figure 26 — Maps of the AQMA Boundaries in the Falkirk Council Area

A) Grangemouth AQMA (SO2, 15min mean) with relevant diffusion tube locations, declared November 2005
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Falkirk Council

B) Falkirk Town Centre AQMA (NO2 Annual Mean, PM1o annual and 24-hour mean) with relevant diffusion tube locations, declared March 2010
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C) Haggs AQMA (NO; annual mean), with relevant diffusion tube locations declared March 2010
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Falkirk Council
Figure 27 — Maps Showing Automatic Monitoring Locations

A) Grangemouth Air Quality (AQ) Stations

-a}

\ .‘-: gp 2 otland P:rk
\’éz 25 “‘v 'ﬁ’j ::’&‘l
.\.

',’)/

wHope St AQ Stahon

g,—_x.

1-&-—:.-\ [l ‘ ’ |
L e S
10 Croms copyt gt wed Satatoane 1L IS Cvtnarcs Survey N
|
e Savens T +
-~ R
Ralbirk Counddl

e er——r o

LAQM Annual Progress Report 2021 112



C) Falkirk West Bridge St AQ Station
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Falkirk Council
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Appendix B: Full Monthly Diffusion Tube Results for 2020

Table B.1 — NO2 2020 Monthly Diffusion Tube Results (ug/m?)

Falkirk Council

Annual Annual
Site ID Jan Feb Mar Apr®@ May Jun Jul Aug Sep Oct Nov Dec Mean: Raw Mean: Bias
Data Adjusted @
NA3 19.76 | 16.92 | 12.02 | COVID | 10.51 | 12.22 8.74 14.32 | 17.28 | 16.91 | 22.62 | 26.85 16 15
NAS 21.85 | 21.88 | 16.89 | COVID | 11.16 | 15.66 | 14.32 | 19.49 | 22.50 | 22.69 | 30.05 | 28.84 20 19
NA7 - 15.28 | 11.63 | COVID | 8.68 11.04 7.96 1159 | 1292 | 13,50 | 19.93 | 19.53 13 12
NA9 28.16 | 20.74 | 14.40 | COVID | 10.77 | 14.01 | 13.23 | 1543 | 19.87 | 23.08 | 26.73 | 26.81 19 18
NA19 29.73 | 25.72 | 17.19 | COVID | 14.05 | 19.64 | 12.01 | 20.76 | 20.10 | 25.29 | 27.26 | 28.85 22 21
NA20 27.30 | 2252 | 14.82 | COVID | 11.31 | 13.84 | 11.49 | 16.96 | 16.67 | 20.78 | 25.91 | 28.78 19 18
NA21 23.20 | 24.25 | 16.60 | COVID | 12.47 | 18.26 - 2245 | 21.47 | 20.73 | 26.10 | 32.73 22 21
NA24 29.32 | 35.09 | 21.28 | COVID | 17.98 | 19.20 | 23.11 | 26.59 | 28.49 | 29.25 | 31.26 | 32.50 27 25
NA26 15.32 | 14.25 | 13.97 | COVID | 7.05 10.49 8.85 13.92 | 13.61 | 15.54 | 24.04 | 20.22 14 13
NA27 41.46 | 36.63 | 31.87 | COVID | 26.84 | 31.63 | 23.14 | 40.80 | 39.92 | 39.40 | 43.43 | 51.74 37 35
NA29 18.02 | 16.09 | 11.58 | COVID | 8.16 11.94 7.88 12.84 | 14.08 | 13.56 | 18.19 | 23.72 14 13
NA36 28.37 | 30.90 | 21.94 | COVID | 18.21 | 26.54 | 21.98 | 29.99 | 29.57 | 32.49 | 34.49 | 40.78 29 27
NA37 19.06 | 14.60 | 11.54 | COVID | 8.09 11.53 7.51 13.04 | 13.24 | 1554 | 21.37 | 23.67 14 14
NA38 16.50 | 15.10 | 10.36 | COVID | 7.36 - 6.98 10.18 | 11.52 | 14.95 | 19.67 | 23.97 14 13
NA41 26.00 | 19.87 | 16.63 | COVID | 13.13 | 15.19 | 12.62 - 20.55 | 22.14 | 24.85 | 26.20 20 19
16.32 | 16.68 | 13.71 | COVID | 9.96 11.04 9.55 12.79 | 16.34 | 17.15 | 23.04 | 25.30
%‘éis(f 21.07 | 16.78 | 14.96 | COVID | 9.18 | 10.75 | 9.37 | 12.60 | 16.68 | 15.67 | 23.76 | 26.17 16 15
21.19 | 1941 | 1393 | COVID | 9.78 10.65 9.77 12.71 | 15.13 | 18.31 | 23.69 | 25.76
NA44 18.69 | 17.06 | 12.13 | COVID | 9.49 9.76 9.84 13.62 | 14.78 | 15,51 | 18.84 | 20.14 15 14
NA48 18.22 | 1450 | 15.11 | COVID | 10.89 | 14.35 9.57 15.04 | 1555 | 17.57 | 21.59 | 23.90 16 15
NA50 19.16 | 15.17 | 19.19 | COVID | 13.19 | 18.73 | 11.07 | 2254 | 21.45 | 21.23 | 23.92 | 27.65 19 18
NA51 23.22 | 1740 | 15.41 | COVID | 12.23 | 13.82 | 14.85 | 19.24 | 20.66 | 23.00 | 23.86 | 29.32 19 18
NA52 27.23 | 2296 | 15.31 | COVID | 11.81 | 15.62 | 13.83 | 18.93 | 22.15 | 21.94 | 28.96 | 30.87 21 20
NA53 - 26.05 | 19.29 | COVID | 14.43 | 22.24 | 11.53 | 23.29 | 21.78 | 24.67 | 29.32 | 29.47 22 21
NA5S8 19.90 | 16.18 | 14.03 | COVID 9.77 12.55 9.31 - 17.01 | 17.98 | 25.27 | 24.57 17 16
NA59 31.40 | 27.99 | 19.00 | COVID | 14.10 | 19.72 | 15.24 | 19.65 | 25.16 | 23.82 | 32.97 | 34.65 24 23
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Falkirk Council

Annual Annual
Site ID Jan Feb Mar Apr®@ May Jun Jul Aug Sep Oct Nov Dec Mean: Raw Mean: Bias
Data Adjusted @
NA60 30.81 | 22.91 | 18.10 | COVID | 14.01 | 1651 | 13.27 | 17.31 | 22.56 | 26.01 | 29.89 | 31.47 22 21
NA61 24.97 | 22.62 | 17.10 | COVID | 12.79 | 16.81 | 12.52 | 19.32 | 20.68 | 21.72 | 25.43 | 28.49 20 19
NA62 37.78 | 36.28 | 23.59 | COVID | 19.19 | 20.24 | 2158 | 25.78 | 28.52 | 31.13 | 35.66 | 34.82 29 27
NA63 38.27 | 28.34 ~ | COVID | 18.35 | 13.83 | 19.90 | 28.99 | 28.96 | 33.60 | 35.67 | 44.48 29 27
NA64 983 | 11.18 | 959 | COVID | 7.93 | 10.96 | 7.09 | 12.07 | 12.91 | 14.24 | 19.52 | 18.96 12 11
NA65 21.70 | 20.72 | 16.93 | COVID | 14.02 | 1557 | 12.83 | 18.36 | 22.10 | 19.68 | 28.04 | 32.38 20 19
NA67 26.42 | 24.47 | 18.56 | COVID | 13.17 | 16.70 : 2215 | 26.39 | 23.15 | 30.55 | 32.64 23 22
NA69 27.76 | 21.564 | 21.73 | COVID | 17.11 | 20.02 | 15.87 | 29.82 | 27.56 | 25.38 | 28.25 | 33.50 24 23
NA71 37.10 | 29.89 | 18.60 | COVID | 15.83 | 17.25 | 20.00 | 25.04 | 30.10 | 29.08 | 33.46 | 38.01 27 25
NA72 2420 | 24.67 | 19.70 | COVID | 13.75 | 17.73 | 12.55 | 24.76 | 25.77 | 25.64 | 35.14 | 33.70 23 22
NA73 2752 | 26.06 | 24.55 | COVID | 16.81 | 24.35 | 15.80 | 26.26 | 27.48 | 28.23 | 31.67 | 35.79 26 24
NA76 2439 | 19.91 | 1352 | COVID | 8.90 | 1159 | 10.42 | 12.66 | 16.47 | 15.82 | 23.82 | 24.39 17 16
NA77 2756 | 22.01 | 1452 | COVID | 9.94 | 14.43 | 12.06 | 16.90 | 20.01 | 22.64 | 25.45 | 28.80 19 18
NA78 19.35 | 2525 | 18.11 | COVID | 15.64 | 18.50 | 18.08 ; 25.08 | 25.18 | 29.48 | 30.31 22 21
NA8O 35.63 | 33.97 | 19.79 | COVID | 13.99 | 16.65 - 32.50 | 25.08 | 26.24 | 33.25 | 33.94 27 25
NA81 2957 | 2451 | 20.82 | COVID | 16.83 | 23.14 | 1459 | 28.68 | 24.91 | 26.83 | 33.25 | 36.42 25 24
NA82 19.18 | 15.68 | 13.32 | COVID | 8.70 | 11.31 | 8.72 | 12.98 | 16.07 | 17.18 | 22.49 | 26.76 16 15
NA83 30.13 | 34.62 | 23.03 | COVID | 17.58 | 20.68 | 16.96 | 23.37 | 26.21 | 27.33 | 33.06 | 34.71 26 25
NA85 1853 | 13.56 | 12.99 | COVID | 8.75 | 13.55 | 7.61 | 17.46 | 13.85 | 16.96 | 20.62 | 25.80 15 14
NA86 12.20 | 13.40 | 10.63 | COVID | 7.60 | 8.63 | 6.88 | 11.29 | 11.25 | 13.38 | 19.29 | 21.23 12 12
NA87 28.61 | 28.05 | 17.97 | COVID | 14.73 | 4.20 | 16.79 | 23.81 | 25.13 | 26.63 | 27.08 | 29.05 22 21
NASS 25.32 | 28.77 | 18.03 | COVID | 1558 | 17.38 | 18.98 | 15.45 | 22.52 | 26.24 | 24.19 | 26.32 22 20
NA89 2875 | 26.88 | 20.75 | COVID | 16.04 | 19.05 | 13.90 | 23.14 | 25.22 | 23.82 | 31.64 | 34.85 24 23
NA94 35.59 | 32.561 | 20.34 | COVID | 16.59 | 16.07 | 18.30 | 20.90 | 25.96 | 28.31 | 34.95 | 3521 26 24
NA9S 16.46 | 18.43 | 14.88 | COVID | 10.43 | 21.96 | 958 | 15.71 | 1546 | 1569 | 22.09 | 26.63 17 16
NA99 27.64 | 25.12 | 17.40 | COVID | 13.80 | 16.40 | 14.74 | 19.80 | 19.50 | 22.66 | 23.51 | 28.15 21 20
NA101 23.15 | 21.81 | 15.01 | COVID | 10.47 | 16.02 | 1054 | 18.11 | 1527 | 24.13 | 24.07 | 2559 19 17
NA105 6.82 | 633 | 545 | COVID | 392 | 595 | 363 | 564 | 667 | 7.39 | 12.05 | 9.96 7 6
NA107 30.07 | 21.81 ~ | COVID | 14.03 | 20.27 | 14.76 | 23.78 | 27.72 | 27.19 | 30.99 | 35.48 25 23
NA110 20.33 | 14.93 | 10.27 | COVID | 8.05 | 11.22 | 9.83 | 12.90 | 13.68 | 1557 | 17.74 | 17.54 14 13
35.20 | 30.53 | 29.28 | COVID | 22.53 | 29.77 | 19.86 | 35.78 | 34.48 | 30.91 | 36.29 | 44.18
Ngtlei)(s‘ 35.34 | 37.39 | 29.20 [ covID | 23.33 | 29.69 | 22.05 | 36.55 | 33.91 | 36.13 | 36.44 | 43.44 32 31
3401 | 3321 | 31.71 [coviD | 22.61 | 30.16 | 22.11 | 33.22 | 34.08 | 32.41 | 39.56 | 45.93
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Annual Annual

Site ID Jan Feb Mar Apr®@ May Jun Jul Aug Sep Oct Nov Dec Mean: Raw Mean: Bias

Data Adjusted @
NA114 37.77 | 32.27 | 25,52 | COVID | 24.82 | 28.77 - - 35.93 | 36.72 - 40.76 33 31
NA115 18.39 | 1423 | 1156 |COVID | 7.39 | 1282 | 7.82 | 13.68 | 14.79 | 15.03 | 20.52 | 19.71 14 13
NA116 17.28 | 16.34 | 1454 | COVID | 11.18 | 1345 | 8.08 | 18.15 | 14.36 | 18.27 | 20.29 | 26.92 16 15
NA117 20.29 | 16.37 | 13.90 | COVID | 10.03 | 12.24 | 10.22 | 12.53 | 16.33 | 17.74 | 21.79 | 27.97 16 15
NA118 23.42 | 21.93 | 15,63 | COVID | 11.32 | 1343 | 9.18 | 19.28 | 19.44 | 20.07 | 24.15 | 27.47 19 18
NA119 24.30 | 20.77 | 16.70 | COVID | 13.03 | 16.58 | 12.44 | 18.45 | 16.51 - 23.80 | 26.72 19 18

Notes:

(1) See Appendix C for details on bias adjustment

(2) Diffusion tubes not collected during April 2020 due to the ‘Stay at Home’ Scottish Government Coronavirus advice:

https://www.qgov.scot/coronavirus-covid-19/
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Table B.2 — 1,3 Butadiene Monthly Diffusion Tube Results for 2020 (ppb)

Falkirk Council

Annual Mean: | Annual Mean:
Site ID Jan Feb Mar | Apr® | May Jun Jul Aug Sep Oct Nov Dec Raw Data Raw Data
(ppb) (ng/m?)

41 0.02 | 0.02 | 001 |[COVID| 0.02 | 0.02 | 0.03 | 0.02 | 003 | 0.02 | 0.03 | 0.02 0.02 0.05

55 0.02 | 0.02 | 001 |COVID| 0.02 | 006 | 0.03 | 0.02 | 003 | 0.02 | 0.03 | 0.02 0.03 0.06

104 0.02 | 0.02 | 001 |COVID| 0.02 | 0.02 | 0.03 | 0.02 | 003 | 0.02 | 0.03 | 0.02 0.02 0.05
(1) Diffusion tubes not collected during April 2020 due to the ‘Stay at Home’ Scottish Government Coronavirus advice:
https://www.gov.scot/coronavirus-covid-19/
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Table B.3 — Benzene Monthly Diffusion Tube Results for 2020 (ppb)

Falkirk Council

Annual Mean: | Annual Mean:
Site ID Jan Feb Mar | Apr® | May Jun Jul Aug Sep Oct Nov Dec Raw Data Raw Data
(ppb) (hg/m?)

3 0.13 0.15 0.15 | COVID | 0.12 0.14 0.07 0.12 0.15 0.14 0.21 0.25 0.15 0.48
21 0.12 0.12 0.16 | COVID | 0.10 0.14 0.07 0.11 0.13 0.11 0.20 0.19 0.13 0.43
27 0.20 0.15 0.17 | COVID | 0.12 0.15 0.09 0.13 0.20 0.18 0.32 0.36 0.19 0.61
37 0.15 0.15 0.17 | COVID | 0.09 0.12 0.07 0.10 0.15 0.13 0.07 0.26 0.13 0.43
38 0.18 0.14 0.16 | COVID | 0.09 - 0.07 0.08 0.11 0.11 0.23 0.20 0.14 0.45
41 0.07 - 0.16 | COVID | 0.13 0.20 0.10 0.15 0.22 0.16 0.37 0.37 0.19 0.63
42 0.06 0.17 0.15 | COvVID | 0.11 0.16 0.07 0.10 0.15 0.12 0.18 0.25 0.14 0.45
44 - 0.09 0.11 | COVID | 0.09 0.10 0.07 0.09 0.11 0.12 0.18 0.20 0.12 0.38
55 0.13 0.13 0.18 | COVID | 0.15 0.17 0.07 0.13 0.16 0.12 0.20 0.22 0.15 0.49
77 0.12 0.14 0.16 | COVID | 0.07 0.12 0.07 0.08 0.11 0.10 0.20 0.21 0.13 0.41
80 0.17 0.10 0.17 | COvVID | 0.11 0.13 0.07 0.09 0.13 0.12 0.21 0.27 0.14 0.46
81 0.20 0.19 0.16 | COVID | 0.12 0.17 0.14 0.14 0.20 0.12 0.35 0.32 0.19 0.62
94 0.16 0.22 0.16 | COVID | 0.13 0.16 0.07 0.14 0.13 0.12 0.07 0.21 0.14 0.46
105 0.10 0.10 0.10 | COVID | 0.06 0.07 0.07 0.05 0.07 0.06 0.09 - 0.08 0.25
116 0.15 0.12 0.15 | COVID | 0.12 0.14 0.07 0.13 0.14 0.13 0.20 0.21 0.14 0.46
117 0.13 0.13 0.18 | COVID | 0.13 0.20 0.07 0.16 0.17 0.13 0.24 0.25 0.16 0.53

(1) Diffusion tubes not collected during April 2020 due to the ‘Stay at Home’ Scottish Government Coronavirus advice:

https://www.gov.scot/coronavirus-covid-19/
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Falkirk Council

Appendix C: Supporting Technical Information / Air
Quality Monitoring Data QA/QC

New or Changed Sources Identified Within Falkirk Council
During 2020

The only new potential source that may affect air quality within the Falkirk Council area in
2020/21 was a proposed upgrade to a section of road and associated junctions. These
road upgrades are proposed to take place between Earlsgate and the Forth Valley College
on the A904 and alongside the Helix and Falkirk Football Club along the A9. The proposed
development is seeking permission to These upgrades form part of the Falkirk Gateway
Masterplan. An initial design has been submitted that involves road widening and general
improvements, three new roundabouts, improvement of the existing A9/A904 roundabout,
and an iconic pedestrian crossing structure over the existing A9/A904 roundabout. The
AQIA was completed by WSP on behalf of Falkirk Council (report ref: WSP-9750-0000-R-
007).
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Falkirk Council

Additional Air Quality Works Undertaken by Falkirk Council

During 2020

Grangemouth 2020 Emissions Study

SWECO ﬁ

Air Quality Modelling Study

Grangemouth Emissions Study
Falkirk Counci

Sweco UK Limited
Sulte 4.2, City Park
368 Alexandra Parade
Giasgow, G31 3AU
+44 141 4141700

W IO 0 L
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Falkirk Council

SWECO %
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SWECO %
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Falkirk Council

.
SWECO t

1 Introduction
Sweeco LK Lid (Sweeo) have besn appoinied by Falkirk Council fo provide consultancy support
on behalf of fem and SEPA. The purpose of this report 5 to provide the Council with a report

suitable for submission under the LAGOM Review and Assessment process. for the following
modelling studies:

= (Gmngemouth tafic emssions modeling assessment and source  apportionment
anakysis

=  Rewiew of pollutant emissions within Grangemouth ACQMA inchuding dispersion modelling
of all industrial emissions

11 Background

C‘:Engeml:uﬂﬂs a towmn within the Falkirk bocal authority area. Falkirk Council declared an AGMA
n Grangemouth for the S0: 15minute mean in 2005 for an area encompassing Grangemouth

petrochemical cormplex and the adjacent arsa,

Previous assessment work in the AQOMA has focwssed on the short teem 50; cbjeciives in
solation. This package of work will consider the following pollutant emissions, Chddes of Mitrogen
NNy, Particulates (PMe and PMzs), Sulphur Dicaxide (50s) and Carbon Monozide (CO),
where data are avalable. The study area considered within the assessment is presented in Figure
11.

Falkirk Councd criginally wanted the modeling study to provide an overall picture of emissions
during 2017. However, on completion of the noad fraffic modelling study and while compding the
emissions nventory for the ndusiral emissions we reviewed the 2018 emissions data. These
data indicated that the emissions for several stes had reduced from 2017 For some sites this
was due to a change in opsraton under revised pemits and { o a reduction in permitied
emissions in onrder that they mest new BAT standards. Therefiore, the Council and SEPA agresd
that an updated 2018 emission invemtony be built for both the industrial emissions and road trafic
shudy be wpdated to 2013 too. This will be discussed in more detail in the subsequent chapters of
this report.

The modelling studies hawe predicted air pollutant concenfrations within Grangemouth and
undertaken defailed source apportionment modelling for all sources. This will determine which
sources have the greatest influence on air quality concentrations within Grangemaouth.

Since previous air quality modelling of sources within Grangemouth, there has been considerable
changes to sources and their emissions.

To ouwr knowdedge, this assessment s the first assessment where both the ncad tafic sources
and industrial sownces within Grangemouth have been modelled fogether for the assessment of
pollutant other than just e short term 50 objectives. By combining both the industrial and raffic
emissions in & complete assessment, this will provide Falkirk Councll with an owerall
understanding of pollutant concenfrations across Grangemouth and infiomm future managemeent

of fhe AQMA
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2 Legislation and Policy

21 Legislation

Air quality is an msue of potential significance at intermational, national and local levels. While
thers are undoubledly important mmifications for global and national air guality from a wide ange
of developments, 3= recognised by numerous intemational conventions and European Direciives,
the primary focus of this assessment & e suitability of the application site for residential
dewslopment and the potential impact of e proposed development on the local air quality.

211 Emvironment Act 1885

Part |\ of the Emvironment Act 1295 places a duly on the Secretary of State for the Ervironment
to develop, implement and maintain an Air Cuality Strategy with e aim of reducing atmosphenic
emissions and improving air quality. The Ar Cuality Strategy for England, Scotland, Wales and
MNorthem lreland (the UK) provides the framework for ensuning the air guality limit values are
complied with based on a combination of intemational, national and kocal measures o reduce
emissions and improve ar quality. This includes the statutory duty, also under Part IV of the
Enwionrment Act 1295, where bocal authorties must review and assess air quality in their areas
on an annual basis. This review and assessment process in known as Local Ar Cuality
Management [LACM)

The focus on kocal air guality s reflecied in the air quality objectwves (AQ0s) st out in the Ar
Cality Strategy for the UK. The strategy presents measures to confrol and improve e quality
of air in the UK and reflects the increasing understanding of the potential health risks associated
with poor air quality and the benefits that can be gained from its improsements.

The K chjectives are at least a= siringent as the Burcpean Limit Values for the vanious pollutanis.
The Limit Valees camy legal standing and have been writhen into UK law Swough the various Air
Cnality Standards Regulations. It is worth nofing that the Scoftish Gowermment has adopied a fine
particulate matter (PMio) anmeal mean objective that s more stringent than the LUK or EU
standard. The Scofiish PMa: standard is written into regulation and therafiore camies equivalent
weight to the Limit Value based standards. In addition, on the 1st of Aprl 2016, the Scottish
Zowemment adopted the World Health Organisation (WHO) Guiddline Valee for wira-fine
particulate matter (Phy<) of 10 po'm? as an annual mean objective via the Air Quality [Scotiand)
Amendment Regulations 2016

The LAGQM framework requires that local authonties who identify exceedances of air quality
objectives within ther geographical area must designate Air Quality Management Areas (ACKMAS)
and produce an Air Quality Action Plan setting out measures they intend to take to work towards
the objectives.

Table 2.1:-:Air Quality Standards (AQ5]) for the prozecton of human healdy

m Alr Qualty Handardc (ugm) Maacursd ac

] Aninual Msan
Oné RoUr maan, mof to be axpeaded mors
200 than 18 timec per vear (squivalant to tha
0. 79t peroantlls of howrly maanc
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Annual Msan
24 hour mnsan, not fo be sxossded mors
than 7 times a year jsguivalent fo the

23.08th peroantlke of 24-hour mesane]
Annual Msan

2d DL Frisan
(e perentlle of 24-hour meant

1 heliUr masan
BT percantiles of 2&-hour mesan)

16 miruts maan
(B3 5™ peroantils of 2&-hour mesan)

Runmimg B howr maan

M

Sensitive locati
The locations where objectives apply are defined in the Ar Quality Stabegy (AQS) as locations
oufside buildings or offver natural or man-made stuchures above or below ground where members
of the public are regulary present and might reasonably be expected to be exposed over the
relevant averaging percd of the objectives. Typically, these include residential properies,

All lovators where membess of the publle mighi be

regularty sspossd. Bulkding Tagadec of  reckdsnbal
propartias, cohoods, honpiale, oars homess abo. mambers of the public do nof

J
!
i
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All looattons whers the annual mean objecdive would apply, Esrbelde cles (a6 cpposad fo

‘ftosgether wikth hotels and gandens of recidential proparties.  looations & the bullding Tagads],
or any other looabon whesms
publle sxpocurs ke sxpecied o
e whenird derm.

Al oatione whars the annual mean, 34-hour maan and 8- Esrbclde chess whars the publio

hour maan apoly plss: kerbelde ciec of bucy chopping  would not be axpeoted fo have

Girests; parts of oar parks, bus and ralleay ctafions, ofo.  regulsr aooecs.

‘winiloh mre peot ully arolocad, whers membsrs of the publio

milgivt resccnably be expeoied to cpand ons Rour of Fnore:;

A cutdoor looatlons whers mesmibens of the oubllo miobd

rexconably ba sxpswed to opend ones Rour or Kngsr.

&ll lnoatione. whare mismbesrs of the publlia
miloit resconablv be sonoced for a parlod of 15
mirutss or kongsr.
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3 Policy and Guidance

31 Local Air Guality Management Policy Guidance

This pelicy guidance' provides guidance to help local authorities with their local air guality
management dufies in ine with the Environment Act 1295, The guidance cutlines the background
aind legislative frameweork to which the local authorities miest work to; the principles behind reviews
and assessments of air guality and the recommended steps; how bocal authonties should handle
the designation of AQMAs; the dewelopment of local air quality stategies and the general
principles behind air quality and |land wse planning.

e Clean Air Strategy. 2013

Published by Defra This Clean Air Strategy sets out the case for action and demonsirates the
commitments to improve our air quality. it highlights that some objective levels are even more
ambitiows than EL reguirements to protect human health and exposure to polliants. The Clean
Air Strategy ouifines that air quality is the responsibility of the devolved adminisirations.

313 Cleaner &ir for Scotland, 2015

Cleamer Ar for Scofland is a coss-govemment stategy which details how e Scolfish
Zpeemment and any pariner crganisations propose o reduce air polluton and fulfl Scotland’s
legal requirerments. |t provides a national framework which allows the pulblic to befter understand
o thie Scottish Govemment and associated organisations will achieve these goals. The sirategy
cuifines a range of policies and initafives which include a Mational Modeling Frameswork; a
Mational Low Emission Framework; the adoption of Word Health Organisation guideline values
for particulate matter in Scottish Legislation, and proposals o raise awarensss on national air
aquality.

34 Mational Air Pollution Controd Programme, 2009

The National Ar Pollution Contrel Programme (MAPCP) sets cut how the LIE can meat the legally
binding 2020 and 2030 emission reduchon commiiments (ERCs). These commitments apply for
5 podiuiznis:

nitrogen oxides

armmmianis

non-methiane volatile erganic compounds
particulate matter

sulphur dioxide

] Grangemouth Air Guality Action Plan, 2007

In 2005 Falkirk Council dedared an Air Quality Management Area (ACMA) in response o
measuned exceedances of the 15-minute S50. objective in the areas sumounding the karge
ndusirial complex in Grangemouth. Following the declamstion of the ACQMA, A Further
Ascecoment of S04 concentrations in the AOMA was underaken in 2008-2007. The aim of the
Further Assessment was o consider emissions i more detsl such that e specific source or
sources contributing to the measured exceedancas could be identified such that the Action Plan

' Pt IV of the Emvironment Act 1995 Local Alr Quality Management Policy Guklance PG{S) [15) March

2016
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could be targeied. The Further Asseszment incuded a more detalled inventory of emissions from

the principal emission sources.

Based upon the findings of the Further Assessment, Fallirk Councd published an Air Cuality

Action Plan (AQAP) in 2007.
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4 Baseline Air Quality
41 Monitoring data

The assessment considers emissions data in 2018 therefore we have used 2018 measurement
data to represent the baseline air guality within the modeliing assessmenis.

Falkirk Council undertake monitonng of MOz, Phig, Phes and 50: at automatic monitonng sites
in Grangemouth. Falkik Council measures MOs using diffusion tubes at several kocstions in
Grangemouth and the sumounding arsa. Falkirk Coundd do not underake any GO monionng.

42 S0y

The Grangemouth ACMA was declared in 2005 for exceedances of the 15minute mean S0;
objective. Since the ACQMA was decaled the numbers of exceedances have dropped significanty
from ceer 400 at ther peak in 2003 to only 1 excesdance at Grangemouth Moay in 2013 A
surmmary of the numbers of excesdances since the AQMA has been in place is shown in Chart
4-1.

Cham 4-1 Numbers of exceadances of 15 min mean 502 2006 to 2018

Mo of exceedences of 15min mean 50,
2006 to 2018

3

=

L
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The results for 2018 for cormparison with all of the 50 short term air quality objectives has been
prowided in Table 4.1.
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Table 4.1: 50: NUMBER OF EXCEEDANCES XH8

.E:lwﬂlmmi‘l' 1] a 1]

.Eﬁngermﬂi 20358 83131 Y 1 a 1]

Grangemouth  HE2E1G 832008 Y 1] 1] 1]

-Iela'rd 2B 831108 Y 0 1] 1]

4.3 MO,

Falkirk Council cumenthy measures, MOz at three automatic monitoring stabions and at 5 further
kocations wsing diffusion fubes. There are cumentty no measured exceedances of the annual
mean MO objective at any of the sites in Grangemouth. The highest concentration measured in
Grangemouth is 31 pgin measared at site NASE which is bocated on the ARG,

Due to the extent of the modeling study and for mode] verification of the mad tansport component
additional monionng locabions out with Grangemouth hawve also been indhuded these are localions.
MAZ1, MAST, MNADBY and MATDT.

emissions. While the Grangemauth MC is within 20m of Bo'ness Road it is also located within the
at thits locabion woulkd not represent the Road MOx from Boness Road in isolaticn.

The air guality concentrations measuned at Grangemouth ower the last 5 years are presented in
Tabde 4.2, The moniboning sites wethin the study area are presented in Figure 4.1 for automaiic
sites and Figure 4.2 for diffusion tube monitoring locations.

Table 4.2: NO; monitoring results 2014 — 2018 (ug/m’)

- Grangemouth 203330 esmE Y i} 14 16 14 14
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Grangemauth 203480 891321 Y 15 15 18 17 17

i

Grangemouth 287318 622000 Y 19 1B M 17 18
Municipal

5

Ttz Crive, 203427 630386 N 19 20 18 18 18
Grangemaowuth

Grangemouth 280112 630500 N pc: S < 2B 28 |
Rd,

Falkirk College

Municipal 20817 832000 N 19 20 20 17 %
Charmbers,

Grangemouth

Mary 5t, 200985 &7VB4ED N P! 18 25 2 24
Lauwieston

Inchyra Rd 2084023 SA0ER N i 0 23 18 |
Grangemaouth

AR05 201213 8T N A 24 21 0 1
| Sensburgh

Rd},

Grangemouth

Glensbargh Rd 201127 682007 N P’ 22 21 24 I3
(21,

Grangemouth
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Table 4.5 Adjusted annual mean background concentrations 2018 [ugim?)

_ 154 122 68 68 24
_ a1 a5 64 58 25
_ 154 103 106 6.1 42
_ 17 102 8.1 6.1 a0
_ 145 o6 50 50 34
_ 15.1 12 64 64 a8
_ 130 104 82 62 44
_ 174 118 68 67 a8
I S S S .
_ 160 115 64 64 50
_ 153 100 64 65 48
_ 178 108 64 64 49
_ 177 10.7 6.3 6.3 53
_ 15.1 02 64 64 a7
_ 165 105 6.1 6.1 61
_ 217 115 68 67 45
_ 163 102 64 64 54
_ 104 105 64 65 57
_ 102 12 6.3 64 a8
_ 16.1 105 6.1 6.1 a7
_ 175 108 64 64 4.1
I S o
ST ONEIT e
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5 Methodology

ad Dispersion modelling methodology
Dispersion models, which are used to predict ground leved pollutant concentrations.

The dispersion models used in this assessment were the most up-io-date version of the model,
ADMS-Roads Exira (ADMS ROADS 5.0}, was used for e assessment of road traffic emissions
Modelling of industrial sources was undertaken in ADMS 5.2

While ADMS ROADS EXTRA can moded point sources simultaneoushy with road raific sources it
doesn't have some of the functionality of ADMS. Due to the complexity of the indusinal points
spurces being modelled and the need o use additional nput files the indusirial emissions were
maodslled separately. Ful detals of this is dscussed in the following sections.

511 Mapping

The mapping data used within the assessment is mastermap data provided by Falkirk Councd
This enabled accurate 05 x y gnd references to be obtained for the industrial instalation locations
and fior recepior kocations to be accurabely identified. All maps within this report contain Ordnance
Sureey data & Crown copyright and database right 2018,

812  Meteornicgical data

Typically, when undertaking an assessment of indusirial emissions to obtain the worst case
mpact you would assess 3 o 5 years of metecmlogical data. While we did underiake 3
meteomdogical sensiivity, te pupose of this assessment s to determine what the pollutant
concentrations acness Grangemouth were in based on 2018 emissions to provide a tofal pollutant
concentration for all sources in 201 8. Therefore only 2018 hourly sequeniial meteormlogical data
measured at the BEdinburgh Gogarbank site was used for the final mode! predictions.

Previous modeling has shown that the meteorological data has many hours which can be
classfied as calm and under these conditions ground level concentrations can be greater.
Thersfiore, the Calms module within ADMS was uilised in the modelling of the ndustnal

EMESSIoNS.

The 2018 wind rose for Gogarbank is presented in Chart 5-1.
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Chart 5-1 2018 Edinburgh Gogarbank meteorclogical data

5313  Surface roughness and metecrological parameters

A surface roughness of 1m was used to represent the dispersion site within the road raffic model
to represent fhe mixed suburban area. The minimuem Monin-Obukhow length (m) was set to 30m,
which is representative of mixed ubanfindustnal

Due to the complexty of the indusirial sies which incudes lange numbers of buildings and
structures i's not possible to include all of these explicitly in the model but they will have an
nfluence on the dispersion as shown in previous modelling assessment of the area. Thersfore, a
surface roughness of 1.5m was used to represent the dispersion site within the indusirial model,
due to the built-up nature of the industral sites within Grangemouth This has been accepted
method in previcus modelling assessments of the ACKA.

The minimum Monin-Obukhow length (m) was set to 30m. which is representative of miced

whan/indusrial.
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At the metecrolegical site, a surface roughness of 0.02m was used to represent the Edinburgh
Gogarbank metrological site. The minimum Monin-Obukhoy length (m) was set to 10m.

a.14 Temain
Prewigus shudies have shown that gradient =5 a key consideration in the assessment of the
indusirial emissions within the Grangemouth AQMA, Therefore, a temain file was included in the

:

515  Model doman and recepior locabions

The model has been used to predict pollutant concentrations at a number of specfied recaptors
and across a modelled grid. The miodelled grid was set at a resolution of 30m.

The model has been used to predict annual mean concentrations of MOz, PMwe and PMzsat a
selecion of sensitive receptors within the study area. The receplors are loeated at the fagade of
bwildings in the model domain where relevant exposure exists. While GO and S50: are assessed
against the short term ohjectves it was felt that these recepiors were still representative.

The receptors have been modelled at 1.5 m to represent human exposure at ground floor lewel.
The receptors modeli=d and the moded domain are presented in Tabde 5.1 and Figure 5.1.

Table 5.1: Recaptor Locations

_zmurm 6821105 15 Residential
_zm-mu BRIDB4T 15 Residential
e
_Eﬂ'IEIH.EI 6BO0TM.1 15 Residential
I e N
_zna-mm 6708181 15 Residential
I )
_zmz?u 6709108 15 Residential
I S s s
IR ) s
I e I s
_29353?.& BEIT321 15 Residential
N e O s
_mmu 6817200 15 Residential
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I N (s
R i e
I G S B
_mar 6783771 15 Residential
I IS B
_zn-lﬁu G67T040B5 15 Residential
R = e
_m}ﬂ-m.? BTR4305 15 Residential
R = e
_2&9?14.1 6803463 15 Residential
I = 222113 s
0
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293120 1.5 School
202850 GB1530 15 -

293520 GE2010 15 Residential
204040 GB1470 15 Residential
203874 GE1Z4 15 Residential
293188 Gela12 15 School
293420 GEA0S5 15 Residential
293417 GE150T 1.5 Residential
203381 GBI 15 Residential
292638 GBIE11 15 Residential

286165 GE4008 15 -

203668260 6BI321.31 15 Resdential
2043535 GTETTE 15 Residential
20073050 6BOSTT.A1 15 -
2015076 GEMATE 15 Residential
2012878 6819381 15 Resdential
202055 6B09358 15 Resdential
2010802  GR0EA0 15 Residential
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Figure 5.1: Receptor Locations Grangemouth
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3] Road Traffic Assessment

61 Traffic data

Falkirk Council undertake auiomatic rafc counts (ATC) at @ member of road side locations
amund the Councd area on an anmal bass. Trafic data were provided in the fom of Annual
Average Daily Trafic (AADT) Sows, which were derived from their ATC count data provided by
Falkirk Council represepting 2013, Where ATC data wers unavailable, rafiic data were
suppdermenied with Depariment for Transport (CFT) traffic data for 2018.

Each mad link included in the model also ncduded a detailed fieet split namely: moborcycles;
cars, LGV HGV and buses.

Full details of the traffic data used within the assessment is presented in Table §.1.

Traffic pattems in urban kocations are complex and it is mot possible to fully represent the
complexities in atmospheric dispersion models. As 24 hour Gme varying tafic flow data were not
available a degres of uncertainty is infroduced in the modeling as it uses simple mefrics [AADT,
average speed and wehicle split composition) to describe the complex traffic pattems. Howeser,
any uncertainty in the emissions s modelling assumpions is reduced in the model verfication
and adjustment process. This is described i detal in Appendix A.

Furthermore, speed data has been estimated from google maps trafiic layer, adding uncertainty

o e modelled vehicle speeds.
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Tabie 6.1: Traffic Data used within Assessment
(o ~~ THUEeAR TR W A oW wE O OW=
_ 13738 DfT 10065 ne B22 0.6 16.3 01
_ 12565 Glensburgh Foad ATC 2.4 821 11 12.3 21
_ 10141 Earls Road ATC 11 774 ns 17.5 az
_ 10174 DfT 80122 04 T24 18 253 01
_ 10178 DfT 10084 04 724 18 253 0.1
_ 18302 Inchyra Road ATC 18 B23 07 14.0 1.1
_ 13007 Beancross Road ATC 0 BA.1 ne 120 1.1
_ 28703 DFT 74405 02 TB.3 10 16.0 a6
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62 Vehicle emission factors

The latest version of the Emissions Factors Toolkit (EFT V2.0 May_ 2012 release) was used in this
assessment o caleulate pollutant emission fachors for each road fink modelied. The emissions
wene calculated in the ADMS-Roads 5.0 model. which has EFT V.0 built into the model

Parameters such as traffic wolume, speed and fleet composition were entered into ADMS, and an
emissions factor in grams of poliutantklometre/second was generated for use in the dispersion
mizdel. In the latest version of the EFT, MCx and PM emission factors are taken from the European
Envionment Agency (EEA) COPERT 5 emssion calculation tool. These emissions factors are
widely used for calculating emissions from road traffic in Europe. Defra recognise these as the
curment official emission factors for mad Fafic sowces when conduciing local, regional and
nabional scale dispersion modelling assessments.

The latest wersion of the EFT also incledes addition of road abmasion emission faciors for
partculate matier; and changes to composition of the wehide fleet in terms of the proportion of
wehicle km tavelled by each Buro standard, technology mix, wehicle sze and wehide category.
Much of the supporting data in the EFT & prowvided by the Department for Transport (CHT).
Highwiays Agency and Transport Scotland.

iehicle emission projections are based largedy on the assumption that emissions from the flest
will fall a5 newer vehicles are introduced at a renewal rate forecast by the OFT. Any inaccuracy in
the projections or the COPERT 5 emissions factors contained in the EFT will be unavoidably
camed forsard into this modelling assessment.

6.3 Treatment of modelled N0, road contribution

It is necessary to comvert the modelied NO: concentrations to MO: for comparison with the
refevant obsectives.

Thie Defra MCWMO: model was used to calculate MO, concentrations from the MO, concentrations
predicied by ADMS-Roads. The model reqguires input of the background NCk, the modelled road
confribution and accounts fior the proportion of NO, released as primary MO For Fallirk in 2018
with the “All Other urban LK Traffic™ opSion in the model, the MOWMNO: moded estimates that 27.9%
of MOx is released as primary MNs.

64 Validation of ADMS-Roads Extra

Walidation of the mode is the process by which the model owlputs are tested against monitoring
resufts @t 3 range of locations and the moded s judged to be suitable for use in specific
applications; this is usually conducted by the model developer.

CERC hawe camed out extensive validation of ADMS applications by comparing modelled resulis
with standard field, Bboratory and mumencal data sets, participating in EU workshops on short
range dispersion modeks, comparing data between UK B4 and M25 motonaay field monitoring
data, camying out inter-comparisen studies alongside other modeling solutions such as OMRE
and CALIME4, and camying out companson shudies with monioring data collected in cibes
throwsghiout the LIK using the extensive number of studies camied out on behalf of bocal authornities

and Defra.
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Fi Industrial Emissions Assessment

At the time of commissioning this packape of work 2017 emissions data were to be used for both
studies. However, while the 2017 emissions inventony was being buit and the modeds developed,
mew indusirial emissions data were provided by SEPA for 2018, These data showsd that
emissions had reduced durng 2018 due te new permits and BAT. Therefore, the Council and
SEPA agreed that an updated 2013 emission inventory be bullt for both the industrial emissions
and nad traffic emissions.

An nitial screening of the industrial facifies which operate and are permitted within the
Grangemouth AQMA was undertaken in collaboration with the Council and SEPA to determine
which sites should be taken forward into the shudy o identify a number of permitted sites. SEFA
prowided aceess fo thesr reporting portal® which is used by each site fo provide annual reporting
requirsments.

The next stage was to use the emissions inventory to build a dispersion modsel of all of the point
sources identSed for each site. For each point source we required all effux parameters for each
stack o allow them to be included in the model and operating in 201 8.

While there were a mumber of point sources identified which did hawve the key pollutant emissions
reported there were no effux stack parameters reported and thenefiore these sowrces could not
be modelled at this time.

Based on the information within the SEPA reporting portal we were able to model sources for the
Tollowing sites which were in cperation during 2018:

Ineps
Veolia Calachem
Engia
Ineps Chemicals

TA Operator emissions

SEPA also prowided Sweco with 3 copy of a modeling study undertaken by Golder Associates
which had a full breskdown of all of the 50z emitting sources assessed as part of the Tail Gas
treatment feasibiity. These data were used to supplement the data awasilable on the SEPA
reporting portal. namely exit iemperature and exact stack grid references. The pollutant sources
and emissions reported for 2018 are presented in Table 7.1 for Ineos, Table 7.2 for Calachem
and Tabde 7.3 fior Engie.

A4 Operaling Scenanios
The emissions data available from the online web portal, is based upon anmueal emissions and

emissions data gathered as part of stack testing reports. This will be worst case as under stack
testing the emissions are at 100% losd | is unlikely that all sources for all sies would run at
100% load fior 376D hours per annum and simultanecwsly. SEPA were also consulted and advised
that annual average hourdy emissions rate should be vsed given the numbers of points sources
for this study rather than obtaining time varying hourfy emissions data.

5 Np5.Deta 58pa. 0y UKpUDICrEgistar
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Whilst using reported 2018 emissions instead of 2017 presents a more curment and up o date
reflection of emissions across Grangemouth, the uncertainty of the operating hours is a limitation

of the shudy. Themefore, the assessment is worst case in this aspect.
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)
Table 7.1: Stack Exit Parameters INEOS SWECO ﬁ
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Tabie 7.3: Stack Exit Parameters ENGIE
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Figure 7.1 Stack Locations
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712  Building parameders

MNearby buldings (within five flue heights) can hawe a significant effect on the dispersion
characteristics of a flue plurme. The man effect can be to increase concentrations in the immediate
vicinity of the tuslding, while reducing concenirations further away. Due to e scale of the
maodelling assessment and the numbser of ndusirial sources modelled, buildngs were not added
to e model. This was dealt with the higher surface roughness discussed in chapter 5.

713 MOx fo MO
As worst case and we hawve assumed that 100% of MOx has been converted to NOC: for
comparison with the annual mean MO: objective.

714  Addifion of process confributions

To assess the impact of emissions on local air guality, modelled concentrations are required o
b= added to the background concentrations. For long fermm concenirations the background
concentration (B5) is added to the modelled process contribution () o provide the predicied
envronmental concentration (FEC).

For short term concentrations, double the background concentration (BG) is required to be added
o the modelled process contmbution (PC) o provide the predicted environmental conceniration

[FEC).
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a Road traffic emissions results

81 Model verification

Model verfication is the companison of modelled results with available kecal monitoring data. This
identFies how well the model s performing. LAGKM. TG [18) recommends making the adpustment
to the mad contribution of the pollutant only. The moedel s refined as part of the verification
process o reduce uncertainties within the modelling.

For this assessment, diffusion tubs monitoring sites located within the shudy area were used for
miada] verfication. The modelling results were verified against modelling locations MNA21, NAST,
MNAET and MAB and MATD1.

MO, verification

The modeled NOx concentrations were veribied against monitoring locabions MA21, NAST, NAST,
MNAa24 and NAT01. Following refinements. of the model, the modelled road contribution required
an adjustment factor of 1.8304 to bring the predicted Road MOk concentrations in line with the
measured Road MOx concentrations at difusion tube locations MAZ1, MART, MAST, NABY and
MNATD1. The adustment factor was applied o all modelled rmad MOx concentrations. Following
adjustment, the road NOx was then input into the Defra NOx o MO caloulator. A summany of the
miade] pre and post adjustment annual mean MO: concentrations are cullined in Table 8.1 below.

Model uncertainty can be estimated by caloulating the root mean square emor (RMSE). The
RSME was 3.2 pgme.

Verifying modelling data with diffusion tube data will always be subject o uncertainty due to the
model resulis should be considered in this context. Further infiormiation on the verffication process
inciuding the linsar regression analysis are avalable in Appendizx A,

Table 8.1: Modelled vs measured annual mean NO: concentrations 2018

b
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83 PM werification

There were no noadside monitonng sktes which measured PMu that could be used to verify the
maodelled Road PM,. concentrations. LAGM. TS (18) states that in the absence of any PM,; data
for werification, it & appropriate o apply the road-MCx adjustment o the modelled road-Phla
Therefore, an adjustment factor of 1.8304 was applied to all modelled PMa and Phlzs
concentrations.

B4 Adjusted Modelling Results

Adjusted annual mean concentrations at the specified receptors from the road rafic modelling
are discurssed within this section. Full details of all predicted pollutant concentraiions are provided
m Appendix B

The mad fraffic results are dscussed separately from the industrial results before both are
combined together.

B4 MO miodelling results
No annual mean MO: concentrations in excess of the 40 pgim? air quality objective were predicted
across the study area.

The highest modeled concentrabon from the road traffic modelling was 26 pgim® at Glensburgh
Road

Akhough all annual mean concentrations were below the objective, The shedy identified the
Tollowing areas with the highest concentrations, although still well below the air guality objectives:
s Glensburgh Road

= Beancross Road
= Bo'ness Road

8BS Pl modelling resulis

Mo annual mean Phs concentrations in excess of the 18 pgim? air guality objective are predicted
at any locations in the study area The highest modelled conceniration from the mad Fafic
modeling was 15 pgim? at Primrose Avenue, which borders the M3,

BE PMzs modelling results

Seofland has an annual mean objective set for Phikes of 10 pg/md. The highest modelled Phizs
concentration in 2018 was 8.4 pg'm Bo'ness Rioad_
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2] Industrial emissions/ combined modeling results

Modelling of the: identified point scuwnces was undertaken for 2018 based upen the anmal reported
emissions for 2018,

The concentrations predicted by the model is known as the process confribution (PC). Howeser,
to compare the predicted concentrations with their respective objective the background
concentrations are added to provide the predicted environmental concentrations (FEC). As we
have explicitty modelled a number of road sources as part of this package of work the Background
concentrations are added in accordance with the steps outiined in Section 2.3,

a1 NO;

The moded has predicted the NOw concentration at ground lewel across a number of specified
receptors. This has been as worst case been assumed to be 100°%:MO2. This has been added to
the RICAD MO2 and the adjusted background concentrations as presenied in Table 4.5. The NOz
annual mean concentrations at all specified receptor locations are below the annual mean

objective of 40 pgin?.

The 228 percentile of 1-hour concentrations are also significantly below the 200 pg'm® 1-hour
objective at all receptors within the study area. The highest 1 hour concentration was at the
Inchyra automatic monitoning site. Full details are presented in Appendx B.

9.2 PM

The dispersion moded has predicted 24 hour mean and annual mean P concentrations at all
recepiors. The predicted PM.» concenirafions across all recepiors are predicted to be below the
beofh the annual mean and 24 hour mean objective levels.

Pht= annual mean concentrations are below the Scottish anmeal mean objectve for Pies of 10
pama. Full details are presented in Appendix B.

the modelling did show that the chjective would be excesded at multiple locations. A surmmary of
the locations where the maximum 15 min mean was over 266 pg'm® s provided in Table 8.1,

Table 3.1 Resuizs of 15 min 502 concentations
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The results indicate that based on the emissions data included in the model that the AGMA
should stay in place. While the results indicate that there wasn't a breach of the objective,
the numbers of exceedances and the numbers of lecations where there are exceedances

is still significant.

The results indicate tat locations on Bo'ness Road may be expenencing higher concenirations
than these cumently messwred at Moray air quality monitoring unit.

The overesiimation in numbers of exceedances may be due to the consenvative approach in the
assessment. Emissions data are based on stack testing which would be done at 100% load and
all sources operating at this simultanecusly. It also assumes that these emissions are contineous
for the full year (8780 howrs). Full details are presenied in Appendixz B.

832  1howrmean SCk
The dispersion mods has predicted 1 hour mean concentrations acmss all receptors. The results

hawve indicated that while these 3 locations have predicted an exceedance of the 1 howr mean,
250 pgm® only 1 excesdance was predicied. Full details are presented in Appendx B

Table 5.2: Resuits of 1 hour 50; concentrations
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233 24 hour mean

The model has predicted 24 hour mean concentrations across all specified receptors. The results
indicate that thers would be no exceedances of the 24 howr mean at any location. Full detals are
presented in Appendiz B.

9.4 Co

The model has predicted B hour runining mean for all receptors the results show that predicted
concentrations are significanty below this air guality standand. Full defails are presented in

Appendix B.
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10 Source Apportionment

The study has predicied ar pollutant concentrations within Grangemouth for all sources inchuded
within the assessment. Source apporionment has been undertaken o determine which sources
hawe the greatest confribution to annual mean concentrations of MOk and Phho within
Grangemouth. The sownce apporticnment has considered the diffierent vehicle classes for noad
traffic sources and the diferent indusinal facliies included in the modeling.

101 Riad traffic source apportionment

The moad taffic source apporionment has considersd e contribution from background
concentrations. cars, LGV, HGV and buses which hawe conirbuted to the modelled
cancentrations within the assessment. The source apportionment has identified the variation in
sources across the study area. The results for NOx and PM,- are presenbed below in Chart 10-1to
Chart 10-3

10011 MOx sowrce apporonment

Background concenfrations accounted fior betwesn 209%-20% of concentrations close fo the main
traffic noutes within Grangemouth such as Glensburgh Road, Bo'ness Rioad and Beancross Rioad.
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Chart 10-1 NOx contribution by location

NOx contribution pug/m?
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Chart 10-2 Road NOx analysis by vehicle type

Road NO, contribution by vehicle type pg/m?
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Further analysss of the Road NOx contrbution is presented in Figure 10.1. This analysis has
wdentfied which vehicle type has the greatest NOx emissions for each road considered in the
modelling study.

The road Iinks, shown in blue have HGV wehides as the highest contrbution. These are manly
in line with HGV routes from the motorways to the port and the industnal area in Grangemouth.

The road links shown in red represent those links where emissions from Cars had the greatest
emissions on NOx out of all of the vehicle types modefied.

Figure 10.1: Road Link Source Apportionment Analysis

10.12 PM:we Source Apportionment

Overall background concentrations contribute a large proportion of PMie concentrations.
Background concentrations of PM,, account for more than 90% of PM,; concentrations.
Therefore, road sources only account for 3 small proportion of PMio concentrations.
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PM10 Contribution ug/m3
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102 Industrial emissions source apporiionment
The indusiial source apportionment has considered the confribution from  background
concentrations and the Engie, Calachem and Inecs sites which have contributed o the modelled
concentrations within the assessment. The source apportionment has identified the wariation in
sounces across the study area. The results for MO and Phdw are presented below.

1021 WOy source apportonmment

Falkirk Counc

.
SWECO t

Backpround concenfrations accounted for betwesn 85%- 35% of concenirations across the study

ared.

Further analysis of the Indusiral MOx contributions has dentfied that ecs confributed the
greatest fo NOx concentations across the study area.
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NOx contribution pg/m?
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Chart 10-5 NOx contribution contribution by industrial operator

Industrial NO, contribution by Site ug/m?
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1022 Phhwosource appodionment

Owerall background concentrations coniribute a large proportion of PMys concentrations.
Background concentrations of Phhe account for more than 95% of Pho concentrations.
Therefipre, indusirial scurces only account for a small proporion of PM, - concentrations.

103 All sources source apportionment

The source apporticnment analysis for all sources has reviewed the breakdown across all
specified receptors for both NOx and Phhe concenfration. A summany of this is presented in Chart
10-8.

10031 MNOx

Further rewiew of the source apportionment analysis for MOk concentrations from both the road
and industrial sources ideniffied that road sources confributed e highest proportion of MOx
concentrations at all of the speciied receptor locations. The maximum contribution of MChk was
seen at Boness Road with 5.3 pgim? of NOx which was equivalent to 20% of the total MO« at this
location. Indwstrial sources contibuted bess than 25% at all specified receptor locations.
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At receptor locations such as Wood Street and Blizabeth Avenue which are set back from the
modelled mads, these locabons were infuenced more by background concentrations.
Glensburgh Rioad 2 was identified as the recepior locabion where road traffic confributed most to
N concentrations (81%). Confributions at (Glensburgh Rioad 2 are presented in Chart 10-7

Chan 10-7 HOx specified recepior source apportionment af Glensburgh Road 2 specified
FECEINT SOUMTE 30POrmionment

Glensburgh Road 2

Industrial

B Adjusted background Ox  Bindustrial =ECar =LGY EHGY BBus

Blizabeth Avenue was dentified as the location where indusirial sources contributed greatest to
total MOx concentrations (21%). Contribubions at Elzabeth Avenue are presented Chart 10-8.
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Chart 10-8 NOx specified receptor source apportionment at Elizabeth Avenue

Elizabeth Avenue

Calachem
. ) W Ergie

s

B Adjusted backgrourd Hox B Cakchem B Engie re0s WEG W Road

1032 Combined Source Apportionment P,

& review of Phhe concentrations from both the road and industnal sources identified that
background sources contributed the most to PMas concentrations at the specified receptor
locations (between TE-DETE)L

Industrial sources conbtibuted less than 3% at all specified receptor locations. Foad sources
confributed betwesn 10%-20°0% at most receplor locations. Similar to NOx, the greatest
contribution to P from road raffic sounces was at Glenburgh Foad 2
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Chart 10-9 PM:o specified recepior source apportionment at Glensburgh Road 2

Glenburgh Road 2
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11 Conclusion
The assessment has considered both road sources and indusinal sources within Grangemouth

Prewious assessment work in the AQMA has focussed on the short teem 50: objectees in
isolation. This package of work has considered a wider range of pollutants.

The study has predicted air pollutant concentrations within Grangemouth and detalled source
apportionment modelling for all sowces. This will determine which sources have the greatest
mfluence on air quality concentrations within Grangemouth.

To o knowdedge, this assessment & the first assessment where both the road tafic sources
and indusirial sources within Grangemouth have been modelled together. By combining both the
mdustrial and fraffic emissions in 3 complete assessment, this will give Falkirk Councl an oversll
understanding of all emissions and traffic sources within the Grangemouth area and infomn future
management of the ACKMA.

Road traffic Emissions

The road traffic assessment has used ATC traffic data to model pollutant concentrations in 2013
The nead traffic moded was verified using available monitoring data within the study area. Modsalled
concentrations were below the relevant air quality objectives for all pollutants modeli=d.

Hot=pot areas were identified at Glensburgh Road, Bo'ness Road and Beancross Rioad, which
are main routes within Grangemouth. | s recommended that Falkirk Council undertake
further monitoring within these locations to better understand pollutant concentrations.

Industrial Emissicns

The assessment of indusirial sources has used annual emissions data for 2018 available on the
SEPA web portal for permitted installations. These data showed that emissions had reduced
during 2018 due to new pesmits which imposed new emission limit values.

Emissions data are consendative as test data has been used which is based on 100%: load and
assumes all sourcas operating 8780 hours.

The process confribution for each pollutant was added to the background concentrations fo obiain
the PEC. For NOy and PM; the road fraffic contribution was also added to predict a combined
mpact, with an adjusted background ko account for the sources being explicitty modelled.

Modelled concentralions were below the relevant air quality objectives at all receptor locations for
MNCy, Phye, PM2s and GO The highest concenfrations were predicted in the Inchyra area.

Source Apportionment

The source apportionment analysis has identified that acnoss Grangemouth background MOk and
PMy i sources contribute the greatest pollutant concentrations with road taffic emissions the nesd
greatest contributor,

Further analysis of the road tafic emissions has identified that HGV and Car movements are
responsible for the greatest sowce of NOx. However, this switched bebween the two dependant
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on the location of the road link. Typically, the routes from the motorway to the port and to the
refinery have the highest contributions of MOX from HGY with the remaming links having car
Emissions a5 the predominant sources.

Analysis of the pollutant contributions from industrial sources has identified that Ineos contributed
the greatest NCh concentrations across the study area.

12 Limitations and next steps

At the Bme of the study fraffic count data were not avalable for every road in Grangemouth
therefore the findings of the report are based only on the data induded in the moded. Thersfore,
the noad traffic moded could be improved by the addition of additional fraffic flow data from new

sunveys arcund Grangemouth.

A mumber of point sources were ideniified in the scresning process and compilation of the
emissions imventory that unfortunately couldn’t be incuded in the model. Typically, this was due
to limitations in avalable data sutable for dispersion modeling in the SEPA reporting portal, as
that bewel of detal sn't required for permit reporting purposes.

Emissions data which were based on stack testing reports or annual emissions reports, submitied
to the SEPA reporting portal, assumed that these emissions data represented emissions for the
enfire year.

VWhile the background data have been adjusted to remowve all indwstrial MOx and P emissions
it & likely that this may be an over estimation of the contribution of the emissions being explicity
modelled. However, this is likely to have been balanced with the pofential cverestimation in the
emissions which have been modelled.

The modeling could be improwed by getiing emissions data from each industrial operator to fillin
the incomplete data gathersd in the initial emissicns inventony.
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Appendiz A — Model Verification

As stated in Section 8.1 abowe, the moded was verified wsing annual mean NO: measurements
froom diffusion tube locations MAZ1, NAS1, NAST, MAD4 and NA1D1. The study area was extended
to Polmont to assist with model verification. Defsils of the monitoring sies used for model
verification are detaled below.

Grangemouth Rd, 280112 680500 N 28 28 28 28 |

Falkirk College

Mary St 200065 67EM00 M 25 m 2 X M

Launeston

Inchyra Rd, 204028 GBE0ED M 26 20 3 12 |

Grangemouth

ADDS (Glenshurgh 281213 681927 N | 24 21 20 H

R,
Grangemouth

Glensburgh Rd 281127 682007 N 25 22 21 24 e

(2
Grangermouth

The initial comparson of the modelled vs measwed Road NCk identified that the moded was
under-predicting the Road MOx confribution. Following initial review, some refinements were
made to the model input to improve the overall model performance.

A inear regression plot companng modelled and moniftored Road MCk concentrations before and
after adjustment s presented in Figure A 1.

A primary adjustment factor (PA)) of 16304 was applied to all modeliad Road NOx data prier to
calkeulating an NO: anmual mean.

There was no monitonng site measuring Phla in dose proximity to the modelled roads that were
suitable to werify fwe modeled PM,q concentrations. LACM TG [ 18) states that in the absence of
amy Phao data fior verficaion, it is appropriate to apply the road-NOx adjustment to the modelled
road-Ph,p. Therefore, an adjestment facior of 16304 was applied to all modelled Py and P

concentrations.
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Figure A.1: Modelled vs Measured Rioad NOx

Medelled Road NOx Vs Measured Road NOx

§o Lo ; -
ra =
ko
i . / ;
3 & r r
2 & _.-'f "1. B . . . .
:.; ; _:-'"" = [re e
3 ra F i
g ___."'- - - —_—ir
& g -
n ' g r—
& L
A T e e g
L
- E s s ik ¢ et P e
£
~ e | P PR Y W v P
e
A
1
] ] a5 ] [ 1]
Miodelad Boad N0
Rag. Cfice dddrsar Rag. Ha . IS vz LK Limibss
S UK Lirrifiasd R Ofice: Lascn it 4.3, by Pk
ool e S R Faewde
Belnaden G Cories e A o ik

Claagow Gl Idl

Lstcin, LET 0H Aol o At 100

el 1113 TS DDOD

Bk ol 0

LAQM Annual Progress Report 2021 174



Falkirk Council

SWECO %

Appendix B — Combined Resulis

Table B.1 presented the results from the rmad rafic modeling for MO, PM.s and PM2s. Results
from the Industral sources are presented in Table B.2

Table B.3 presents the combined results for the mad taffic assessment and the industrial
spurces. These have been combined by using the annual mean road concenfmabtons from the
roads assessment and the process contribution from the industrial sources o provide a combined
annual mean conceniration. Roads and indusinial sources wers remioved from the background
concentrations to aweid double counting.
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TABLE B.1: ROAD TRAFFIC MODELLING RESULTS

LAQM Annual Progress Report 2021
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TABLE B.2: INDUSTRIAL SOURCE MODELLING RESULTS
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TABLE B.3: COMBINED ANNUAL MEAN RESULTS
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Appendix C — A3 FIGURES

Fag. Offics dddrean Rag. W JESEES Az UF Linkss
ez L Limiesd Fag. Ofics: Lass b 4.3, Dby Pk
oy Mo Sl R Facsds
s vaken G Cien [ P SRR [ PR D
Lastcin, LET S0H 4ol i 45 1

el 170] 3D DDOD
B of OB

LAQM Annual Progress Report 2021
188



Falkirk Council

Comain 0% detn © Crown Casynght and Saistene sght 2010

Legend
e ADMS Ro3d Sources

"
Cottminn O Sesic Crawn
Copymight mnd detesuws sght
2019

]

et ey e

|
1

o[ o] Py

&
SWECO ﬁ

Bmes Sy Pack Ry Amate Parvn Bt 34 Sy Fan
b main e I} M T 38 9 404 Y

|-

§

Grangemouth Emissions Study

e

Figure 1.1

a0 | 13t [SoNSTECAS
e | trtam | |
- 1

[0 g i o b i e e s s B b wh | .
Do B

Sty
frin - omp b 1o i g s 4oy o B B e by i e
o e T e R R L L T RS L A

Rapeadaced Sy pacmiamon of Orerance Durvey on Seaal! of HUSO © Coown copyright and databass rghte 2010 OF 900000571 Line of 2 dws I subject 20 e and consiinne
Cortal=a ponic sactor icarsed urcer e Cpen Governmaent Lcasca v1 0.

LAQM Annual Progress Report 2021

189



[\

Gran

=2 4 AURN
-
- N
Q‘ e

Falkirk Council

Legend
B Automatic Monhoring Stes

‘e ADMS R0ad Source

3 Baa 1

Cerfaiox U8 tn € Crown
Copyight mnd deteuve gt

230

o= T | I )
HEEn e s i )
&
SWECO 25
e Y e e i S A A e
=
Pt
Grangemouth Emissions Study

Cewey T

Figure 4.1
sago | voew | BRI
Awman | vam 13 =
o |
- foT— v

e [y iy [Setyret
e e 1 om0 4 paty b e b e by wm e

B A
o o 0 vam - domags sarg b

» Pefwirin
H Contains U5 dats © Crown Copyd gt und detetuse <giht 2020

Fapradeced Sy pasmiamon of Ortrarce Durvey on Senat! of NSO © Crown copyright ang databess rghte 2010 OG 900090571 Las of fa dum la adject 0 mere and congtione
Goverrment

Cootalma 3ok sector icarssd urcer e Cpan Licanca v1 0.

LAQM Annual Progress Report 2021

190



Iottomn W : \
=l § wrn

Badyow Farm
Nawlon Harm

1)
Larmon Hou \\:.

R\ =r

Grany™uNA42,
J A

Polmonthal Cottaae

— Cortans, 0% dete © Crown Copydght and detetuns syt 2020

Falkirk Council

Legend
@  NonAutomatic Monitorng
e ADMS R03d Source
a 0s 1

[

h ‘"
Corfaiox U5 S © Crown
Copyright mnd detesuve sght

230

== e | = | =
S| e s i )

SWECO %

e S P g At P Bk 38 o Pk
e R e B 31 S 3 et (oY

==
Grangemouth Emissions Study
Seemmy THe
Figure 4.2
mengo | 1w o0 NoTSCAS
e BT 13 =
o |

. o B T
s G0 Ry e S & o Py S o Bt Byt N s pom

o e e g e B

————

' | .
Fapradeced Sy pasmiamon of Ortrarce Durvey on Senat! of NSO © Crown copyright ang databess rghte 2010 OG 900090571 Las of fa dum la adject 0 mere and congtione
Cortal=a 3a0k sector carssd urder e Open Government Licasca v1 0.

LAQM Annual Progress Report 2021

191



Rapradeced Sy pasmiason of Ortrarce Durvey on 2enat! of NSO © Coown copyright ang databese rghte 2018 OG 900090571 Las of fa dem la abject 20 Were ane congitione
Contalma 320z sactzr NeTatan koarsed urcer e Cpen Government Licesca vi D

LAQM Annual Progress Report 2021

Olf refinery
@

Falkirk Council

Legend
@  ADMS Receptors

e ADMS Source

T
. “"

Cortuex U5 outn © Crown
Copnmight mnd detetase ~ght

230

D=l [T [~ | =
o [ o] Py |
&
SWECO 25
PR emion Ay, S e e AT
=
Pt
Grangemouth Emissions Study

Teewey The

Figure 5.1
S 17 K DO NOTSCALE
i BT 13 =
- | )

TR
b-oe i B 0 e it
T e e )
o e L A S T RS A .

Cortainy O cats © Crown Copy=ght end deteluse =gt 2020

o i e o G ey B

192



Fapradeced Sy pasmiamon of Ortrarce Durvey on Senat! of NSO © Crown copyright ang databess rghte 2010 OG 900090571 Las of fa dum la adject 0 mere and congtione

Cortalma panic sactor icarasd urcer e Cpen Government Licasca v1 0.

LAQM Annual Progress Report 2021

Falkirk Council

Legend
@  ADMS Receptors
e ADMS Source
] 05 1
| ) ] Khomalens

230

Corfaiox U5 outn © Crown
Copnmight mnd detetane ~ght

"
‘"

o ) | o [~ [ =
o[ ] Py |
&
SWECO 25
PR emion Ay, S e e AT
=
Pt
Grangemouth Emissions Study
| e Tee

Figure 5.2
eageo | twmece | R
i BT 13 =
- | )

=

i T T

T

D meoray bt G s 47y oy s o B e by 4 e
B ——a

Cortains 0% dets © Crown Copydght snd detetuss =ght 2020

o e o B

193



Falkirk Council

Suangunou

B

A
A A
A
P
A
A
K
L A
A
A
A
A
2
k]

Comans O% dets © Crown Copyngh! end dwteteme sgitt 2010

Ineos Sourcas
4 Ineos Chemical Sourcss
Enge Sourcss

A Caachem Sources

M
Cortuinx 05 e Crown
o1t s detetune - gt

= = Vo e emean | I
e | S 2 | ey A, e )
WV
SWECO&
it B s e etos
B

§

=
Grangemouth Emissions Study
Cowwny T
Figure 7.1
e g | tuis [SowoTSCAE
= } [ | |

e g w i wim  aaan a Bas B b whad | .

|rgrais somsarnd ook o s, B L% L s M. S L i
o o by e D iy G by ity B B Bt s by e
T e B

R L b 0 e g oy B

Rupradeced Sy pasmiason of Ortrarce Durvey on 2enal! of NSO © Coown copyright ang databese rghte 2010 OG 900090571 Uas of faa dem la abject 20 meve ane consitione
Centalma padic sector N raton kcarssd urder e Open Government Lcasca v 0

LAQM Annual Progress Report 2021

194



Falkirk Council

NO: Annual Mean Concentration
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Falkirk Council Proposal for Revocation of Haggs AQMA

~ANE FoR -

Falkirk Council

Proposal for Revocation of Haggs Air
Quality Management Area (AQMA)

In fulfillment of Part IV of the Environment Act 1995
Local Air Quality Management

2021

s AQMA Revocation Proposa
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Local Authority | Author: John Millar (Air Quality Specialist)
Officer Reviewed by: David Gray (Env. Protection

Co-ordinator)
Depariment Environmental Health,
Development Services

Address Abbotsford House, David’s Loan, Falkirk,
FK27YZ
Telephone 01324 504873
E-mail JohnA Millar@falkirk.gov.uk
Report Ref: Revocation Proposal, Haggs AQMA
Status Final
Date 16/04/2021
2 Haggs AQMA Revocation Proposa

LAQM Annual Progress Report 2021 199



Falkirk Council

Falkirk Councll

Table of Contents

B ORI RN oo i e b e i s o s N e s A
2. Air Quality Management Area — Nitrogen Dioxide.........oooiiiiian. S
3L oAl Pollubon SoMrt e L S s L S 3
4:Monitoring Egquaipment. oo T el 7
S Montoring Data. e naaas 9
O ORI IO o A N T s e N N e 1"
A L R P R e e T P e A e P ey PN 12
B RIS D e memn o mns i/ n s e e el aoyms e ey s samn s el e 13
LT R P T A A Nt O T A Al S N AR O I A R 17
3 Haggs AQMA Revocation Proposa

LAQM Annual Progress Report 2021 200



Falkirk Council

Falkirk Councll

1. Introduction

The Environment Act 1285 (HM Gowvermment) required the preparation of a National
Air Qualty Strategy (NAQS) setting Ar Quality Objectives (AQOs) for specied
pollutants and outiining measures to be adopted by local authorties through the
system of Local Air Quality Management (LAQM) and by others to work in pursuit of
the achievement of these objectves. The NAQS was published in 1887 and
subsequently reviewsed and revised in 2000, and an addendum to the Strategy
published in 2002. The current Strategy’ was published n July 2007 (Welish
Assembly Government, Scottish Executive, Department for Environment, Department
for Environment Food and Rural Affairs).

The AQOs which are relevant to LAQM in Scotiand and have been set nto
regulations, namely the Air Quality (Scotiand) Reguiatons 2000%, the Air Quality
(Scotland) Amendment Regulations 2002° and the Ar Quality (Scofiand) Amendment
Regulations 20164 (Scottish Government).

Falkirk Councd has a responsibility to comply with the abowe regulations when
managing local air quality. The Council completes its LAQM duties by managing an
extensive air quality monitoring network, assessing results and reporting on areas of
existing or anticipated poor air quality - declared via Air Quality Management Areas
(AQMA).

One of the areas identfied which was subject to historic poor air quality was Haggs,
situated on Falkirk Counci's western boundary. This is shown in section 8. Figures -
Map 1 Haggs Area within Falkirk Council Boundary.

B Haggs AQMA Revocation Proposal

LAQM Annual Progress Report 2021 201



Falkirk Council

Falkirk Coundll

2. Air Quality Management Area — Mitrogen Dicxide (Annual Mean)

The Counci's Detaded Assessment’ of air quality in Haggs (published in July
2008) detaded MAQS exceedances for nitrogen dioxide (MO2) (annual mean). This
Detailed Aszsessment and further air quality data analysis led to a declarabon of
the AQMA on 13" March 2010 following extensive public consultation. Table 1
displays the pollutant of relevance for this AGMA revocation proposal, and the
Scoftish MAGS objective which maust b= met fior the protection of human health.

Table 1 - Scottish NAQS Objective for Applicable for this Proposal

Pollutant |Eun=erﬁahm| Measured as

Human Receptors
Mitrogen Dic::il:le[r'-lﬂ_-.-}| 40pgm?® | Annual Mean

The Detaled Assessment and subsequent Further Assessment® of local air guality
n Haggs identified that rmad traffic (specifically the wpgrade and expansion of the
AE0 road to MED motorway) and local guary site traffic (Cowdenhill quarmy located
at Banknock) had been significant sources of NO; which affected relevant
recepiors. The ACMA within Haggs is shown in section B. Figures — Map 2 —
Haggs AGMA.

3. Local Pollution Sources
M0 Stepps to Haggs Motoreay Expansion

The new 13-kilometre section of motonway was completed in August 2011 which
connecied the sxsting MBD at Junction 2 (Robroyston) to the area mmediately
north of Haggs. The read was partially expanded from an “A' road to moborway.

The Transport Scofand road upgrade scheme incheded linking the Moodiesbum
Bypass (bypassing the communities of Muirhead, Chrysten and Moodiesbum) with
the prewiously upgraded Auchenkins Junchion i Morth Lanarkshire. Some of the
benefits of this project (as described by Transport Scotland) include delivering
significant economic, environmental and safety benefits, by improving road safety
and access to the north and south of the country’.

The roadworks during the abowve major route expansion works led to altered traffic
flows both on the ABD and on the A303 Kilsyth Road (the man road through
Haggs) which was connected via two (one on, one off) ship reads. Dwring 2002 a
40mgh (85 kmthr) speed limit was established on the ABD wsing average speed
cameras for enforcement. The speed limit during nomal cperation of this section

5 AQMA Revocation Proposa
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of the AS0D following completion of the roadworks were the national speed limit
{112 km/hr).

The M80 (Stepps to Haggs) motorway road upgrade has now been fully
completed and has been operational since 2011. There are no current, major
motorway roadworks planned in the Haggs area (with any associated speed
reduction resfrictions) which could adversely affect local air quality through
congestion.

Local Quarry Operations

There has been an operational quarry at Cowdenhill, Banknock since as early as
1826, and this was operated by Stidingshire County Council in the 1840's. The site
has since been used ntermittently for quarrying, with the Skene Group operating
the quarry under modem working conditions from 2000 until July 2011. Falkirk
Council Application FO2/0028 remains a lve permission, allowing for the
extraction of aggregate matenal from the site until 2024.

A nearby quamy called Tomfyne has been planned within the North Lanarkshire
area which is awating approval. Falkirk Council is a statutory consultee on this.

At present, there are no plans to extract further aggregate materials from
these quarries. Further details of these quarries, their operation and effect

on local air quality can be found in the Falkkirk Council ‘2020 Banknock
AQMA Revocation Proposal Report™®

N Haggs AQMA Revocation Proposal
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4. Monitoring Equipment

The following ar quality monitoring equipment has been deployed in the Haggs area since 2007 untd present:

Table 2: Haggs AQMA Automatic Ar Quality Monitoring Station and Associated Equipment

AQ Monitoring Site ID: Falkirk Haggs
Site Type: Roadside (Automatic)
Address: Kerr Crescent, Haggs, FK4 1HN
0OS Grid Ref (X /1Y) 278077 /679271

Monitor Labs ML 8041 (NO,) (Operating from 08/11/2007 - 23/10/2018)
APl Teledyne T200 (NO,) (23/10/2018 - Present)
R&P 1400 TECM (PM,,) (08/11/2007 - 04/06/2020 )
Palas FDAS 200 (PM.,) (04/06/2020 - Present)
Monitor Labs ML 804 1: Chemiuminescence
Monioring Techniaue: e i

Palas FIDAS 200: Optical, light-scattering
Date Site Installed: 00/11/2007

Date Site Removed: Roadside station stll operational

Equipment:

The location of the Hapggs automatic monitoring station can be shown in section 8. Figures - Map 3 — Automatic Monitoring Station
Location.

The current Haggs monitoring station and equipment can be shown in Appendx 1 — Photos.

Haggs AQMA Revocation Proposa
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Table 3: Haggs AQMA Non-Automatic Air Quality Monitoring Diffusion Tube Locations

Falkirk Council

Distance Tube
Site X0S YOS Pollutants to Distance to collocated
ID Site Name Site Type Grid Grid Monitored In AQMA? | Relevant | kerb of nearest with a
Ref Ref Exposure road (m) @ Continuous
_ {m) (0 Analyser?
natg| KiswthRd. | o dside | 278770 [ 670301 | WO y <2 22 N
Banknock = 3 A8 ’
Gamgrew Rd, Urban - - N (On AQMA
NA20 Haggs Background 278857 | 679172 NO; boundary) <5 1.5 N
NA36 Ke”HC'es‘*"t Roadside | 278085 | 67272 | NO: Y <5 21 N
Auchincloch Dr, . :
NABS Banknock Roadside | 278752 | 679049 NO: WY <2 0.8 N
Nag7 | Me0 32;;“"' Roadside | 270017 | 670305 | NO: y < 16 N

The locations of the above non-automatic diffusion tubes located within the Haggs AQMA can be shown n section 8. Figures — Map 4
— Non-Automatic Monitoring Stations
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5. Monitoring Data

Falkirk Council monitors NO; and other pollutants at several locations throughout
the Council area using both automatic and passive (non-automatic) sampling
methods. The automatic monitoring data displayed below has been fully ratified in
accordance with the Scottish Ar Qualty Database Qualty Assurance / Quality
Control (QA/QC) process®. Non-automatic monitoring (NOz diffusion tube) analysis
displayed below was completed by Gradko Intemational Ltd. Gradko adheres to
the Department of Environment Food and Rural Affars (DEFRA) guidance for the
preparaton and analysis of the NOz diffusion tubes. All the results relating to the
concentration of NO2 present on the diffusion tube are within the scope of
Gradko's United Kingdom Accredtation Service (UKAS) accreditation. Further
detads of diffusion tube analysis ncluding local and national NO2 bias adustment
can be found in the most recent Falkikk Council APR:
nttps./www.falkirk gov.ukiservices/environmentienvironmental-policy/air-guality/

The Council currently operates one automatic monitoring station located within the
Haggs AQMA (as detailed in Table 2).

The NO; (annual mean) monitoring data (as extracted from Falkirk Council's 2020
APR™) are displayed in Table 4.

3 Haggs AQMA Revocation Proposal
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Tabde 4: Measured Automatic MOz Annual Mean Results 2015 - 2018

Site Site T Valid Data Capture for | WValid Data Capture | MOz Annual Mean Concentration {pgim?)
ID YP® | Monitoring Period (%) 11 2019 {%) o
3015 | 2016 | 2017 | 2018 | 2019
A4 | Falkirk Haggs o4 30 13 23 23 27

Moles: Exceedances of the MO: annual mean objective of S0pg/me are showr in bold.
{1) Data capiure for the monftoring period, In cases where monitoring was. onfy camed out %or pan of the year.
2} Data capiure for the full caiendar year {e.g. I monhonng was camiad ot for & manths, Te maximum data cagtune Tor the full calendar year ks 50%).

Table 5: Measured Non-Automatic (Diffusion Tube) MOz Annual Mean Resulis 2015 - 2018

_ Valid Data Capture | Valid Data i
5|;|_: Site Type for Monitoring Capture N Annual Mean Concentration (pgfm
Period (%] i) 203 %)= 2015 | 2018 | 2017 | 2018 | 2019
NAID | Filsylh Rd, Banknock R B3 8 13 78 73 37
NAZD | Garngrew Rd, Haggs 100 100 23 74 2 22 22
NAIE | Fem Crescent, Haggs o1 o v BT 5 Y 5
NAEE | Auchindoch Dr, Banknock 100 100 0 T 17 18 70
NABT | W30 Ship Soum, Haggs 100 100 W D 7 7 Y

Hofes: Excesdances of the MOs annual mean objecttve of 20pg'me are showwn In bodd.
{1) Data capture for the monitorng panod, In casas whane moniborng was. oniy carmed out for pan of the year.
2] Data capiure for the full caiendar year {e.g. I monhonng was camed ot for § manths, the maxdmum data captuns Tor the ful calendar year Is 50%).
{3 Means for diffusion fubes have been comecied for blas. All means have been “ammuallisad” a5 per LACKM TG 16) f valld data capture Tor the full
calendar year Is ess than 75%.

10
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6. Conclusion

The Haggs AQMA was declared on the 18% March 2010 following Mational Air Quality Objective
(MAQS) exceedances for MOz (annual mean) Since the AQMA was declared, measured
concentrations [using automatic and non-automatic monitenng methods) of NO: have complied
with the MAQS objectives consistently over the past five years (since 2015).

The Detaled® and Further® Assescments identified that road traffic (specifically the upgrade
expansion of the ABD to MED Stepps to Haggs motoreray) and local quamy site traffic (Cowdenhill
quamy at Banknock) had been significant sources of MOz which affected relevant receptors within
the Haggs area. It is understood that the MED [Stepps to Haggs) road upgrade has now been fully
completed and there are no further major motorsay roadworks planned n the Haggs arsa (with
any speed reduction restrictions). There are no cument plans o operate any aggregate guarmies
within the Banknock area.

As a result of the ongoing automatic and non-automatic air quality monitorng within the Haggs
AGMA the Council has demonstrated that the annual mean concentrations of MO: complies with
the relevant MALQS objective. It is undersiond that the cpening of the MEBD moborway and the
reduction in quarry operations in this area has led to a reducton n overall O3 concentrations and
thus compliance with the NAQS objeciives.

As stated within the Air Quality in Scotland (LAGM) website in relation fo AGQMA Revocation:
"Where a local authority feels that it has sufficient evidence to justify the need to amendrevoke an
AGMA at any tme, it should submit that evidence to the Scottish Government for appraisal. For
those authorties that have continucus monitoring, the Scottish Government would expect them to
keep the AQMA under regular review, and to ake action where necessary, rather than await the
next round of reviews and assessments.”

Falkirk Council will contines to have a MOs {and PMsa) monitoring capability within this area until
2024 when the Fve planning consent of the Cowdenhill quamy expires. It is anticipated that the
automatic mionitorng equipment within the Haggs area could be wsed to focus on other areas of
poor air quality within the region.

Falkirk Coumcil is requesting the permission of the Scoftish Gowemment and Scottish Enwircnment
Protection Agency (SEPA) to rewoke the Hapgs ACQMA (thus reducing Falkirk Council's AQMAs
from three o two). Pending pemission approval, Falkirk Council will notify all other stabutony
consultees and publicise the revocation through local [ social media, so the public and local
businesses are fully aware of the situation.

1 Haggs AQMA Revocation Proposal
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8. Figures - Map 1 - Haags Area within Falkirk Council Boundary
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Map 2 - Hagas AGMA
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Map 3 - Hagas Automatic Monitoring Station Location
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Map 4 - Hagas Non-Automatic Diffusion Tube Monitoring Locations

Falkirk Council
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9. Appendix 1: Photo 1 — Haggs Automatic Roadside Station

17 Haggs AQMA Revocation Proposa

LAQM Annual Progress Report 2021 214



Falkirk Council

Falkirk Councll

Photo 2 - Haggs Automatic Roadside Station
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Appendix 2: Local Air Quality Management Detailed Assessment of NO:
Concentrations at Banknock and Haggs by BMT Cordah for Falkirk Council, July

2008
Local Air Quality Management
Detailed Assessment of NO;
Concentrations at Banknock and
Haggs
Prepared by
BMT Cordah Limted
I Partnershg with

2o Corvy
July 2008

@ QBMT Cordah

Falkirk Council
19 Haggs AQMA Revocation Proposal
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waaa, howwser, undebkarm coiep pacsive dTacion wkes, which o @ cowening rathcd of
megsurng poluiant concsnirations. | oorder b dehesmine e aocumeny of Hhe monindnag dat an
aviomoic omalyzo v Exoicd In Senime<t I 2000 od disporsion modcling of mod rofTic
ETisgions Foes beed ursderiaioes o detersine poluant coacmrations & koytiors. of neissvant bl
Db,
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The recufz ofthe masdeling choy Irdicahed that e smrecal rean BD; cofecihs souid be socssded
& orrsie mad ocabon: and &t ane of the oAl SiES RoWEVET. RO efreadenoes of e
oejecive wore prodicied ot lecsfions of rocvant publc cxposere. Fushermors, no cxocedeonoes of
e oy resnn obd scius were paedicied of srsar of redssand coble sapocore

¥ b et pod coesidensd sevessay o deciae o Ar Qeaity Masoagemert g withie Banikeeoci
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Appendix 3: Haggs/Banknock Further Assessment of Air Guality by BEMT Cordah
for Falkirk Council

A port od BET bnEnengy ared Ersireme e
i?.EMT Cordah

Haggs/Banknock Further
Assessment of Air Quality

Chent Falkirs Councd

Repo o G FAL 033 HAGDS
Dasa: Mareh 2011
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Exesamtive 3 ummimany

BNT Cordsh Linited has been commissioned by Fallirk Councll to conduet 3 Further Assessment
of ar quality within s Ar Qualty Management Ama [AQMA) at Haggs. The aseessment aims to
bl on the review and assessment of alr qualiy aready condectad for this lacation whish destifed
that affmgen miige (MO, concertraions were I seness of e Uried KIngdom aF qualty
phiectives, The assessment considers e polliarts NO, and PV, whikh zre the maly pollitants
rufted by road o,

Arahsis of the avaladie aviomaic monkoing daia has shown that aneuEl mean concentations
measared at Haggs wenz In excses of Te MADSE KD objecthves In 2006 and decreasad In 2002 10
less han e objective. Annual mean MO, conceniations messured wElng difuslon ubes have
homsisar rerained falry soestam b most of the be loogtors over the [aE fras weams with anly
cmal flurhating obeanad.

Toexamine the spalial extent of anyexceedance of NAQS obiecives, 3 dspersion moceling shedy
of local missions sounces has bean undedaiten. The dispersion modeiing sudy uised emissions
faa compled In an Investory of Dcal emissons soues. Analysts of e arisskons Invertoey has
Henifled that the maorty of MO, and PRl emisons = Haogs are atirbaiabie (o road irafe
I 20

The rsuits of the dispersion modeiling study have Indicaisd that the MC; anmual mean obiactve of
40 po'm Is predicted o be exceeded at ground level localions p 10 aperodmately T5m from e
MEED ioadside and wp o Em faom the Kleyth Foad cicsa i the roundiabout. A s=veral resldentdal
properikes s pracen ooms D he mack modelid, This resresemis rany leesioas of resuam
human axpous. Tha dieparcdion Fodaling Fac tharciom orfimad that thwe deca@rsbon of ha
existiag MO ACEA bs vald and ot the boundary ! hae been set sheould be malrtained.

The pregiced annual mean P4y, concamrations in 2010 indk:ale el the Seomsn abjecte of 18
pgm' may be ewceaded 3 meldeatidl progeries on Kikyth Road mear the mundsnomt  The
prediciad eoncoairatione have nol Aowewar Desn verified wih monioeng data, and haue beon
sducnd uraanks wEing te comecon facior derved for nocd BO, whiich may mot ba reprecaniaive
of what i schualy happening at hie loeator. Eased oni thie, monitoring of Phdy, concentmtizne e
recomimendsd o estabilss F Py shoud b= corsdcened I amy Tuure air qually ssesssment work al
iriE ocaion.

Mogsling of ARre ECENants accourming for frafc wleme growtn and redudions In wehide
ereicdiont hac Irdiciad that 3 mdeotion In overall MO, and P, conoa ntratione i prodided o oGt
recepion, te redudions ar:, kowsver, InsufMcisn] to sroible e KAGED objacbes for annual mesn
FDy SHNEET200NE 0 D2 M. A MedUCion I 0l VaTIE SMESns va ome G100 Han Measinres s
Irereiide equined 1o enalie nilsre COmplanc: Wil e MO i Quallly SHEChe al s 10Eon
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HaggsBanknoch Furner Fakirk Council
Assessmant of A Cualiy
——

1 INTEROOLC TN

BT Cordah Lmited has boor commiceiored by Fake Councd to coaduel & Furmer
Apzenemesl of ar qualty within ks Ar Qaalty Management Area SGRS] 3 Hogoe. The
BEEESETHENL AIMS 10 Duld on e review and assesnmen of 2r QLElly aready CoMdusEd for
s Doatien which dentfad s nimgen dawise (HO:) concenrasons were In egcess of
T Unigd Kingdom ar qually obigcives. The sccaceman ke b polidsmis MO,
AN Py WHCH a2 1Ne Main pOETE STled Dy riad ramc.

11 LACE revisw and assessment framesrork

The Ersirermen At 1955 ard supsequeent reguations require ool ashoriies o ase2ss
COmpilane of air qualty In Dedr 2z with e SLaNLards and oopecinss &5t L in me Ar
Cualty Saeqy for England, Scotlznd, Wales and Morhem reand 2007 (RASS). For lca
authisritiac within Soofiand further requistions a0 set oan In e Ar Cueslhy | Seobisnd)

Meguiaions 2000 and All Guslty | Jcetland) Amerdgment Reguiatons 2002

The LAGM framework requines thal leodl authorfties camy st sequiar sesbews of air quality.
ThE W PN OFFEVISw 3N AEESSETEN] COTMENCED N 1930 310 COMONESE & TOuT SLage
apprmach o the asssssment of Ar gualky.

The Meview o0 AoEcEEMerl OCess Woak [2vised 1N 2003 and (OMrees 4 [Naeed
appmach. The fisst phase of the Resiew and Asessmeant 5 an Updatng and Sareening
Azzeoomant [UESA) The LISk monsbes any changss s hee nesumed n poilesnt
emissione and soumes sinee the e nound of Restew ard Aeseserent hat may affect ar

qQUaIy. The BECOND Padse |5 INe cOMISton O @ FIOGrESS MEpOr WIICH | TequUirsd 1o o
compieied annualy, apat fom De vears when anULSA 5 behg completed.

The LAGIM guidancs raquires that where the ULSA or Progress Repor has |oenified a rist
of erceafEncE O 3n &r quElly mjpchee & 3 Ication with reiean public sposre
identfled then 3 Demied Asgsesment it Underaben. A Detaled Assecement Wil consder
any BEk O ENcEEIANCE O7 AN DOECIve I QReaier Oepis 1 O70ST 10 OSLETINE WNEME [ 15
necessan i decane an Alr Ceal by Maragement Area A0RdA )

W @ FEW ACIIA Nas DS OeCiansd, 1053l qulnOmes are Nequired i Sirgesie & Fume
Assesgmenl within 12 monihis of desgnating the ADMA. The Further Assezement |5
Irarded o cupplersent the Infoemabon providad I e Doialled Accacement. [ Shoukd aim
o confirm the sxpsedances of the obeclver define what Improsemenl i al quality, ard
COMESPOndng reduction in emesons is requined 10 3fan e objecives; and prowoe
IrvipemaEtion g SouUree COmTiiions. The Infoemiation on SOURCE CONDTRUTens. Can B e 1
help deweloo an Alr Quailty Action Plan, and assist In the tameting of appropriobe
Mmeasuiza

EMT Condah Limited g Warch 2011
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HaggeEankrsook Further Falkirk Couroil
Asnesemert of A Cuaiy

1.2 Air quality standards and objedtives

Tre ak qualy sandards and copches which kbcal audborte:s ame reguired o work
IS SCNEVING ars: SUDINd N e AT Sualny Srategy 100 Engand, SOO0and, Waes ad
horihem reand.  The ar guallly objecives for NO; and Py, which are applizadie In
Seottard are prasenied in Table 1

Tahla 1: Seotileh A Gusllty Objsctives

HiTigsd digwiis 00 g Ml 2 e i T i MO peirciilla I MS
=] rrers s 15 S po g [HRE S THL T
¥ T

40 i il Wi - FRT=i

Froe ou e bules !-D.unrmw.'luu.l'.nr}n.l Ll AT ] =l HJE i ey F1METOW
1P ) P bhads 7 vl pel s’ S e P
Coana At

16 jaggen Aowisal] wean . M

1.3 Previous assessmenis
July 3008 Detalled &smeasmant of MO, concantrations st Banknosk and Hapgs!

NIy CONCANITAtoNs Measred LEng pEssive OMshn tuoes  sewaral ocations In Haggs
and Saningck exceated the amueEl mean KAQS oojectve gurwg 2006 An Frtomai;
analyeer was subeecuently nstalled ab Herm Cresoent In Hygge durisg 2007,

A Detaliesd Aesessment of the ares was undertakan redening e a/alable monkoeng data
and nouded 3 disperson massding shudy of noad traffie emiegons from e suroandng
road nebecek In 2032 The depersion modeling study and oulomatic monforing dads
DeMIZIEd MOy MUl Pean CHeeA TG IN etess OF e MAGS dDedive al modsde
DCIL0nE but not 3l locathons of raevan] punic epasure. | was erefong congussd that an
AGIMA, waks noi required and hat monBoring shouid corfinue

My 20 Fevieed Detalsd Laseesment of Banknock®

Foloaing the OSoofilsh Gosermmente aporlsal of fhe original Bankreook Detaled
AERSRETENL & Medseld Jeialex] Jbe SETRILWas UNeTanen. FOleing CmpEion OF 3 nul
year of astomaic MO: monitonng 2t £er Crescent n Haggs, 10 allow verficadon of e

" Lol Depiene Aesmovemimai of W Oy concemirstions ai Bankroch snd Fegge, BNT Sordeh Lid mpod B PRL 063 {5, by
]

AT e i el v v Fogrdame. FIGAT (Cuaiviighy [l rostd 3 ) 08 R0 ke B0

BMWT Cordah Limit=g q Aarch A0
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[ Urtnest Pk COurl
AEBESEITEL 7 Al Uity

mciaiing preficione, 3 reviesd modeling FssecEmen wWas indamaken, This considanzd
ariseions of P, ard KO, from mad TTe sounces IR Haggs and Eaninock

Tre manionng reculs and modading ss=cament indicatad thal there were annial mean
WL, roeceniations In excese of Te objesthe At neations of redevant sxposans In Hagos
and Bankro-k. Thzre wens no prediled sonsentatcns N exeses of T 3arnal mean or
Za-CuUl meah O edives T Fivlg. 10WES SCmmendsd Nal e alamalk anayss al e
Crescent e mantalned and addftoral dfusion tube montonng ks undertalen on the norh
Hifa o Kyt noad, itwes alen conclacdad Mat tene was 3 requinement for an ACHRA a1 this:
ioatian o reficn tha eazesdanost of the anrual maan WO, objecte

Folowing e resieed detaled assessment an AGMA for MOk was deciared In Manch 2011
Thie boursdary of tha ACAA. o precanicd on Figura 1.

£ METHUDOF ASSESSMENT

Tre Fuiller Asbessmenl 16 & JeEied Meview Al SSsetemend OF ar qually Wimn e
Ak B vy Mct the decieon 10 declare Te ACMA remalrs vald, and hal he boundary
o Me ALKIA = appmopiialz. The Furber Assescment 3s0 Incudes. an anatysls of the incal
RFiccion exurnet which may be conifbuiing to peliuast conoonirabion: 15aT 290 I aaEocs
of iz MO0 objeciee. This provides sepporing evidence which n b= used to advise the
Alr Cuaity Action Fian,

Tha Furbar Accecaman camorices of-

+ & reviesy of lonal monttonng €355 oblired snoe he 2008 Detalied Ascecement was
condusted. The data was reviewsd In pompancon weh historic monfored data ©
determine sy rends b fhe Sala ard comparsd with ihe depersion modeing
[redicions UNdStalen 3 At of Me Delaled ASSSEEMEN 10 Verty id e AGMA &
sl reguined

+ A D353iRE EMESSONG INVEMDY fof ine Hagds AGMA oS Decn cofmpied Emesons
Imeentony ks e gener term used to desoribe the paocess of estmating emissions from
warios suares. The dats held In the emisslons Investony hae been used to repressnt
fthe local bankgrourd smisson sarces |n 3 dispsreion modeling sudy of Ar qually at
Hegge. Resuls rom e modeling stedy fave been weed o verify e reguirement Tor
ihe ACMA and e Boundanes.

«  Preficions of pollvant conesnbrations In fsbere yeoem Pewes been underaiern D
delemming TEME COMpIANGE With e oDedne Moul INduang any ACIon FaEn
IMEISUIES. The SMSEONE Ivveiony and mixiediing Sudes were undertaken su that
the relathes eomiriuton of vanioe ssuess i 3ie quoilty levels a3 b daleamines

BT Cordah Lirtad L] klarch 2011
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3 CURRENT CHANGES TO TRAFFIC FLOWS AT HAGGS

Major road works @e cumenty fEking piace on the AED 2 Haogs wih i mad ang
Eporaded tn Motwraay sErdam The mad WIvks MEY hiave an Impact upon Smosphenic
poliizt coneertations undl Saptemner 3011 whien e project & planmed o be corpieted.
Thie effacts: of the read wors on raifc epacde and Toas are decaribad furder in Eeodon
76

4 LOCAL MOMTDRING DATA

Faline Council CANTENTY DpsSraiss an extensie Newwirk of Sqniy-five passke amsson e
POT) shi=s and sleven afomatic monftonng stes throughost the Falkik Coungdl area, of
whizh paven measime NC:

A M3 Shiwing e resEiive Ocalors oF (he MORI 0Calons 4 Haggs 16 Dfeseniled O
Figure 1.

41 Automatic monitoring
Aaoema®c monitoring of MO commenced of Hem Crescent. Hyoge during 2007, e
monioring site ks locaisd at G0 O grid referenee 270875 O7SE0T. A summany of the 2000

and 2009 msuts & presented N Tabke 2 The Haggs auomalic montodng Sie was
EMiated i he Seotish Ar Quality Mebwork In January 2009,

Tree MO CONGENTANONE: MRasuled al e U0malsc MOnnng she were beivw e RADS
MOy ijeciives In 2009 and nave decreasad wnen compared 10 2008, This reoucian may
ke atirputable o e akerd T3 Nows on the 450 and AEDT caused by the mad works for
e MED Sepps T Hagos poject The reduction may aksn be atiibutable to mssng data
FTeodng the snrual maan & here hae not bearn 3 edmilar redwcdon In e anmual maan
anncEntratiors messured using dfusion ubes.

Tabls 2: Hagems s@Wa sutemabic monltoring data

i} 00
e Madm e izl
Lpgin] antne PR [t S ()
bl | o™ T 'l -
Hirogen il R T
R | b of 1o mean
(L=l DR A et e 00 2 1
[T
BT Cordan Lirrinas 11 Marh A1
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43 WO diffesian fube monitoring

Diffusion fub: measerements of HOZ are condecbed at £ lecatons af Hagge. Tetdis of e
ks ipczfon ane presanicd In Table 3. & summany of recent years resulis arepracened n
Tale 4.

Tahde 3: MO, difusion ubs locstons In Hapgs

FAE | Al oo owey Bl P ;] FIE S ETEEE
BAAD | Bldeyin Rl Burkreck [R———— W TTHTTS erpai
AT | Gangnew Ry, Haggs Liksani banssiggroiingd H ITHTS SRS
A | B Crasosn, Haggm Litsan banssigoiing L 2T T
P | Adscmimbany Diive, Sianidesol Faads [ IR R
PR | I i e, g Pocascimida T STRET ATEAE

Tabbe 4: HO, diffusbyn b reesutts 2007 - 2002

Syl it PO e rodner

]

iy i i ]

MR | AR Morhbond oeey Barkrod 3%
POAE | TN RO, BEnTesh 5%
[0 ] Dy Sd Higegs: =
MAE | Far Crasosn, Hapon 1004
Do
o

A | Auwschindoohy Drive, Sanmoock 1
MBS H-B'.ﬂiﬁ.l'.\,l—.g-l
" Pl juss e o e e Do el e do L eee dala wepuie

ARG EE
AT )

11
Y
oy
&
A
=

Annual mean MOy conientationg measured usng difuson bubes Bave remained rairy
consiant al most of e ube incations Over e (351 three year win only emal fuanons
gpserved Al mean conceniations In emess o the HAGT obieotee of S0 pgm® wenz
rreceurad at Kar Craseend ared af the ARD Morthbourd camageasy

A slgaificant incresse In messursd concenirations & Ker Creseent has ocourred from 2000
iz 000, The she |5 bodted cloce B e nourdanoin wharne congection | lonown b oooa,
The observed Inorease may refiec] heressed e flows althis location pwer Die 1351 year.

The resuit al the &80 Morthboand cfacy has dso Increased dgnificanty wihen ompaned
with preséous years which may also refliect atersd rafM: fioas at this location; it 1s howeyer

DI S LITies 12 e 2011

33 ACM.A Revocation Proposal

LAQM Annual Progress Report 2021 256



Falkirk Council

LAQM Annual Progress Report 2021 257



Falkirk Council

Falkirk Councll

HaQQDankIOm Furtees PRI COUNCE
Azsecament of Alr Quality

nat repessentative of reisvant Muman exposure 3nd monitoring Is no longes camied 3t this
ste

3 ATMOSPHERIC EMISSIONS NVENTORY
AN EMissIoNs nventory for e FaKkIk Counct 3rea was Cormpded using the atmosphenc
SNISSINS JLDEBE PAAIe EMT, WICH JgRegdes enissions Nlo 1 oy INr ga
squares. The nvantory NCUcES SMSSINS TOM the THIOMNg SOUrceaE:
«  Roadtrafic
- Cammamial and comeste cambustion;
. INJUENa CUMousion

- INJURNI DIDCESSES,

«  Lange Insuctrial courcos;

. Olnes ransion

. Wastz traatment and disposal;
- Sobvent 2ca;

. Agncunure, ang

. Nawur

Rood tnfMc data were obtained fom Falkrk Councd and Troncport Scotland, while ata
fom ol other sowrces werz abtaned from the National Atneoephesic Emiczions nventory
(NAEI). The NASI & 2 mationdl atmospheris emicsione databaese which hoide daa on
eniesions fom a varety of zouwrces In 1km ¥y tkm grid equares. Emissione are reponed in
fonnse per year. The NAE! data tan be doamiodded from the NAE] medeiis* for ndhvidsal
ool auhordty areae, co the emicsione are dircoly Xtributed 10 cach Juthority. While the
Fakix emissions Invertory I baced on 2008 emiscione, e most recent NAET doty
amibbis 3 e tme of compling this lwventory wers for 2007. The chudy aecumed that
2107 emiggions from the NAE! renain unchanged in 2008, 2009 and 2010.

3.1 NAH road traffic data

Road traffic emicsdion sourcee are precent h Hogye wiin the ASD Tunk o pascing close
0 tha viiage ane the AS03 and Clhicgow road paccing theough the vilaga. Road rafic
refiated emiscion daty dggregated over 1kn grid cquares are avalabie from the NAEL As
al of tha rcads In the Hagae rea were baing cpecifically modeliad It was nat nececcary to

gmmwr«umnmwmm.m
B

BMT Cordzh Limtad 13 March 2011
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HaggeBankrzk Furthar Falkirk Courel
Angsssmant of &b Cuzlty

Ircdumde the HISE] reade smissine data inthe modeiling study. Fell 2%l of the epecifically
rmod=lsd roads daia can e foand In Seclom @3,

532 MAH Commescial and domectic combusshion

The NAZ] ooataing datE on emissions fom ommertial and somesic combusion, 2 groln
walch helides stationary combusion sourses In agricuture. demesiic combusion, small
srmle ndustial eombastion, commnencizl comibustion and public ssofnr comisesslon.

Commercial and domestc combuston ke oten highest N urtan areas wih 3 high
concerraton of public SSGDT, coMmercial and demecic suidings.  Lk: mad bxTo data,
EriEsins are aggiegaled (ver Te TR QN squales.

53 MAH Industrial combustion and Industrial procescec

The MAE] hoiice dala on the emisson of pollsants from @rge noustial comoustion
sourseE The soumee v his growp Inchele comiiston aesociatzd with ammona
producion cement producion, imn and thasl produstion, and lime producion.  Emicoone
daka from scurces In this group le offen cbialed weirg dala submited to SEPA hrough
IFPC {INlEgQTaled PO PIEVENDon and CONDcH) icess.  CMEsEinG Al ajgregaled
owar e 10 grid Sguarss.
A geoond goap wihiE Ta MAE woEEine amikciont daka for IndusTial  produsdion
procistes.  The OUnes 0 his goap indude nitéo ackd use In the chemical Indusry,
prmary awrinum producion and eoid sTobsiess fusl poducion.  Cmisskons: as
Ap0TEgal=d Dl e KN O BUaSE

54 MAE Cither trancport

The “Oied TAnEpoT Qg COvers emisshons from ar, rEll and manine tareport. It alsn
InciLries @misslons from off road rellciss Twe rabway Ines pass spprodmatsy (km be the
south of Haggs. Fail trasspor Inciudes emiscions Trom fraiget, ntercty and reglenal. Tha
erlmions Fom 'ofer raegor” have been agoregatsd inte the 1km” grid squarss

33 HAH Waste trezbmernt and dispaorsal

The HAZ conlaing a group wih emissn daia from wase meatment anddisposal acthviles.
Soumes Inciuded in Tis growp ae cremaboria. Incineralion of anlmal cancasses, chemical

washe and Inical wase. ofishore ol and gas fianng and smal-seale wasie Duming.
Emisslons from Misss sourtes are aggregated io the 1em? grid squanss

36  NAH Solents use

T MAZY JiED CONLATS 4 Qo WILN STEssin Gl TR sOver] Ube StepCigled Wil painls,
ques, fefengernts and IndusTal pregesses.  This data |s ofen oblained from SEFA who
requiahe processes Invpliing sohvents. As fior oher pollutart sowces, solkert emissions aR

aggregatad Imo the 1tm’ grid suares.

EMT Cordah Lirit=d 12 Mdarczh 2311
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57 NAH Agricdture

The MAE] alsn commains 3 groun Wi enission data from all agrcuitural Ivesiock, pouiiny
and agricutural off road machinery. Emissions from hese sourcss are aggregated info the
1LY grid Equwes.

a8 KA Mature
The WAE] alsn containg 3 groun wit emiesion £33 fom maiuraly aeamng emisshons. fnom

woodlands, mines, qUATIes and OpSntEE Mines. Thel= ars some quaries ineated tioea o
Eqnknock and Hagos with Coadenhill guanmy locatzd aperoeimataly Tkm 1o the weal

EMISEINS TOM Mese s0Wces I aggragated o the 10T grd Sjuares.

& EMISSHOMNS TOTALS

The oGl Amasphaic smissions from the 1iom grid squmres. covering e Haggs ADRA I
220E Zre precenied In Table S with Me iniak oken Sowr By soapsa in Charts 1 and 2.

M1lmmaﬁmmmmdﬂmennuﬁm II.I'IIII.Im'E'IEI'EB]'.IE'FE-P:IIW
e ‘E.I'ﬂ:l{ﬂ, CHTMETHATEGIENIA  CIMSLIEI  and  SJrianeE Jccoust for e
remander. Chat 2 Indicates that e dominart saure of Py, I Haggs Is road tansport
Wﬂlam’@-ﬂmﬂ'mm&Emnﬂ'ﬂﬁmmﬂH:m

Tublo & Emiielene Invantory iotulo ot Hapge A0MA

L, mralled o | Fify el (e

Mg 5] 04
Conmvreial | naitutone ol Feskendal Comboslion 814 o]
Emigy Prsdhition a L
Indumirial Cornbai an &0 ik
|disiirial Frocersse 3 07
Falime a2 08
Ot Tranapiet a7 04D
Froa Trarsxsn BT 1] 5
By 1] o O30
Wernio Tostieel =] oyr
Tertal R L K- 5 TAiE
EMT Cundah Limited [ H] Marcd 2811
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Chart 1: Haggs 2QMA: NO, smission scurces
AN emmdon wouron
WAt

HConmwrcld, mdrstensl

an Fpcdeisd Combut
N ErergyProduction
Bndidral Geroaster
Hinadral frocesn
WNesrs

Hoster Yamport

MR Teemont

st uw

Chart 2: Haggs 2QMA: PM., emission sourc:s

PM 10 emission seurces

W Imaapy St tion

BMT Cordah Limtad 15 Nareh 2011
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T ATMOSPFHERIC DISPERSION MODELLIMG

To predic? T amblent B0, and Bl concerirations a1 he Hagge ACMA, an atmospharnic
dipesion modeling stuly of road EMc emisslons was underisken The atnosphenc
dispesion model predids pollutant concentratione: [ased upon the taMc wplume, stnes
geamedny, trarffic composttion, tafic pead, haskground soucss and metsorningleal and
opogaphical condtions of the area.

Roadirafic emsskons have been modelied for Both 2005 and 2000 a5 3 Daseline scenark
WAL WTNCTI DD WErmy DN eSuls Wil cOmparsa wWitn poilan] COrdefiaiore:. medslsd n
hose yeas. Fulure yeam haee also Dean modelad i provide an Indication of thereduction
In road trafic: emissions required fo Jtain he alr quallly obiecthe within hie designated
AN Al Mg WITL VAl 0us T3NS Mo Meaeclon sCenans.

T Atmmospheric dispersion mod=]
The atmosphesdc model wmed In the assesament was ADMI-Mosds werslon 2.0 ADKS-
Roade |5 3 mew generation dispersion model which has bean walldaied and verffied In

sumenus shudes which are summarised In the user guide, and fas been declared it for
e purpose of ioGal alr quallly asssssrment iy DO MA and the devovesd sdminisirsfons.

T2 Areaof msessment and Receptors

Wodsiing predictions were undetaken over a modsled domain consstng of 3 2km by
16km Cartesian grd pafiem which enconpasses he Haggs and Banknock @rea. The
sumbsr of calculation points was g2 &t 100 by &0 walch provides predicied conceniations
at an approximate minimum resslution of 20m. The option of “msiigent gridding” wae

selecied whesehy the moded predicts pollutant consenirations at 3 higher spatial density
Ainerresoution) cicse to the smision sounes and 2 3 kwer spatlal densiy 3t backgrund

Ioezatioree-.

Tha modlal can aten precdied polluiant sorcenirations 3 gpecific loeatans whees nakvan
pubilc expostare may ocour and ai monioning locations which are used to verty the moded
Erecicions. MInS IDCATNEs WITin e EEEEEMST Arss were pediiied & recepior:. Tne
Eompnr locabors ane presanisd In Table & and annoizbad on Figures 3

EMT Cordah Limibad 17 Mach 2011
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Aszecsment “Mmﬂ

Tabio ¢: Location of opocificd recopton

Pecapier Categery Lecaton (NOR)

E g Novthing
Hagos st e lor Vordos ng sio TETE avan
Vet Saad sanmenk Vasad rg wle wE AT
Garngies 3oad Kagg Woridie g e W7 G7Cs
Fan Crmasnt bugge Voinoerg ste & remdertial TR0 T
Pocepsr * Tesdotie 270000 o720
Rocptr 2 Yoo e JTER arnaes
Pocpr 2 Yeslotia W T
Pocspnr & TesOetia 27860 S7¥303
Heath Cetre Lo of o s se T 679205
Baniview Can Hame Lolon of putic epoeye a0 67545
Scteol LOEon of pubic e e TR04E 8708

73  Topographical data and termain sencitivity analysic

The medel s capabis O smulaing the 2Wect of local topography on 3r fows and henca
politant dspas3. whoh 5 sgnficant for ates whers he 3e3 of assessment nas
gradortc of 1 1 10 or graatar. The Campela Folc ars looansd appradmately 126m 1 tha
waet of Eanknock 1t is therefors posaitie that he teran afl have an Imgact upon the
diapersion of the polistants. In general, difersncee of +~ 10% ar= coneicered Jgnificart.

In onder 1 cetenming the mpact of tha erain on d modsling pe=dctbns 3 sensiviy
an3iych wac conduciad for the 2000 Detalod Ascscoment”. Tha resulic of ha canctiviy
analysls Indicaiad that here is not 3 cignificant difersnce detwesn the predicied armal
e CONCENMIDOTS ATEN MOCEHE WILN 100U DN CI1a Of MM Nl B,

Ovesal the ise of topographical 4ata in the modal un resutiad in siighily Nigher predcted
concanraticos a3t tha majosty of ocationc  Howaver, the dfiarance In prdcted
concenTRICHE Was Not Jonciderad signifcant cnouch o cubstantialy charge the recuts of
e model run.

The effzcts cf temain sere 10t thersfors Inciuded h the ispassion modeling assessment.
74  Meteoroiogical daa

The modal reguires 3 mnimun hput of x meeoiogcd parametars for hourty seguental
Of SAMSIGAl OAA. THE S PEETEIHS INEUIEC I e MEENO00CE 03l e suTae
EMPEINUTE (“C), WIND 5PESC (M5, WIND CNECTON (OSQrEes oM NN, NEEtve Moty
(%), Cloud cover (oktas) and preciptaton (mm)

5 RAMT Coniah (2000) LACM Dwollvn! Astssumant Rankneok: Cleant Faldnt Coaindt Degort mf g SAL 031040001 &*
Nay 2006

EMT Corgah Limitag 3 March 2011
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A review of meleonkgical data was camed out o ceterming the most approprzie set of
meeomioghkal pameters avalable. The ciosest meteordiogledl sialions to Hages ang
Barkrock, recosding the full sute of Meteordiogical parameterns requied by the modsl, are
EEshopion {35008} and Gogamank [Eanburgy).

Gogartark metsomiogical ation I6 3 lowland sit: koaled approdmatey 35km southenet
of Eankrizck at ani alttede of 57mi abossa cea lovel (3l The akion o oo B e Frth of
Forh 2nd located I precmina il SUSUrkan EUToundngs.

EEShopton meteonoiogical 500N ks locatzd approvimately A0k soUTwest of Banknock at
an aftfude of 59m a.5). The a=a suroundhg the meteoncioglcal site comprisas subwrtan
and nral with some Industrial and eommendial stes nearty. The si3thn i locaed lass than

2Km from the Frih of Clyde. The tenain amund the neeonkgical staton |s relatvely iat
owing 10 e Nood piain upon whichit sis

R was delgrmirad In the 2200 Dolaled Amcoscmon Tal The meteomigical paamatone

fom Cogarbant woud == the mosl appropeiate for e In e Smesphens deparcon
actzcement ik 9o The Tact gl the mabcomiogioal el ko loeatad i tha Foihi Valley and o
ey in give 3 coear mprecaritios o the condiions in Bank rook.

Melepmiogical dse Tom Cogarbank Tor MD0E and 2009 were wsad In the modeling
EEEEEMENL A Wind mee of e 2008 and 2009 nesomiogical o3is e the GoJartank
meiepmicgical stels preserted In Flgune 3.

T3 Surfaca roughnecs

The Interacton of wisd flow with the cariys suface genemies Wrbuience, IMuEnchg
polutant dispersior. The sTength of ths wrbulence Is dependent on e land Use, Wi
bult-Up AE36 gEneraing mare fursuience than open countryside. The ADMS-Fnads User
guise ndcales Ma 3 suface MUghness length o 0.5m s ‘sutabie br partlard and open
subwrbia. Haggs mainy comprises of residenial propedies whh gardans, open parkland
and wooded areas; 3 surface mughness of 0.5m was terefore considered aporoonate for
me dispersion Sie A surace mughness Taotor of 02m was used i0 represast e
agricutural land arund the metzomiogical ste at Gomrbank.

7.5 Road fraffis emis=ions

The ADMS ROais Stmosnheic dispersion moded USes Me annusl average houry (AAHT)

rafc fow, vehizie spit and irafic speed o determine the poiluian emission raies for each
seiion of road modelisd.

TraMc court daia for the AED durieg 2002 ard 2009 wers provioded by Transp-sr Doartiasd.
Al other icecal mad tralfie counis were poslded By Fallie Councdl from sther temecrry
sulnmatlc courier: of manual raflc couns ronducied dewing Z003 and 2010 TraMc

BMT Cordah Limited L E| March 2011

[}
[}
i
B

5 ACMA Revocation Proposal

LAQM Annual Progress Report 2021 264



Falkirk Council

Falkirk Councll

Hagga/Baninodx Funines Fakim Councl
Asceasment of Al Cudly

wolumes ware projected Tonward and backeard whers naceccary s=ing e Madonal Rood
Tratic Forecast (NRTF ) Enial groain ador™ for urean rmads.

The TaTk dat collated i the modaling sludy & consloes=s) more representative of aciud
T fiows ai thie lecation than the data wsed for e original Dedlied Asseszment’. The

origiral assessment LB ory shgle lanes o MG on the ASD and used esiimaiad =
oount cata. The cumently avallabes o datasst does howesser feve IE Imhatons. Thie s
dE in a ok of asalabie court data on the slpreads on and of! e ASD partizuGny fm
e zouthcound camlagevay whene congesbion i known 0 oocur during by pevicds as
=T kkaves Te AR and quetes 2 e Haoge mundanous

The aumrent read works on tha 230 31 Nk lmaboy aes i o hencd raifie foes Both on
i AR &' O T ADDA KIEYIN Mial. Duiing 2005 4 40 MO 5 LT spesd Imil #aE n
s on e AED 1=ing average sneed cameras. The epesd Irit durirg normal opsmson of

Tl SEC00N OF M2 AST TOIWIY COTEED0n OF e 1030 WOl will D2 T UK Nalonal geed
it of 7 reph {112 konihr,

Tio ot for tha difarsnes in taifc flows over 2002 and 33009, bwo bacallne Moo e
N AS) Auomanc mEfc Coum A3 capred ounag 25 and 09 nave besm n
separaely. This alows modellsg ressis from eacs year bobe compared wilh Te mesaned
Wik GONCEN MA00RS 10r 83Ch e and wil provide an indicalon of the efect of the cament
T reerktiors and abessd fiows 04 airqualty ouing 2004, Tha 2008 tafic daeat yaar
[& BOWEVEr CONEicered e Mot Sppropnate i factor ionand (o fullne year prjecions 3
It ehould b= represestattes of the Mo fieas Mok wil coour fdieing completion of e AS]
COPSICHN WOk

The mad sarces modaled In @e assasmant aad the trafic Naw 435 ae peserted for
20040 In Tadks T and for 205310

Tale 6. The irafc counts on S ADD hawe shown an owersl recucton I trafc of
Spproematey 11% on e smthbound [ane snd 4% on e narhbound @ne fom JI0E B
Z003. TN May FETRC] @ ISOUCTON 1) UGS OT e 1Iad QU2 10 e Carienl 10ad Woms am
specd Meatritinns, or may raflect less commential vehicls ard commster Us3ge of tha road
QU 1D TECEN] [B{EsSINNaly STecls TN ICCIlNns and exenl Of M2 [Qa0s MOCRIed ars

precor@ad on Flgums 4.

" DETR (1967 halisral Pesd Traffc Forecsls jSesal Britaind 1907
" BT sty [ 2000} LA Duvtillad Sms s st Bambmric Bhapert wd 01 FILL 0 17t 20606

BMT Cardah Limiteg Pl Ranch 301
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FEEEEETERIL O A Quary

Tabla 7 Modaled resd sounces dats 300E

e

]}
BRI . rorth reads ara 1k 48 it e ] 0 O W
S I - N i e 35 BT L e wE ]
A 5 - mrath b 5 S5 il =3 = Ers
BAL, P d - b oarsads lre 15 T il TE b B § o5
ey I TWE 1 o] 3 - =0 1%
Chaiggea B FF i i ED 7 [=4] =
KT o | v ARG EE 25 ] 50 P4l 5 .
iy Pl | oves AL WWE -] T 5 el =0 3 O
Kl It (Wil of BB ER 35 13 50 13 1] 56
Flwy T Pl vl of 500 FeS 23 -~ ] 30 I 50 .=
A0 R o raeve T ] iE 2 i L sl
A B o T i £z 5E 4 &5 1%
[= 1] ] 33 B 7 (24 L
EfpEED i 2 55 4 B5 £

Tabls & Modslad nosd sounts mata 1003
Frusd Rssd  LAHT Law AT M R

imi femblar) ) fewiilta L=
AET) L B e e e 3.5 (5% s ] [73 R
S 5 - o (e - | BIT 58 i B W P
AT He b st e L. -1 dis Ha 1] Er col
A 3 - T o i 25 TH 55 il 65 3%
gy Tl Wl ] 22 50 - 1] 1%
s b SF ] =d [ 7 [=] =
Kyl e (vl AEL) BB 28 ] 50 2 50 1.7
ey i (e AR VS T3 i 12 13 [=1] [
FISAT Fd (Pall of &30) EE ] ot} 50 i3 50 LR, ]
BlaryE nd (Ahaad ol A30WE 1E b |2 o =) . F=
AEME o rame T L 55 3 B5 LEW
ASO S o TaTg r s 52 E -] T
i BT i 5 3 7 er =
g BED i 54 55 45 65 &
BNT Cosdah Limil=4 | lelarch 2311
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761 Divmal traffie profil=z

The ADNE Foadc model requires Efic das i be RpE 3 an Svorage wehisle fiow per
N, T S0CUracy OF T TN DOW ISR Can S FRprosed Dy use or Tme varyng
emigskens facters whkh detale the dumal profle of the madl The e vaning Sdoms
dlow e average hoery taflc fow o be Tulipled by & fachor epresaatathe of the
S@ecled Uame Now Ji eacl] NoWr OF e Sy, TS DEEmC Tow [EBCIDIE ale (aklalEa 85 d
20 Dateaan e hourty fow and B avarage loa,

D] Moty Tams 10w Jal3 wend vailade 100 31 OF e I0a0E MOdekel and 3 Jumal
proflie wak caloulied for sazh mad. Trhae prfle was caiculabed caparaialy for waakday La.

Momday 0 Fridsy. Sahumsy and Sundsy rame fews. Sach dumal pmfle was appded 1o
=ach especive maad. The diuma profliss us=d In e model ae pessenisd In Appsndix 5.

FE2  Camimng trafie

Trafic & known 1o Deeome ongesiso when approsching the murdacoul & Hagge during
paak commuting howe In tha maming and ety ewaring. A mathod of modaling guouing
T Uan] ADMSRDa3s MOS0GE] Oy MO0 oEveDpsT CERC M6 Desn us2d 0
represeni the pssiodic congestion &l the juncion. The melod sseumss hal during
oongeeied parisis 3 repsssaniative =M Sow rale must bs sgimaied

Assuming That the wehickes an ivelling 2t the lewest spead Tl con D2 modelied wing
ADS-Roock (S onhin, wih an aserzge wehitle bngih of &m, asd are pociioeed sloco 0o
€3G OiNeT DUANg CONQeEEd perods. The armual averades noury T3 [8AHT) fow 15
cakulaied by dviding Te speed of the esilckes Oy the average vehicke kength, whikh gives
A repregeriatue ARHT of 1250 sehiles par Rowr Jurng eongestad parode. The ARHT IS
e Faiaorad Dy Mg 2EpacTive CTIPCSDon erosTlades OF KJAL and Nesyy vEnicle Tes
Cusiing frane mad secflons of S0m lengih were meluded o Al mads 2ppemeching he
roundaboul. & dme vargng profle was applied o sach quees seclion (o accoun? Tor the
fwice-dally porgecion Dorlode during weekdass Tha comgeciod poriedc wam accureed o
s froen 7200 - 13000 and Fom 15:00 - 1300 Queies wess 350 houdedon Sannbys
[o=ivw=en 1100 - 12000 o represent & Dusy period #1 the weskend

Tre qUEe Mad BCion Toosied Nihe assessmeny and Te e oW 0&1a are presenied
In Tad= 3.

BT Cordsh LirEed ) Mlareh 211
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Table 3: Modaled Queus rood secions data

Huard i RAHT LY [ L oLy k.
ik [Tt ] e s i
|} ikl fEgh|
ey i WS Cusue 3 1305 -] el 3 AT
iy (O 20| B2 Cusiie 35 111 5 =] ] 1174
=3 BED s daton i Tid L3 B E Pl

752 Mon-exhausttraffic cnessions

ADME-Foadk caoulates poluart emikcln @i fom o wwhitke bamd on edhauet
TSRO Oy 30dtiona el I3 0ENTEE e I"I-[I.HEII‘IZII‘EFI‘EEE‘I‘IF'H., EMEEE
fom ron-eatast emissions. Road e pracesses oihar than fusl ombustion indhuse tye
wear, braka wear cluich waar, moad ourfaos waan, soroclon of chasc, bady and ofer
WENcie components. 2l COTRDNng collscivery 10 Mmad Bl Mor-Sdnaust Smissians 1or
£a0 e seprent were calclsied 1sng P, emisdon Tacios g ! fom e kasonal
Aamoephesnic Smlezions ImeEmiany AET) and e numisr of wehlcss par day.

T84 Projected taffic emissiors

For comparizon Wil the 2010 & quallly obiedles, | B necessary D s Pl
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QA/QC of Diffusion Tube Monitoring

In 2020 the nitrogen dioxide (NO2), benzene and 1, 3-butadiene ambient air diffusion tubes
deployed by Falkirk Council were supplied and analysed by Gradko International Ltd. The
analysis method used for the NO:2 tubes is 50% tri-ethanolamine (TEA) and 50% acetone.
The benzene tube type is Carbograph 1TD (thermal desorption / gas chromatography) and
for 1, 3-butadiene the tube type is Carbopack X (ATD) with analysis using TD-GCMS. The
diffusion tube monitoring has been completed in adherence with the DEFRA 2020

Diffusion Tube Calendar . The March 2020 sampled diffusion tubes were not changed as

normal in early April 2020 due to the Scottish Government ‘Stay at Home’ Scottish
Coronavirus (COVID-19) adviceRef1,

Nitrogen Dioxide Diffusion Tubes

In 2020, the NO2 diffusion tube analysis was completed by Gradko International Ltd.
Gradko adheres to the DEFRA guidance for the preparation and analysis of the NO2
diffusion tubes. All the results relating to the concentration of NO2 present on the diffusion
tube are within the scope of Gradko’s United Kingdom Accreditation Service (UKAS)

accreditation.
The full set of monthly NO: diffusion tube results are shown in Table B.1 in Appendix B.
1, 3-Butadiene Diffusion Tubes

Gradko International Ltd. Performed the quantitative analysis of 1, 3-butadiene on diffusion
tubes by TD-GCMS. Analysis has been completed in accordance with in-house method
GLM 13-6 under UKAS fixed scope accreditation.

The full set of monthly 1, 3-butadiene diffusion tube results are shown in Table B.2 in
Appendix B.

Benzene Diffusion Tubes

Gradko International Ltd. Analysed Falkirk Council’s benzene diffusion tubes by ATD-GC-
MS. Analysis has been completed in accordance with Gradko’s in-house method ‘GLM 4’
under UKAS fixed scope accreditation. The full set of monthly Benzene diffusion tube
results are shown in Table B.3 in Appendix B.
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Diffusion Tube Annualisation

All diffusion tube monitoring locations within Falkirk Council recorded data capture of 75%
therefore it was not required to annualise any monitoring data. In addition, any sites with a

data capture below 25% do not require annualisation.

Diffusion Tube Bias Adjustment Factors

Falkirk Council have applied a local bias adjustment factor of 0.94 to the 2020 monitoring
data. A summary of bias adjustment factors used by Falkirk Council over the past five

years is presented in C.1.

Table C.1 - Bias Adjustment Factor

Year Local or National If Nationasl,p\::;zi:r:\eg: National Adjustment Factor
2020 Local - 0.94
2019 Local - 0.94
2018 Local - 0.88
2017 Local - 0.93
2016 National 03/17 V2 1.03

NO:2 Diffusion Tube Bias Adjustment Factor (Local and National)

In accordance with LAQM TG16Ré 2, a locally derived Bias Adjustment Factor has been
calculated for the 2020 NO:2 diffusion tube results based on the following two co-location
sites: NA42 Grangemouth Municipal Chambers and NA111 Falkirk West Bridge Street.
The local results have been submitted to the LAQM Helpdesk to contribute to the national

bias factor.

The results of the locally derived bias adjustment factor spreadsheets are shown in Figure
27 A) and B)

The national diffusion tube bias adjustment factor spreadsheet is displayed in Figure 28 for

comparison purposes. The overall national bias factor in 2020 was 0.82.

A comparison in summary form of the local and national bias factor summary is shown in
table C.2.

LAQM Annual Progress Report 2021 286



Table C.2 — Comparison of Local vs National Bias Factor Summary

Local NO, Bias Adjustment Factor 0.94
National NO, Bias Adjustment Factor 0.82
Difference -0.12

Falkirk Council

In accordance with LAQM TG16Re"2Box 7.11 — data quality checks of the local bias

adjustment spreadsheet have been assessed as ‘good’ for both co-location sites. Falkirk

Council have a full years’ worth of co-location data at the representative locations (A10

Grangemouth Municipal Chambers: Urban background / Industrial — typical off-street

urban location that is likely to measure traffic and industrial emissions. A7 West Bridge

Street: roadside — traffic related, elevated NO: levels at typical daytime peak traffic

periods).

Using the above reasons, it has been decided to apply the locally derived bias adjustment

factor for the 2020 NO:2 diffusion tube results.

NO: Fall-off with Distance from the Road

No diffusion tube NO2 monitoring locations within Falkirk Council required distance

correction during 2020.
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Figure 28 — NO2 Locally Derived Bias Adjustment Factor Spreadsheets

A) A10 Grangemouth Municipal Chambers

Checking Precision and Accuracy of Triplicate Tubes

Diffusion Tubes Measurements

/
//
14

7/ From the AEA group

Automatic Method

Falkirk Council

AEA Energy & Environment

Data Quality Check

_8 Start Date | End Date | Tube 1|Tube 2|Tube 3 |Triplicate | Standard Coeff|IC|.ent 95% CI Period Data Tupgs Automatlc
) dd/mmiyyyy | dd/mmiyyyy| pgm 3 | ugm 3 m 3| Mean [Deviation of variation of mean Mean Capture Precision | Monitor
a H9 (CV) (% DC) Check Data
1 08/01/2020 04/02/2020 16.3 21.1 21.2 20 2.8 14 6.9 15 95 Good Good
2 05/02/2020 03/03/2020 16.7 16.8 19.4 18 1.5 9 3.8 15 97 Good Good
3 04/03/2020 31/03/2020 13.7 15.0 13.9 14 0.7 1.7 15 99 Good Good
4 01/04/2020 28/04/2020 9 98 Good
5 29/04/2020 02/06/2020 10.0 9.2 9.8 10 0.4 4 1.0 8 77 Good Good
6 03/06/2020 30/06/2020 11.0 10.8 10.7 11 0.2 2 0.5 7 92 Good Good
7 01/07/2020 28/07/2020 9.6 9.4 9.8 10 0.2 2 0.5 5) 100 Good Good
8 29/07/2020 01/09/2020 12.8 12.6 12.7 13 0.1 1 0.2 7 99 Good Good
9 02/09/2020 29/09/2020 16.3 16.7 15.1 16 0.8 5 2.0 11 100 Good Good
10 | 30/09/2020 03/11/2020 17.2 15.7 18.3 17 1.3 8 3.3 12 97 Good Good
11 | 04/11/2020 01/12/2020 23.0 23.8 23.7 23 0.4 2 1.0 16 99 Good Good
12 | 02/12/2020 05/01/2021 25.0 26.2 25.8 26 0.6 2 1.4 21 99 Good Good
13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Good Good
Overall survey --> precision Overall DC

| Site Name/ ID: |Grangemouth Municipal Chambersl

Accuracy (with 95% confidence interval)
Bias calculated using 11 periods of data
Bias factor A 0.75 (0.66 - 0.87)
Bias B 34%

Diffusion Tubes Mean:
Mean CV (Precision):
Automatic Mean:

Data Capture for periods used: 96%

Adjusted Tubes Mean: 12 (11-14)

|Precisi0n

11 out of 11 periods have a CV smaller than 20%

| Accuracy (with 95% confidence interval)|

Bias calculated using 11 periods of data
Bias factor A 0.75 (0.66 - 0.87)
Bias B

£

Diffusion Tubes Mean: 16 pgm
._MeanCV (Precision): _ __* S . i
Automatic Mean: 12 ugm'3

Adjusted Tubes Mean: 12 (11-14) pgm™

(Check average CV & DC from
Accuracy calculations)

50%

25%

0%

-25%

Diffusion Tube Bias B

-50%

I

=T

Without CV>20%

With all data

Jaume Targa, for AEA
Version 04 - February 2011
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B) A7 Falkirk West Bridge St

Checking Precision and Accuracy of Triplicate Tubes

Diffusion Tubes Measurements

/
//
[

Falkirk Council

AEA Energy & Environment

From the AEA group

Automatic Method

Data Quality Check

_8 Start Date | End Date | Tube 1 |Tube 2|Tube 3 |Triplicate | Standard Coeffl.cu.ent 95% CI Period Data Tupgs Automatlc
& | dd/mmy dd/mm/ m3 m3 3| Mean |Deviation of Variation of mean Mean Capture Precision Monitor
a Yy YYYY| H9 Hg Hgm (CV) (% DC) Check Data
1 08/01/2020 04/02/2020 35.2 35.3 34.0 35 0.7 2 1.8 24 99 Good Good
2 05/02/2020 03/03/2020 30.5 37.4 33.2 34 3.5 10 8.6 27 100 Good Good
3 04/03/2020 31/03/2020 29.3 29.3 31.7 30 1.4 5 3.5 28 100 Good Good
4 01/04/2020 28/04/2020 22 100 Good
5 29/04/2020 02/06/2020 22.5 23.3 22.6 23 0.4 2 1.1 16 88 Good Good
6 03/06/2020 30/06/2020 29.8 29.7 30.2 30 0.3 1 0.6 Good
7 01/07/2020 28/07/2020 19.9 22.1 22.1 21 1.3 6 3.2 17 81 Good Good
8 29/07/2020 01/09/2020 35.8 36.6 33.2 35 1.7 5 4.3 29 100 Good Good
9 02/09/2020 29/09/2020 34.5 33.9 34.1 34 0.3 1 0.7 28 100 Good Good
10 | 30/09/2020 03/11/2020 30.9 36.1 32.4 33 2.7 8 6.7 30 100 Good Good
11 04/11/2020 01/12/2020 36.3 36.4 39.6 37 1.8 5 4.6 28 100 Good Good
12 02/12/2020 05/01/2021 44.2 43.4 45.9 45 1.3 3 3.2 35 100 Good Good
13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Good Good
Overall survey > precision Overall DC

| Site Name/ ID: | Falkirk West Bridge Street |

Accuracy (with 95% confidence interval)

Bias calculated using 10 periods of data
0.8 (0.75 - 0.86)
(16% - 34%)

Bias factor A

Bias B

Diffusion Tubes Mean:
Mean CV (Precision):

25%

Automatic Mean:
Data Capture for periods used: 97%

Adjusted Tubes Mean: 26 (25 -28)

Precision

11 out of 11 periods have a CV smaller than 20%

Accuracy

(with 95% confidence interval)

WITH ALL DATA
Bias calculated using 10 periods of data
0.8 (0.75 - 0.86)

Bias factor A
Bias B

25%

(16% - 34%)

Diffusion Tubes Mean:

Mean CV (Precision):

Adjusted Tubes Mean:

26 (25 - 28)

(Check average CV & DC from
Accuracy calculations)

50%

25%

0%

-25%

Diffusion Tube Bias B

-50%

=

Without CV>20%

With all data

Jaume Targa, for AEA
Version 04 - February 2011
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C) Calculation of Two Colocation Results: A10 Grangemouth Municipal Chambers and A7 Falkirk West Bridge St

FWBS (%)

GMC (%)

Average (%)

2 Locations Factor

Inverse to give Bias Adjustment factor

Bias Factor B

25

34

29.5

1.065

0.94
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QA/QC of Automatic Monitoring

Falkirk Council

Table C. 3 — Details of the QA / QC at the Automatic Monitoring Stations in 2020

QA / QC in 2020

Site Analyser Network

A3. Bo'ness SO2 SAQN
NOx

A4. Falkirk Haggs SAQN
PMao+2.5 (Fidas)
NOx

A5. Falkirk Hope St SOz SAQN
PMaio+2.5 (Fidas)
NOx

A7. Falkirk West Bridge St SAQN
PMaio-+2.5 (Fidas)
NOx

A8. Grangemouth AURN (Inchyra) PMzo (BAM) AURN
PMzs (BAM)
SO2
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NOx AURN
A9. Grangemouth Moray
SOz SAQN
NOx
A10. Grangemouth Municipal _
PMao+25 (Fidas) SAQN
Chambers
SO2
SO2
All. Grangemouth Zetland Park SAQN
PMuio-+2.5 (Fidas)
Al4. Banknock 3 PMaio+2.5 (Osiris) Local
NOx SAQN
A15 Main St Bainsford
PMao+2.5 (Fidas) SAQN

Local sites:
- Analyser data is downloaded, and a flow check is completed on a fortnightly basis.

- A filter change is completed on an approximate four weekly basis, although this is

dependent on the weather and filter loading. The filters are retained for analysis.

- As with the other sites all LSO site visits are completed by Falkirk Council staffs that are
audited to AURN standards.

- The Turnkey Osiris at Banknock 3 site is serviced on an annual basis and covered by a

service agreement for any breakdowns, both are completed off-site.
AURN and Scottish AQ network sites:
- Al NOx and SO2 analysers receive fortnightly zero and span checks and filter changes.

- TEOM heads are cleaned and the filter changed on a four weekly basis or more

frequently if the filter loading increases above 90%.
- BAM PM1o and PM25 nozzles are cleaned and tapes are changed every eight weeks.

- All LSO site visits are carried out by Falkirk Council staffs that are audited to AURN

standards.
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- Analysers are covered by an emergency callout contract and receive a service every six

months.
- QA / QC are conducted to AURN / ‘national’ standards.

- Falkirk Council also checks the data on its internal systems and is in regular
communication with Ricardo to ensure the best data quality is collected / presented.
Unscaled data is supplied by Falkirk Council to Ricardo for the Scottish AQ Network sites

on a six-monthly basis to improve data capture

PM+1o and PM2.s Monitoring Adjustment

All PM10o R&P TEOM data from 2008 onwards has been adjusted using the King’s College
London Volatile Correction Method (VCM). This was carried out by Ricardo for the sites
affiliated to the Scottish Air Quality Network in 2015 as part of the Scottish Government’s

contract.

The PMi1o monitor at the A8 Grangemouth AURN site has been a FDMS since April 2009
and so no correction factor has been applied to the data after this date. The VCM has
been applied to the 2008 and 2009 AURN TEOM data by King’s College under contract to
DEFRA. A PM1o Met One 1020 BAM analyser has replaced the R&P TEOM FDMS at the
A8 Grangemouth AURN site on 06/06/2018 and no correction factor has been applied to

this PM1o data since the installation of this analyser.
Estimating PMzsfrom PMio Measurements

LAQM TG (16) Ref2 describes two methodologies for estimating PM2.s from PM1o
measurements. Method one is to apply a locally derived correction ratio calculated from
local sites measuring both PM1o and PMzs. The second is to apply a nationally derived
correction ratio of 0.7. The national correction ratio should only be used where no
appropriate local sites measuring both PM1o and PMzs are available. The locally derived

correction ratio should only be used at sites of the same classification.

In 2020, Falkirk Council had five local sites monitoring both PM10 and PM2.s these were the
A4 Haggs, A7 Falkirk West Bridge St, A8 Grangemouth AURN, A10 Grangemouth
Municipal Chambers and A14 Banknock 3 sites.

Using the guidance stated in LAQM TG (16)R¢"2 the PM2.5/ PM1o ratios were calculated for
the A5 Falkirk Hope Street and A15 Main Street Bainsford sites only as although these
sites now have a combined PMio+2.5 analyser (Palas Fidas 200) installed in early 2021

there is insufficient data available for 2020 as these sites operated with R&P TEOM
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analysers. The ratio derived from the A4 Haggs data was applied to sites classified as

‘roadside (non-urban)’, the ratio derived from the A8 Grangemouth AURN data was

applied to sites classified as ‘urban background / industrial’ and the ratio derived from the

A7 Falkirk West Bridge St data was applied to sites classified as ‘roadside (urban)'.

The local correction ratios were used to estimate PM2s from PM1o measurements at the

following sites: A5 Falkirk Hope Street and A15 Main St Bainsford. Results are shown in

Table A12 in Appendix A. Table C. 1 displays how the local ratios have been derived.

Table C.2 — Locally Derived PM25/ PM1o Correction Ratio

Annual Annual Average
Site Site Type Average PMao PMzs (L9/m°), | Ratio
(hg/m?), 2020 2020
A4 Haggs Roadside (Non-urban) 10 5 0.5
A7 Falkirk West _
_ Roadside (Urban) 7 4 0.57
Bridge St
A8 Grangemouth Urban Background /
. 9 6 0.67
AURN Industrial
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Automatic Monitoring Annualisation

From assessing all automatic and non-automatic monitoring results, the sites and associated pollutants that required annualisation are as

follows:
Valid Data Valid Data NO2 Annual Mean Concentration (ug/ms3) ®
Site Site Tvpe Monitoring Capture for Capture 2020
ID yp Type Monitoring p(o/) > 2016 2017 2018 2019 2020
Period (%) @ 0
Al15 Main St, Bainsford Automatic 65 65 24 23 22 25 20.8
Annual Mean PM1o Monitoring Results (ug/m?3)
Site . Valid Data Ca_pture Valid Data
D Site Type for Monltorlng Capture 2020 (%) 2016 2017 2018 2019 2020
Period (%)@ @
A4 Falkirk Haggs 56 56 14 12 14 14 10
A7 Falkirk West Bridge St 38 38 15 10 6 11 8.4
A10 Grangemouth Municipal Chambers 63 63 13 12 12 14 9.6
Al4 Banknock 3 63 63 n/n 7 6.9 7.9 7.8
Annual Mean PM2.s Monitoring Results (ug/m?)
. . Valid Data Capture | ;w4 pata Capture
Site ID Site Type for Monitoring 2020 (%) (2) 2016 2017 2018 2019 2020
Period (%) (1)
A4 Falkirk Haggs 29 29 5
A7 Falkirk West Bridge St 38 38 6 6 6 6 4.4
A10 Grangemouth Municipal Chambers 63 63 4.4
Al4 Banknock 3 63 63 n/a 3 4 4.6 3.6
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NO: Fall-off with Distance from the Road

No automatic NO2 monitoring locations within Falkirk Council required distance correction during 2020.

Table C.2 — Annualisation Summary (concentrations presented in pg/m?3)

Falkirk Council

NO2 Annual Mean Concentration (ug/m3)

Annualisation

Annualisation Factor: Average Annualised
Site ID Factor: Annualisation ARaw IDl\:ta Annual Comments
ALS Main Street 13 1.3 1.3 16 20.8 Period Mean: Jan — Sep 2020
Bainsford
Annual Mean PM1o Monitoring Results (ug/m?)
Annualisation N . Average Annualised
Site ID Factor: Annualisation Factor: Annualisation Ar?nalﬁlDﬁteZn Annual Comments
A5 Falkirk Hope St A8 Grangemouth AURN Factor Mean
A4 Haggs 1 1 1 10 10 Period Mean: Jan-Apr, Sep-Dec
A7 Falkirk West 1.2 11 1.2 7 8.4 Period Mean: Jan, Sep-Dec
Bridge Street
A10 Grangemouth 11 1.2 1.2 8 9.6 Period Mean: May - Dec
Municipal Chambers
Al14 Banknock 3 0.9 1 1 7.8 7.8 Period Mean: Jan - Aug
Annual Mean PM2.s Monitoring Results (ug/m?3)
o ) Average Annualised
Site ID Annualisation Factor: Annualisation Ar?nal\JA;IDl\'jllteZn Annual Comments
A8 Grangemouth AURN Factor Mean
Grangemouth AURN was the
only site in 2020 to achieve
A4 Haggs 1.2 12 > 6 above 85% data capture. Period
Mean: Aug - Dec
A7 Falkirk West €@ ar .
Bridge Street 11 1.1 4 4.4 Period Mean: Jan, Sep-Dec
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NO2 Annual Mean Concentration (ug/m3)

Annualisation I .
Annualisation Factor: Average Annualised
Site ID Factor: ] ) Annualisation Arls::;IDMateaan Annual Comments
A4 Haggs A7 Falkirk West Bridge St Factor Mean
A10 Grangemouth “Dari . i
Municipal Chambers 1.1 1.1 4.4 Period Mean: May - Dec
Al14 Banknock 3 0.9 0.9 3.6 ““Period Mean: Jan - Aug

Table C.3 — Local Bias Adjustment Calculations

Notes:

Local Bias Adjustment
Input 1 — Falkirk West
Bridge Street

Local Bias Adjustment
Input 2 — Grangemouth
Municipal Chambers

Periods used to
calculate bias

11

11

Bias Factor A

0.8 (0.75 — 0.86)

0.75 (0.66 — 0.87)

Bias Factor B

25% (16% - 34%)

34% (15% - 53%)

Diffusion Tube Mean

33 16
(ug/m?)
Mean CV (Precision) 5 5
AutomancsMean 26 12
(ug/m°)
Data Capture 97% 96%
Adjusted Tube Mean 26 (25 — 28) 12 (11 — 14)

(ug/m®)

A combined local bias adjustment factor of 0.94 has been used to bias adjust the 2020 diffusion tube results.

LAQM Annual Progress Report 2021

297




Falkirk Council

Glossary of Terms

Abbreviation Description

AADT Annual Average Daily Traffic — total volume of vehicle traffic
on a highway or road for a year divided by 365 days.

AQAP Air Quality Action Plan — A detailed description of measures,
outcomes, achievement dates and implementation methods,
showing how the LA intends to achieve air quality limit
values’

AQMA Air Quality Management Area — An area where air pollutant
concentrations exceed / are likely to exceed the relevant air
quality objectives. AQMAs are declared for specific pollutants
and objectives

APR Annual Progress Report in relation to air quality

AURN Automatic Urban and Rural Network (UK air quality
monitoring network)

BAM Beta Attenuation Monitor

CAFS Cleaner Air for Scotland

DEFRA Department for Environment, Food and Rural Affairs

DMRB Design Manual for Roads and Bridges — Air quality screening
tool produced by Highways England

ECSVEP East Central Scotland Vehicle Emissions Partnership

EfW Energy from Waste

EIA Environmental Impact Assessment

EPUK Environmental Protection UK

EU European Union

FEL Forth Environment Link

FDMS Filter Dynamics Measurement System

FPS Flood Prevention Scheme

GCMS Gas Chromatography—Mass Spectrometry - analysis method

HDV Heavy Duty Vehicle
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IAQM Institute of Air Quality Management

LAQM Local Air Quality Management

LDV Light Duty Vehicle

MCPD Medium Combustion Plant Directive

NAQS National Air Quality Strategy

NO:2 Nitrogen Dioxide

NOx Oxides of Nitrogen

PDU Public Display Unit

PMio Airborne particulate matter with an aerodynamic diameter of
10pum (micrometres or microns) or less

PM2s Airborne particulate matter with an aerodynamic diameter of
2.5um or less

PV Photovoltaic (in relation to solar energy)

QA/QC Quality Assurance and Quality Control

SEA Supporting Environmental Appraisal

SEPA Scottish Environment Protection Agency

SO2 Sulphur Dioxide

TD Thermal Desorption — Analysis Method

TEOM Tapered Element Oscillating Microbalance

TGT Tail Gas Treatment
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