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1. Introduction

The Environment Act 1995 (HM Government) required the preparation of a National
Air Quality Strategy (NAQS) setting Air Quality Objectives (AQOs) for specified
pollutants and outlining measures to be adopted by local authorities through the
system of Local Air Quality Management (LAQM) and by others to work in pursuit of
the achievement of these objectives. The NAQS was published in 1997 and
subsequently reviewed and revised in 2000, and an addendum to the Strategy
published in 2002. The current Strategy! was published in July 2007 (Welsh
Assembly Government, Scottish Executive, Department for Environment, Department
for Environment Food and Rural Affairs).

The AQOs which are relevant to LAQM in Scotland and have been set into
regulations, namely the Air Quality (Scotland) Regulations 20002, the Air Quality
(Scotland) Amendment Regulations 20022 and the Air Quality (Scotland) Amendment
Regulations 2016 (Scottish Government).

Falkirk Council has a responsibility to comply with the above 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 identified which was subject to historic poor air quality was Haggs,

situated on Falkirk Council’s western boundary. This is shown in section 8. Figures -
Map 1 Haggs Area within Falkirk Council Boundary.
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2. Air Quality Management Area — Nitrogen Dioxide (Annual Mean)

The Council's Detailed Assessment® of air quality in Haggs (published in July
2008) detailed NAQS exceedances for nitrogen dioxide (NO2) (annual mean). This
Detailed Assessment and further air quality data analysis led to a declaration of
the AQMA on 18" March 2010 following extensive public consultation. Table 1
displays the pollutant of relevance for this AQMA revocation proposal, and the
Scottish NAQS objective which must be met for the protection of human health.

Table 1 — Scottish NAQS Objective for Applicable for this Proposal

Pollutant Concentration | Measured as
Human Receptors
Nitrogen Dioxide (NO2) 40pg/m?3 Annual Mean

The Detailed Assessment and subsequent Further Assessment® of local air quality
in Haggs identified that road traffic (specifically the upgrade and expansion of the
A80 road to M80 motorway) and local quarry site traffic (Cowdenhill quarry located
at Banknock) had been significant sources of NO:2 which affected relevant
receptors. The AQMA within Haggs is shown in section 8. Figures — Map 2 —
Haggs AQMA.

3. Local Pollution Sources
M80 Stepps to Haggs Motorway Expansion

The new 18-kilometre section of motorway was completed in August 2011 which
connected the existing M80 at Junction 2 (Robroyston) to the area immediately
north of Haggs. The road was partially expanded from an ‘A’ road to motorway.

The Transport Scotland road upgrade scheme included linking the Moodiesburn
Bypass (bypassing the communities of Muirhead, Chryston and Moodiesburn) with
the previously upgraded Auchenkilns junction in North 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 above major route expansion works led to altered traffic
flows both on the A80 and on the A803 Kilsyth Road (the main road through
Haggs) which was connected via two (one on, one off) slip roads. During 2009, a
40mph (65 km/hr) speed limit was established on the A80 using average speed
cameras for enforcement. The speed limit during normal operation of this section
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of the A80 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 restrictions) 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
1926, and this was operated by Stirlingshire County Council in the 1940's. The site
has since been used intermittently for quarrying, with the Skene Group operating
the quarry from 2000 until July 2011. Falkirk Council Application F/99/0026
remains a live permission, allowing for the extraction of aggregate material from
the site until 2024.

A nearby quarry called Tomfyne has been planned within the North Lanarkshire
area which is awaiting 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 Falkirk Council ‘2020 Banknock
AQMA Revocation Proposal Report’®
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4. Monitoring Equipment
The following air quality monitoring equipment has been deployed in the Haggs area since 2007 until present:

Table 2: Haggs AQMA Automatic Air Quality Monitoring Station and Associated Equipment

AQ Monitoring Site ID: Falkirk Haggs
Site Type: Roadside (Automatic)
Address: Kerr Crescent, Haggs, FK4 1HN
OS Grid Ref (X /Y): 278977 /679271

Monitor Labs ML 9041 (NO,) (Operating from 09/11/2007 - 23/10/2018)
API Teledyne T200 (NO,) (23/10/2018 - Present)
R&P 1400 TEOM (PMyg) (09/11/2007 - 04/06/2020 )

Palas FIDAS 200 (PM;g) (04/06/2020 - Present)
Monitor Labs ML 9041: Chemiluminescence
APl Teledyne T200: Chemiluminescence
R&P 1400 TEOM: Gravimetric
Palas FIDAS 200: Optical, light-scattering

Date Site Installed: 09/11/2007
Date Site Removed: Roadside station still operational

Equipment:

Monitoring Technique:

The location of the Haggs 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 Appendix 1 — Photos.

7 AQMA Revocation Proposal



Falkirk Council

Table 3: Haggs AQMA Non-Automatic Air Quality Monitoring Diffusion Tube Locations

Distance Tube
Site X 0OS Y OS Pollutants to Distance to collocated
Site Name Site Type Grid Grid : In AQMA? Relevant | kerb of nearest with a
ID Monitored 9 :
Ref Ref Exposure road (m) @ Continuous
(m ® Analyser?
NAlg | KilsYthRd, o oo dside | 278779 | 679301 |  NO2 Y% <2 22 N
Banknock
NA2o | Garngrew Rd, Urban | »00957 | 670172 |  NO» | N.(ONAQMA <5 15 N
Haggs Background boundary)
NA36 Ke”Hc;rggge”t’ Roadside | 278985 | 679273 |  NO: Y <5 21 N
NAgs | Auchincloch Dr, 1 p o ycide | 278752 | 679049 | NO2 Y <2 08 N
Banknock
NAg7 | M80 Sgggi"”th’ Roadside | 279017 | 679305 |  NO> Y <2 16 N

The locations of the above non-automatic diffusion tubes located within the Haggs AQMA can be shown in section 8. Figures — Map 4
— Non-Automatic Monitoring Stations
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5. Monitoring Data

Falkirk Council monitors NO2 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 Air Quality Database Quality Assurance / Quality
Control (QA/QC) process®. Non-automatic monitoring (NO: diffusion tube) analysis
displayed below was completed by Gradko International Ltd. Gradko adheres to
the Department of Environment Food and Rural Affairs (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. Further
details of diffusion tube analysis including local and national NO2 bias adjustment
can be found in the most recent Falkirkk Council APR:
https://www.falkirk.gov.uk/services/environment/environmental-policy/air-quality/

The Council currently operates one automatic monitoring station located within the
Haggs AQMA (as detailed in Table 2).

The NO:2 (annual mean) monitoring data (as extracted from Falkirk Council’'s 2020
APR10) are displayed in Table 4.
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Table 4: Measured Automatic NO2 Annual Mean Results 2015 — 2019

Site Site Tvpe Valid Data Capture for Valid Data Capture NO2 Annual Mean Concentration (ug/m3)
ID yp Monitoring Period (%) (1) 2019 (%) (2

2015 2016 2017 2018 2019
A4 Falkirk Haggs 94 94 30 33 28 28 27
Notes: Exceedances of the NO2 annual mean objective of 40ug/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%).

Table 5: Measured Non-Automatic (Diffusion Tube) NO2 Annual Mean Results 2015 — 2019

Site _ valid Data. Ca.pture valid Data NO2 Annual Mean Concentration (ug/m3)®
D Site Type for Monitoring Capture

Period (%) @ 2019 (%) @ | 2015 | 2016 | 2017 | 2018 | 2019
NA19 Kilsyth Rd, Banknock 83 83 26 33 26 28 27
NA20 Garngrew Rd, Haggs 100 100 23 24 22 22 22
NA36 Kerr Crescent, Haggs 91 91 37 38 35 37 35
NA85 | Auchincloch Dr, Banknock 100 100 20 16 17 19 20
NA87 M80 Slip South, Haggs 100 100 32 30 27 28 31

Notes: Exceedances of the NO2 annual mean objective of 40ug/m?3 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) 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%.
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6. Conclusion

The Haggs AQMA was declared on the 18" 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 five years (since 2015).

The Detailed® and Further® Assessments identified that road traffic (specifically the upgrade
expansion of the A80 to M80 Stepps to Haggs motorway) and local quarry site traffic (Cowdenhill
guarry at Banknock) had been significant sources of NO2 which affected relevant receptors within
the Haggs area. It is understood that the M80 (Stepps to Haggs) road upgrade has now been fully
completed and there are no further major motorway roadworks planned in the Haggs area (with
any speed reduction restrictions). There are no current plans to operate any aggregate quarries
within the Banknock area.

As a result of the ongoing automatic and non-automatic air quality monitoring within the Haggs
AQMA, the Council has demonstrated that the annual mean concentrations of NO2 complies with
the relevant NAQS objective. It is understood that the opening of the M80 motorway and the
reduction in quarry operations in this area has led to a reduction in overall NO2 concentrations and
thus compliance with the NAQS objectives.

As stated within the Air Quality in Scotland (LAQM) website in relation to AQMA Revocation:
‘Where a local authority feels that it has sufficient evidence to justify the need to amend/revoke an
AQMA at any time, it should submit that evidence to the Scottish Government for appraisal. For
those authorities that have continuous monitoring, the Scottish Government would expect them to
keep the AQMA under regular review, and to take action where necessary, rather than await the
next round of reviews and assessments.’

Falkirk Council will continue to have a NO2 (and PMio) monitoring capability within this area until
2024 when the live planning consent of the Cowdenhill quarry expires. It is anticipated that the
automatic monitoring equipment within the Haggs area could be used to focus on other areas of
poor air quality within the region.

Falkirk Council is requesting the permission of the Scottish Government and Scottish Environment
Protection Agency (SEPA) to revoke the Haggs AQMA (thus reducing Falkirk Council's AQMAs
from three to two). Pending permission approval, Falkirk Council will notify all other statutory
consultees and publicise the revocation through local / social media, so the public and local
businesses are fully aware of the situation.
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8. Figures - Map 1 - Haggs Area within Falkirk Council Boundary
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Map 2 - Haggs AQMA
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Map 3 — Haggs Automatic Monitoring Station Location
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Map 4 — Haggs Non-Automatic Diffusion Tube Monitoring Locations
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9. Appendix 1: Photo 1 — Haggs Automatic Roadside Station
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Photo 2 — Haggs Automatic Roadside Station
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Appendix 2: Local Air Quality Management Detailed Assessment of NO2
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 Limited

In Partnership with

Falkork Counci
July 2008
Yy &
o} BMT Cordah

Falkirk Council
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ﬁ‘ & part of EMT In Ensrgy and Environment
wt BMT Cordah

Detailed Assessment
of NO2
concentrations in
Banknock

Client Falkirk Council

Report no.: E_FAL 026/ Report 5
Date: 15 July 2008

Confidential

\ <
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Dedalled Assessment of M2
concenirations In Banknock

Falklrik Cound|

Report Tits Defaled Assessment of MO2 concenTations In Ganknock

Cllient Falkirk Council

EMT Cordah Report Hio: E_FAL 026/ Report 5

Stalus and \Varakon: Draft 2

Data of Raleags: 15 Juiy 2005

Terms: The contents of Tis report are confidential. Mo part
thereaf Is o e cited without the exgpress permission of
BMT Cordahn Lbd or Falkink Council.

MHams Signature Position Diate
Anthor Christines Tayior Consulant 00Ta

Py [ P
i

Raviewsd by | Stuart McGowan

Frincipal Consuftant | 300708

.ﬁm‘u-lmu I::lj' Stuart McGowan

Frincipal Consauitant INOTAO8

BMT Cordah Limitsd,
Pentlands Sdence Park,
Penizulk, Midiathian,
U, EH26 OPZ

Tel: 2440)131 445 6120

Far +44[0)131 445 6110

Emall: enquiriesghbmizordan.com
WabsHe: www._bmicordah, com

EMT Cordah Limitad
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Detalled Assessment of MOZ Falklrik Coundl
concanirations In Banknock
EMT Cordah Limitad 15 July 2008
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concanirations In Banknock
Drocument heg
Verzlon | Dabe Summary of changas Author
Dt 1 12030 C Taylor
Draft 2 140708 | Inclusion of comments from Falkik Councl C Taylor
EMT Cordah Limitad ] 13 July 2008
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Defalled Assassment of MOZ Falkirk Cound
concenirations In Banknock

Figure &: Maximum predicied 59.79° percentile of 1 hour mean NO; concenirations (baselne
E-BET‘IH'HJI'
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Detalied Assassment of NOZ Falkink Councl
concenirabions In Sanknock

EXECUTIVE SUMMARY

Alr qualky monliorng I Banknock In both 2006 and Z007 indicabed etk anmesl average

ooncenirations of pitcgen dicaide (NOL) were In eecess of the annual mean objscive at moadside
ipcafions. The moniboing wees, Poweyer, underakesn using & soresning method of messuring
poliant ooncenfrations, thensfors o defermine the accuracy of the monbwing dak an aulomatic
analyser was icaked i BEanknock In Z3007 and dispersion modeiing of noad raffic emissions e
been underiaken o detemires polaiant concenirations. at locations of relevani public =xposune.

The dispersion modeling shudy predichssd polivlant onosntabors at both =xis@ing monibonng

iocatons and at locafons of relevant publc srposare. The resuibs of the modeding shedy indicabed
that the annual mean MO; objeciwe would be exoesded at on-sbe moad locsfons and af one of the
ronhorng shes, however, mo exreedences of e objeddve wers predicied af kcabors of relevant
public mxposuns. Furthemmore, no sycesdences of the 1-hour mean objectve wers predicied at ansas
iof redmvant bl iC =apsare.

I s thenrsiore considesnd WRSCESSAry W0 declans an Ar Cually Mansjement Area within Eanknock
a iz Gme although moritonng showld be continued wntdl & Sul year of data s avallabie and the
measured annual mean conceniraton re-evauabed with edsrence o the resuls presenbed o this

report.

EMT Condah Limitad v 15 July 206
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Detallied Assassment of MO2 Falkim Cound|
concanirations In Banknock

1 INTRODUCTION

BMT Cordaf Lmisd has been commissioned by Falkirk Coundl o comduct their Local A GuslEy
Management [LACK) Detaled Assessment of pitgen doxide: (MO ooncEmtrabons: in Banknock.
The Delled Assssoment forms part of the LACKM framework which requires iocal authordfes b
review and azs=ss ar gually within ther area on a reguiar basis.

The assesomeni uses updated iRdormabion for industial, marsport, commencial and domestic
aimospherc smissions, mombined with cumend moniloring daéas do idenify § thers = pobenbal for

epresdence of B ar gually objectves conlaimed within e Alr Guaily Stabegy for Emgland,
Scofand, Wales and Mortherm Irstand 2007 (NAZS)

The report folows guldance s=f oult I L%C TEOO3) technical qul:hm:z‘, LAGM _PEO0LE] pobcy
uidance” ard subsaquent guidance amendments .

11 LACM revlew and aasassmant Tramework

The Enmvimonment Act 159595 and subssguent reguiaBons require ocal authorbes o assess
oomplance of alr gualky In Fedr area Wi the standands and objecives set ouf In the Ar SwolEyr
Strafegy f%or England, Socland, ‘Wales and Morthem ireland 2007 (NAQE). For ocal authoriies
within Zcoband further reguiations are set cuf In e A Quailly (Sooband) Regoiatons 2000 and Air

Gualty [Sootand) Amendment Repuiations SO0

The LAGH framework neguines that local suforities camy out regular neviews of air guality. The frst
round of Review and Assessment commenosd in 1958 and oomperised & four sSage approach 1o e
assegoment OF alr gually.

The Review amd Assessment proCess w25 revised In 20003 and now Comprises o phases. The frst
phase of the Feview and Asssssmend |5 an Updas@ng and Soesning Assesoment (LSEA) The
LESA considers. any changes that Fave ocowmsd i poliutant =missions and sounces since e sk

rourd of Review and Assessmend thal may affect ar guallty. The setond phase s efther a Detaled
Agsecoment or & Progress Report deperding wpson the outocmss of the Uipdating arad Sooesning
Ascesemienl

! The Adr Cialty Stralegy for Englane, Soothand Wakss and Morthern etand .| Working togetter Tor chean e, Defra, Juby
207

* Pl v of T Environiment &t 70095, Local air guality management iechnicl gudanos, LAOMW T5008), Dela o al,
Janiay 2003

* Part v ol Tu Environment & 795, Losal g qually manageiment poboy guidance, LAOK POJ0L] Defra fal, Janiary
i 1T

Pt Iv ol T Ensirniment 8ot 105, Local @i quially manageient el guitanos updals, LADR. TOY03) — Lpke:
Jaruary 2008, Dwfra af o, Januany 2008
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Defdlled Assassment of MOZ Falkirik Coundl
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The LAGKM gulkdsmce requires that wher & risk of escesdence of an alr qualEy objectve &t a locafion
with refevant publc sxposune = dentfied Ten a Delaled Assessment |s underfaken. A Detaled
Assesoment wil comskder any risk of eycesdemce of an objectve In greaier depth s order o
determine whether il necessary i deciare an Alr Qualty Mansperment Anes (AQMA)L

12 Alr gualtty atandards and objectivas

The air quallty standands and objectves which incal authorbes ane required bomess? are outined In
the & Cualty Stabegy Tor Emgland, Scofand, ‘Walss and Morffern irsiand. The ar qually
objecives for BC5 which ane applicabie in Scobamd are presented In Tabée 1.

Tabia 1 Pollutant Objeotivec outlined |n fhes HAGSE

P s e 200 i ol b be eoeeded | f-hourmean | 99707 perosntle | FUH20006
[HOs] fincis Dl 18 Dt oS il o 1 v e
e AT

40 i arfal iresarn - B 05

13 Previous Assesaments:

Beyeral azsessments Fave previously been ompisisd o reestigabs s gualEy within the Falkink
Cowmcd ares.  Previous assessments Fae primarily focussed on ar guallty amund e indusirisl
oompler in Grangemow® and In Falkk ioan cenbe, cuminating in the dedamabon of an ACSRA In
Grangemouth I Z00S.

An USSA was undertakzn in .EIIIE-". which highlighb=d four an=xs whene ar qualty W= a conoesm
and the possIbiEy of exceading air qually objsctves was dentied:

& MO, conDantratons In Falks bown centne;

¥ WOy conceniraions in Bankrock af e MBS0 sip rcosd) Junchion;

¢ predcied background Fil, concenirations. In Grangemouth; and
¥ Pl emissions from Cosdenhll Guamy In Banknock,

The requirement o assess MOy concenfrations in Bankmock Surther was deni®ed due o high
mieasured MO, concenirafions in the anrea.

* LACRA Upsiafting and Soesning Asssssminl, DWT Cordah Lid repon ref £ FAL (525, Masch 2008
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& Demled Azsessment of =ach arss has therefone been underaken. Each assessment s besn
underaken separately as b was considered that there was no direct link beteesn any of the aness,
Foweyer the assessment of Py, emisdions fom Cosdenhll Sy bdentfied thal heayvy gooads
wehickes enfering amd leaving B guamy had a gresier imfeence on amblent ar gualty than
emissions from the guarmy Rzl Emiscions from wehices passing through Bssknock heading 1o or
from B guarmy have also, therefors, been Included In Sis shedy.

2 LOCAL ENVIRONBMENT

The factors: inmfiuencing kocal ar qualty in and ararsd Sankmcck inchede- local bemaim amd cimaie
oondBons; local land use; emission souces in the area; and polutant concentabons iIn neighbouring
gt

21 Descrption of kocal arsa

Bankmicck k5 located in cenfral Scobamd In B west of B Fakirk Councll anea close o the
administratve bowurmdary with Morth Lanarkshie Councll. & map of Bankmnock amd the Falkirk Cowuncl
e s presanbed In Figure 1.

Bankrcck has & populaton of approvimabely 500 and e adoming vllage of Hapgps Az a
population of approairaiely 400 The teo viliapes are siuabed on effer side of the W80 and ae
predominanty residendal in nature with 3 S~ smenites and cormmercial operafons locatesd In
Bankmcck. To the sowi of the assessment area |s Cumbemaukd ard o the nofF-east = Denmy, both
of winich are relafesly arpe urban areses with a mildore of residendal, commeroial and irdustirial land
5.5

22  Emilssien sourcas

The principal sounces of afmcsphenc amissions In the Banknodk arss are moad raffic emissions from
the K0 passing norfroouth betwesn Haggs and Bankrock, and e AS0E which passes sacl-west
throagh B o setberments.

Other mimor local emissions. sourmes Incude Boals on the Fori and Ciyde Canal and mall =%c on
the rmain Edinburgh fo Giazgow rall ink which both pass sast-aest 1o the south of Eanknock. Themn
will b= emissions of MOy due o combastion from motorised boats wsing the canal and dese rains
using e rall ne.

There Is alzo 3 smal aimport locaisd b the noih of Cumbemaukd within 1.50m of Banknock. Thene

are several oompaniss operabng smal planes and heloopéers from the almort, which 1= open dally
fior lessons and privaies aFoaft and charberssd flights. There will b= emssions of KO, fom
combusion gases emiEed from the alroa®, although E 1s uniksdy that Sy will significanty impesct on
MOy concenirations. im Banknock, therefore, o alroalt emissions e directly Rcoeded in the model

BEMT Cordah Limited 4 15 Juty 2008
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There ars several permiEed IndusTisl processes opeabng N T assesoment area, howeser, the
processes ocaied in the vicinEy of Eanknock an: Hmber; quamying amd pelrossum processes. It ks
oonsidened unlkely that thene will be significant direct emissions of NGy from these sourres.

There are sevsal smal industrdal and ommencial poossses operatng i1 Ward Fark Indusirisl
Estate ocaied within the assessment ares o the morth of Cumbemauid. Some of these taciities wil

generate amissions of KO, maisly Tom combuston assockabed with heatng systems.

Local climate condiions

Meteomdogical condBons, such as wind dinection, wind spesed, emperabure and predpiiaion leeels
Fayve an imflusnos on the dispersion of aimosphenc emissions and henos ocal alr qualty.

'Wind speed and direciion have a significant affect upon afmosphenic polluSon dispersion detsrmining
the dsiance and direcion in which polfanis are Fransporied fom the source. FrecpiEatSon and
fEmperature als have an a®ect upon e onceniration of almospieric polulants. Curing periods of
precipiafon pollutant concenirations o= hypecally educed & the polutants are washed ot of the
amosphere. InOoeases. I ermperaiue can act as a2 catalyst o chemical reacions bebwesen polutanis
and alzo oeals locallsed Fermal air oorenks that geresrally esul in an imcreased dispersion of
ol s

Az |5 the ase fSor e makorty of the UK, ere 1= 3 dominance of souf-asciery winds across the
ares, afough there are a significant proportion of easierty winds indcating B Infuence of the
weeaiier sysiems over the Mo 3ea and the chanmedling =®exct of e Firth of Forf. The mean
Emperabure 0 e Banknock area B approcraiely £ 5°C which ks average for the UK. The anress Fas
ot riedbarn rainfall amd howrs. of sarshine companed o the rest of the L

The o l=vels of rainfal in the area are ety 1o resul B oser polotant sash oot ke, Combined
with average emperabures. and iow sunshine hours the pdcal mebeoroiogical coradibons for the amea
are sty W0 lead 103 lower el of aimcsphenc urtalenos from conreecion.

Local farrain Influsncas

n general, complexy E2main ads o norease the atmosphenc wrbulkence and thus inoesse
dicpeerzion. The Emain sumounding the ssseEssment anss oomprises the Camon Ghen amd uppsr
Sorth valley io @ norfreast and the Elsyi Hils o the north-west To the south the and s
comparabvely Sl with 3 miziure of agiogiursl and wooded ard wse. To the south-sest of Eanknock
s B @rpge uban area of Cumbemauid. To the nor amd east e upland aress comprise both: open
roorand and forest. The complex fermain mix gemerally results in a greafer surface fricBion and Ss
there s & greaier imfusnce of mechanical rbukesce im e norfem pat of the sssessment area
fhan the flatier mdscapes o the sowu.

EMT Cordah Limited 4 15 July 2008
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3.1

LOCAL MONITORING DATA

Fakirk Coumcl cumenily cperaies an exiensive reiwork of shrty-siy passshes diNasion ks (FDT) skes
and sEven autcrmaiic monilonng Shes messarng conceniratons of MO, Hroughoul the Falkdk
Cowmcl area. A list of monforing stes wihin the Banknock aea ks pressnisd in Tabiz 2 and the
ronioning she ocabions amne denEfied in Fgure 2.

Tabla 2 Alr Gualtty moniboring looations

Elts Eaonforing looation EonEoring Pollutant & e Descoriphion

% methicd

8 AE0 Moy Bound Gy, POT 1, S, Rooataais

= i b vim EBaroene, Nl

] Fisyth Foad, Banbroc POT Py Foactmals

0 Carngress Road Hagos POT Py v bsaesbagyrosiired

38 Fam Credcent, Hagos POT il Pininiancds

1w B Crasbinl, Haggs Ol L Mol oo HQix & FCa Poinisicde
Sualer

MO diffusien tubs monbonng

The |labormiory analysis of the passhve dfuskon lubes used by Falkirk Cowncd Is underfaken by
Harae=l Zcientfic Serdces. Harwesl Sdentfic Services B a3 UNAS acoredied Sbomatory with
documented QAT procsdures for diffusion be analysizs. The sbombory prepanes e diffusion
fubes using the 50Ms TEA [Hethanolsmine) n acefores method.

~ollowing e advice In the: LACM t=chnical guidance, the measured NC: conoenirabons Fave had a
Bbombry “bix adjustment® facior appled o therm. The bias adjustment Sscior |s csiculabed by
oomparing results from oo-iocated MO diFusion futss and an aulomadic MGy monboring siation.

~akirk Councl operaies thres co-ocabion studiss wisin the Coumcl ares. These are at Municipasl
Chambers, Granpgermou;, Hope Bireet, Falkirk; and Fark Birest, Falkirk. Three diffusion fubss ane
co-orated Wit the Munitpal CThambers aulomabc anakyser and teo difusion ubes ane co-locaked
with B Hops Birest and Park Sinesd suiomatic analysers. Thess ocal bk ad ustrent Tsciors ane
mmdmumuhemmw:um' and are presemied In Table 4. This webshs slzo epots
bias sdusiment faciors for a number of other co-ocaion studes aoross the UK Faf also use Hareel
Scientfic Benices o analyse the difusion bes.

* Urewersny of the Wit of England {2007 Hroges dosdde dlams be b adjeren
i Ve e e i T e e e il
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3.2

concenirabions In Sanknock

Tabls & Loes] blac adjwesimant faotore Tor Falkirk Councdl area

hs typs Lsmgeh of chudy Tub# parsglelon Blac. adjuchrsnt txodor
{micarthee] (- BieleE]]
Rk il iz vl 074
Rk 1 vl 05
Lirisan sk odind iz P 73
Ol | st facior for 13 Harwel Scolendfic Sendods oo oathon il N ]

The oweral adusiment Tactor of 0.7 Fexs b=en appdlsd o the 2005 monitoring dats in preference o
fhe ical bias sdusiment faciors. The o0l Has adusiment faciors have mod been appled 25 e
precision of the 0.73 fachor was poor amd the difersnoe bebwesn @ 074 amd 0.54 faciors was oo
great fo maks & reasonable [udgment on e most accuabks Tacior © apply. The 0.7 facior Faes
besn appled as | was desmed o be more acourale due fo & number of sSudies | s based on.
Uise of this fachor akso ghies & “worst case’ prediction of MOy oonceriabons:

The resulls of e N0 dfusion tube monfonng from 2004 o 20068 ane pressnisd m Table 4. The
measured Z00E armual mean conceniafions are reporbed along Wi the b adjusisd anrmusl mean
concanfrations for 200< and 2005.

Tabls 4 HCy paccive diffuclon fubs monforing reculis

fOTa) (AT POLTE)  (RET)

8 BB Py Bonsred Cibwing 104 15 I ;| : * i
B arkrisachl

i) Hispih Road Banbrsck 104 ad aw .1 k- 1)

20 Caaimegrew Fiosad, Hingg 104 K+ 2 A .. T

34 Bt Crissdant, Hadds 104 5 38 A 41 L]

The monhorimg locabon af the ABD Morfh Bound Carmisgeway k& not at a locafion of redevant public
syposure, Feredore e monkoring lombon simply indicxi=s the sievaied NO5 conoeniraions ciose
o the roosdside. The monibonng sibe at Kerr Cresosnt ks, however, elevant in i2rms of public

sxposure as R Is lo@bked adacent o esdendal propesies. The adusi=d annual mean NOy
conoeniration in 3005 was thersfdore In excess of T NAQES objecive.,

MOy SUTCmatic maonitoding

~akirk Councll instaled an auvlomatic analyser af Kerr Crescent, Bankmock on the 57 November
2007 m response o the resuls of B 2006 Updating and Scresning Assessment.  The monhored
concenirations ane presemied in Tables 5.

EMT Cordah Limiteg i 15 Juty 2008
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Tabls & MonHBored BD, concantratione, Novemiber 2007 — Juns 200E, Bankriook, pgm®

FherasiTita 1] i 1%
Dhinnsimitn 474 v} s
iy 41.0 o i
F by 430 0 bt
L ETies 34 0 bt
e | 34 i s
My 308 i s
Poerkd 401 ] e

The messunsd concenirations. indicaie T MO concenaions over e period were marginally In
syregs of the annual mean objectise. The perdod of monboring enoompasssd the winger perod
witiere pollutant conceniration would be sxpecied o b= higher than during B summer perod. To
debermine e Infuences that s=xsonal faciors have had on the monibonng dabla e monBoring resuit
oper the perod Fave been oompared with B data from ocal diffusion fubes which have been
ipCaned for @ longer period. The resuls are presemied In Table 5.

Table B Barknook meonitoring data ssaconal inflesnos analycls

AED Py Baoined iy, Bai kT 138 132 1,087
Ky T Fowd, Bankrock =0 45 1.1117
Carmerers Foad, Hagos 47 35 1.1&14
Haim Cresebiini, Haggs £ =] 11054

B o 1. 108E

The esuls thenefons indicais Fad, on aversps T period mean concenirabon & approairaisny 11%
Figher Fan the egubvalent annual mean concenimaton. For the purposes of the assessment the
annual mean conoeniration af the monloring location |5 thersfore assumed io b 35up/ L

DISPERSION MODELLING STUDY

N order o deismiees e ambient MOy conceniafions scross T wider area of Banknock an
aimosphenc dispesion modeling study of road =®c emissions was underdaken. T abmospieric
dlzpeersion mods predicts polutant concenirations bassd wpon the Faffic volume, sinesf geomeiry,
frafic oomposiBon, TaMc speed and mefeoricpical and iopographical conditions of the arsa.

BMT Caordah Limited T o July 2008
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41 Atmoepheric depersion modsl

The atmospieric mosdel wsed in Fe assessment wxs ADLEE-Roads version 2.2, ADMZRoads k= 3
rew geEnsabon dispersion model wich has besn waldabed amd vertied In rarmeroes. shudiss: which
are summarsed Bothe user guids, and has been dedarsd 8 for the pupose of local air QualEy
ansegermeni by DEFRA and the devolved sdminksiatons.

43 Area of assasament and asnsttive recaptors

Modeling predciions were underisken over & modellsd domain consisfing of a regular 1.5k by
1.Ekm Cari=sian grid patberm. The number of calouabon poinis wars set af 50 by S0 which proseices
predcied conceniradons syvery 30m.  The opion of "imeElpent gridding™ was selsched wherehy the
rodel predicts polutant concentrafons &l a higher spafial density close o Se amission scartes and
al a lower spatial density & beschground locations.

The model Fas e capablity of predicing concentrafons at specific lomabons o dei=mine polutant
concenirations & ocabors of reEvan public sYposure. Teehe Rcations wihin e assessment
area, af points of relevant public exposure, were selecied o epresent specfic eceplors. The
cafons of spedfic necephors ane preseni=d 6 Table T and Figuns 2.

Tabie 7 Location of speoflo recestors

Recapior Catngory Loostion (MGR)  Helgit (mi]
BT a0 d, oLl s filod Mool o iy el 2T ST ETEET2 1
A2 Moy Bound Cheiry, Banknod | Moniboning e TR ETOSTd F
FIay T Fabad, Bankrdsk MO Tiney Gbe ATETT1 T2 z
Cla o Foned, Hiagposs Tl Do ireyy B SrETE Eraiss z
HaiT el Hiaters Rl i ey i Ty BTIIT3 P4
P mnpor 1 Fabade il profeemy 2THES ETEEE0 ]
P 3 R el propemy ITEREY BTO2GE 6]
Pisdepiar 3 Fibelemia] propamy ATROTT Eraasd o
Fhisoepor 4 Faialential oropeTy STEC0 ETOA03 [E]
Hiailtthi CsniTe L inzaitinn of Sl i il ZTRESD BTIES ]
Esaniriew Care Homa Lozathon of pubiic sxposding STESED GTHEsd [E]
Earirid L oof Eiibii don T i STEAE ETOONE ]

43 Topographical data and fsmaln ssnsitivity analysis

The mdel = capabés of simulsting the =fect of ocal Dpograpty on ar fiows and hence polutant
disperzal, which |5 sigrificant for shes where the anea of assessment has gradienrts of 1 in 10 or
reater. The Campsie Fsls are om@abed approgimalely 120 1o the west of Bankmock. s Ferefiore
possibis that the femain will Feve an iImpact upon the dispersion of the pollufanés. In order o
determine the Impact of @ i=main on nal modeling predicions, & sensBvEy analysls was camed

BMT Cordah Limited d 15 July 2008
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out A ek grid of 10km by 10k derdved fom 05 panorama 1.50,000 F=ight dala for = map
Hl=s K355, HS358, MESE and N3E8 was usad

&, slrmplHiesd rraocked wess. run with and without S f=main §le for specifed receplors. only. The resuls
of the sensitivEy analysks are presenbed I Table 5. Ingeneral, diferences of +~ 105% are consldensd
o be signficanl. The resuls of the ssrslvly analysis ndicabk that Fere = onol & significant
difference bebween the predici=d anmual mean concenadons with fopographical dats amd with Sai
Erman. The gresiest diference n annual mean concenimafons oooumed af the Bankview Cane
Horme recepior incafion wihers e prediched conceniration wiSh iopographical dats wess 4 7% higher
than with Sat =mrair. The greaiest dfference n predictsd 520797 parrantls concentratons. oooamed
al Repephor 3 wiere the predicied concentaSon waes 2.5% higher with fopcgraphical data than with
flat i=main.

Owernll, e use of Dpographical dats m the model run esuiesd im0 slighty Righer prediched
ooncenirations at e majoriy of locabons. Howewer, the difersnce in prediched conosnirations. was
miot oonsidered o E= significant snough b substntdaly change the resuls of the model mun.
Coriderimg the Tact that pollutanés from mood sources generally o not disperse over rge ansaes, it
waes dedided 1o mode] with Tiat terrain.

Tabls B Reculc of the tamaln canciivity analycic

Rt 244 248 24 B2 E il 14
Rinepior 2 233 2410 3z BE.T &7 23
Rlisnepior 3 prc i 244 a3E B0 iy cl:]
Rinepior 4 231 2410 Ak BEE 7.8 24
Heeaith cenine 230 24 20 BB E6E 1.5
Biarirerw Care Home .1 L5 -3 5 BOE TEHI o
Rlisngiad 6 4 ] i8 B0 ERE 4
Eashaenl AE D a1 {13 TE3 7T o]
Barbresck,  aibomadc | X34 21 At BEE 70 05
afalpse
A0 Morth bound ofway | 23T 240 14 o &5 1 2t
i T o
ki Foad @fsion | 230 244 21 BE { bl i
o
Chi T i Feoadd Ha 28 a7 B4 7 - K] 18
o Ttk
Kair Cresosnd Sfision | 237 248 38 B§.3 il 1.8
fusres
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4.4 Maelsorologlcal data

The model Fequires a mirkmum input of s meteomiogical parmeiers for hourly sequental or
siatistical dala. The sy paramelsrs induded In the mefecroiogical data are surface Empertares (in
21, wind speed in mis], wind direcion [as degrees from nocd], eafve famildEy (s 3 %), doud
oover [In okias ) and precipiation {n mm

A review of mebeomoiogical daty was camisd oo b delemine e mosl appoprisie set o of
mebomiogical pamamebers: avalabi=. The dosest mef=orological s&afons o Eanknock, reconding
thie Tull sufi= of Feteorciogical parametsrs Frequinsd by e model, ars Gsgoe Aot | Eis hopbon [

and Edinbergh Aot (Gogarbank].

sogarbank metEorciogical safion Is a owiand sBe loabed approximabtely 25Ekm southeast of
Bankmock an afude of STm moas.l The sabon = ciose o the Firth of Forth and ocxied In

predominanty suburban surmoundings.

Bishopton met=orclogical sta@on |= locadsd approximaisly 40km soufweest of Bankmock a3t an
altfuds of 59m m.asl The ared sumoursdng he metsoroiogical sB= comprises suburban amd mnral
with scrme Indusirial and commencial shes nearby. The sisbion s kocaied less fam 2km from the
=irth of Chyde. The termain around the medsonoiogical sSafon = relafvely fial owisg fo the flood plain
upon which i sits.

I waxs debermined thal the mefsoroiogical parmmefers from Sogarbank would b= e most
appropriabe for use In e amospheric dspersion assesorment dos o e fact Sk e rebsoroiogpical
sie ks locaked In the Forfh Walley and s lkely 10 ghe a coser represeniabon of e oondiBons In
Eankrcsck.

eteoroiogical dats from Edinburgh for 2006 was used In the firal modeiling assescment 1o akos

direct comparison with monEored concentrabons and provide verfication for the model. & wind moss
of 2006 mebeoroéngical data from Edinburgh Sogarbank medeorpiogical sibs k= pressnied In Figure 3.

441 Othesr mistecrcloglaal parameisrs

The surface albedo represenis the: raio of Incident o reflsched shot-wave madisbon from e Earth's
surface. For lamd with mo snow cover the sarface albedo B approximadsd a1 i0.23 and this value was
el Inthe assessmenl

EMT Cordah Limitad 1d 15 July 2008
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The Monir-Cbukhov length provides @ measae of T atmospherc sabilty being modeled. For
wnsiabie condBons fe Monin-Obukhov l=ngih = pegaiive and Fepresenis the helght at which
comvective urbalence s more iImporant San mechanical turbulence caused by friction af e earth's
surface. For siable condBons Te Bonim-Obukihoy =gt 1o posiive and represents. the helghit abone
winich werical burbukent motion s inhibfed by the stable stabfication of e atmosprers. For smal
pwrs and nural areas a fypical Monin-Cbukhow ength would be 100, for indusirial, meeed wban and
larger ioans a brpical lerp woukd be 30m. Due o e mdure of Bnd uses within the assessment
area a Monir-Chukhov l=ngi of 10m was used o represent condibons: In Banknock and & Monie-
Ciukioy l=mgi of 10m o represent the meisomiogical she.

The Friesty-Tayior paameber represenis Fe suface rolshure svalable for evapomabon. Sor mokst
grassiand areas a pamameter of 1 15 used and Sor diry bare s & paameter of 0. A FPriesSy-Tayior
paramefer of 1 has been used in the modeling shudy for both the assessment ar=a and the
mebeoroiogical she.

Surtacs roughnass data

The sorface roughness length = used in dispersion modeling R omder io charscerse the suface of
fhe sumounding area and the fricional effects caused by the Inberaction between land sorfac: and
wind speed. The =ffect k5 o KBy Component in T pereration of atmospherc bulenos, which
Infences dispersion pabdems. The Bnd use sumounding the developmand sibe = orban with some
IndusTial shes pearlyy. The frictional effects wihin T area of the she will b= greater than Bese In
e rural aneas.

A surface roughness facor of 0.F - 0.3 & recommendsd for aneas with predominanty agriouiual
and wse, 0.5 for parkiand and open sub-urban Bnd wsage amd 1 55 10 for bullt up regions. Due o
the miwed and wse of e assessment area & surfsor maghress fackor of 0.5 was u=ed o represent
condSons in Banknock and a surface roughness Tachor of 0.5 o represent e mefesomingical site.

Background pollutant concenfrafions and chamistry schemas

ADKS-Foads. Faes the TaclEy io mode] e pholochemical reacions which oocur betwesn oxides of
pitogen (M), ozone and hydmocarbons present in the admosphere. | B Imporiant o include
chemical reactions since MOy emissions gemsraly account for only amund 10-20% of iotal MO,
emissions from motor vehides. ADBE Roads uses a chemishy scherme Inown as the Gemeric
Fexchon 3=f wihich simplifies. the demical reachons which oCcur bebween BC,, HO, VOO's and
arone to sight reacions. The demishy moduls requines backgrowund data for MO, MOy, and Oy
be inciuded In the model.

Wihen modeling a mebwork of roads In 3 rual area KB s recommended et background
oonCenirations from a local rural sie away from the mads berg modeled s used in order o avoid
double counfing emissions. Thers are bvo opions for obiaining backgrowrsd dats. The LK air quasiity

EMT Cordah Limitad 1 15 July 2008
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archive’ prowides background concenrations of polulants on a 1km by 1km orid squsre Dok,
These background concemtabons have besn esbheafsd using sources within @ Nabonal
Almospleric Emissions Invenitory (MAED and are provided by Defra for use In alr gualEy
assesomenfs.  The UE Ar Qualky Amchhe coniaies esteoies of bockground atmospderic
concenfrations of NS, and MOy within the Fakirk Councll arsa. The backgound HC, and WOy
concenirations wsed In e assesoment wens tEen o wens Een from grid squanes suroundng
Bankmock amd Hapgs in order b avobd double counting the =8t of the mads, particularty the MB0.

Eeasured hourly backgrord concenirations can akso be obiained from rural auviomatic moritoring
shes amd i 1= necssswry ooobéain ceone oncentabons fom an avlomabc monioring she. Ceone
concenirations ars gensrally higher In noral areas than ik ioen centes and so E B eeoessary b use
& nural monBoring ocabion. The cosesst rural suiormadc monforing sies o Banirock are Saspos
Wakmilgi=rn and Bush Estye, Fenloalk. Messured oroms concenirations ol bofh shes wers wery
similar with Wallemiligien measuring S5pg” and Bush Eshbe measunng SSughm . It was decided
o usE SEpgim” In TS azzessment as the presence of one In the almospiers works io opdise KO

by MOy amd & hoerer oeone concemtrabon would thersfSors resull in higher MOy concentabons.

The background comceEntrabons used In the assesoment ans presendsd In Tabie 9

Tabla # Baskground conosndrailonc

e MO (pgim®} WO (pgim™) Ozons (pg/m’)
2008 144 17 55
2040 1.1 &7 ]

47 Bullding effacis and strast layout

ADR S -Ficad doe==s nol alow bulldings o b= Induded sxplicily but aliows various sresl paamebers o
be mpat Bo simulaie e iocal fiow amamd bulidings and other obsiscies In the viciniy of the road.
The siresf parametsrs Included in e mocdsl are ood width, street cangon helght and rosd sevaidon.

Bireef canyons can be Included In the mode] for roods wivere thens: are high rse bulidings on efther
side which act as bamiers io the ar fiow and can chanms] wind siong the road or cause ocalls=d ar
dirculations. that trap polutants & sieet level. Canyon effects are significant for sineefs where the
Feight of the bullkdings = equivalsnt o the width of e siresl. Thene were no sieet canpyons: nthe
shudy area, Ferefons none wens Indueded n e mode] asssssment.

The road layout within Banknock ks such e the ASOWNED passes below B own.  There s,
fhersdore one section of Kisyth Roed which passes over the moloneay. [t 1S not possbie o oo 3
regabve s=vabon in ADMS Roads and | was not deemed approprials o put slevalion om the
sedion of Kisyth Road which passes over e mobreay. Fladng =evation on Klsyth Road wowld
resull imoan under predicion of e Impact of emissons fom tis secion because the smissions

" i e iU iy o DU e kel Tinoo s, B T ool ek ounold

EMT Cordah Limited 12 15 July 2008
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wioiuid b= redeasad higter than ground levesl. Al roads were, thenrsdors, modelied &5 no slevadon.
The micdelsd parameters for 2ach sineet induded Inthe model are presenied in Tabde 100

Tabi# 10 Roed dimenckonc

Road Wit (m] Elevation {m] Link lengith fm)
WS bbb - it i i o 1]
RESD) 5 - s g a 20
RESD) JE-JE: - il |- a BiE
MED S JE - sansih = 0 a15
B J3 - rrih |- i HED
B S - s |- i HED
| Clasgens o E [ al =]
Wi ol 55 ) [ 254
KE | B o) 0 753
Wiy Pl 57 o) 0 1]
Elip P nortihy D E 0 554
Sl roaad gaUis beiinad E s, 7

48 Rioad fraffic data

The atmosperic dsparsion mcdse] uses the anmnesl Fverage hourty (ANHT) raffic fiow, wehide spit
and trafic speed o determine e emission of =ach pollutant for esch saction of road inpe info the
model. The road =®ic data ussd s e assessment ane presenfed in Table 1. The ocatons of the
assesned roads ane presenied in Fligue 4.

Tabi# 11 Roed traffe data

Raoad AAHT L epesd AAHT Hi 5 OV
Li%"s p i) HiE" = epesd
_puhi
20086 e Mows
S0 b - it 1254 11l a7 45 T
RESD) 5 - i 1234 11l a3 45 T
RESD) S - it TET 11id =] 95 T
RESD) o - mnihi TET 11id 57 95 T
B S - rrih 1372 11l 3 G5 T
AE0 S M - misth 1345 110 01 45 T
| Clasgons o =i 50 33 a5 T
iy Foand| S5 452 & 34 35 T
iy Foand S5 505 50 38 a5 T
Wiy Pl 57 i 2 ] B0 T
Elip road ot B &7 4t T 40 T
Sl roaad gaUis beiinad 111 at ] a0 T
BMT Condah Limited 13 5 July 2008
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481 Dlurmal prodkes

The model requires rafic dats o be Input a5 an aversge vehide Tiow per hour. The acoaracy of the
rafic Sow Rformation can be Improved by use of Hme sarying emissions faciors which detalls the
dumal profle of the romd. The Hme varying faciors aboa e aversge Rowrdy fc Sow o be
rriultipdisd by 3 facior represenigtive of the eepected raffic Sow at =ach hour of the day. The raffic
flow facfors are alouiaiesd as a Ao bebwveen the hourdy Sow and the average Tiow

Defallsd hourly taific fiow data were swalable for Kisyth Roed and & dumal profle was calodated
fior this roasd. The profll= was caiculsbsd for wesodays e, Monday o Friday, Saturday amd Suredagy
rafic flows. The profle was applied 1o all reads induded In the meode] s dumal profies gensmlly
foliow a Smiar patism. The same= dumal profies were wsed B both modeling scenanos. The
dumal profie used in the mode] IS pressnisd in Tabl= 12

Talia 12 Diwmeal profls tor Klieyth Road

Homr Eondsy — Exharday Junday
Friday
i 007 .38 [k -
2 0 3 .15 015
3 02 007 210
4 0 ixF Tl [elar
5 0L 0% 0.08 (ZulE
8 oA 013 ER I
T 0L B 038 10358
g 2 3 [T el
] 2 34 0.5 55
10 1.3 1.18 (R
11 1. 10 148 1.1
12 1,185 128 1.7E
13 118 210 el -
14 1.7 214 T3
15 136 158 230
18 1,86 1 E4 i
iT 27 1GT Z1i9
18 2 5 128 186
18 187 1E3 1.7
st} 0l B 1.18 1.30
iy A0 [T o
3 042 050 1254
3 0 37 .43 035
] 0 18 .38 [l
BEMT Cordah Limited 14 o Julty 08
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410

Primary HO; adjustmant

The raific count dals neguinesd sorme furfer manipulafion o ke sooownt of aspects: of road F=hic
emissions which are nol iInduded /i ADME Roads. Thess aspects e only Bscome apparesnt in
recenl years and have been highlghbed in recent reports by the Alr Qually Exper Group (A2EG] on
primary MOy

The primary MOy reporis: concern recent undersianding that changes in the national vehick Sest and
ise of polivtion abaiement sysierms has l=d 0 an iRcresse in the proporton of Ritrogen caddes (O]
fhat are rejeysed drechy a5 NOs fom sehice sxhausis. It s now know that the proportion of Gobal
MO, amitied as B35 has risen fom 0% 0 bebwesn 15-20% §= higher &nd being applcable o
London). T NO; amission from ADME Roads has erefore been adusied Collowing advioe from
mnde] developers CERC) with an assumpbon e, 155% of folal O, from vehide exfausis |s amitbed

s Ny
Other amisslons souncas

nforrmafion on other embsions sources wkhin the vidnEy of Eanknock was obfained fom the
MNafonal Almospieric Emisslons Inventory (MAEL. The MAE] k& a nabioral smosphenic emisshons
dalabase which hobkds daita on emisskons from @ warety of sources on a 1kew by 1= orid sguane
basks. Emissions are mepoied in jonnesyear.  Embssions for MO, wiiin the Falkie Coundl ansa
ware pbbained froe the NAE] websis® for the most recent gvallabie year, L& 2005, The sddbonal
soumres wers modeled a5 1km by 1w sguars wolame sourres. I order o @vold doubilks counding
emissions. from mad m=®c, the mad =ific daln wes input Indo BT by determine e bofal MO,
emission from al specHically modelied mooads. The embssions from the modeled roads wens then
subtraci=d from iolal HAE| esimated smission fom the melevant gid squars o detemmine the
emission from road aSic souoes mRof specfically modelsd. The esmaied addiBonal MOy emission
from sxch grid sguare 5 presenied in Tabie 13,

Tabls 15 Addiicnal smicskone cowass within Bankrook

WioiLmE BoUNCE Grid squars HOx amisslcn  HOX smiashon
{cantral point]  (tonnesiyear) [qpimra)

‘el ddinid 1 JTT500 EFEsl0 470 1 EAT Al
‘Tl ST 2 27a500 eFesid 435 15T 2
‘el STl 3 JTO500 EFEEN0 040 3135380
‘el oo JTT500 TSSO 40 50 1 3TEE 0™
‘Tl SO0 5 ITE500 TS50 55 08 17755
‘el diaToE S JTO500 EFesi0 L 1 E0 a1l
‘liTed BSOS T 77500 ER0SI0 .58 1 JEE
" A Qualty Expeit Grosp, 2007 Trends in Primany MNEnogen Dieside in the LE
* Dera et al, (2007 D wlrehoises. Mot (e (0o ykiials wlndholss phg
BEMT Cordah Limibad 15 13 July 2008
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Wiollms SCUrcE Grid aaquans HOx emission HOX emiaslcn
{cantral point)  (tonnesatyear) ]

el oo § 7RGS0 EE0600 50 50 3 20w 0™
okuten ouron § I7O50 EH1600 1237 3 20080
MODEL VERIFICATION

In order 0 debsrmine the scouracy of mocdeling predicons, R s useful o werify the prediched
conoenirations against monBored data.  dealy modeding werficabion must be camied ouf w=ing
monbonng dats, meb=ondogical data and =®c fow dats from the s fime pericd. Criginally, the
shidy used 2005 monlioning dafs, 2006 melsomniogical dal and 2006 raific fiow dals were wsed,
Fipweyer e auiomabc monioning resulls fom Banknock (messunsd Z007-08) hayve been Included b
provide 3 more scoursie wverfication of mcdeling resufls. B s not espeched that the use of 2006
modeling predictions against 2007 moniEorng dats wil be signficant. The micds werification esuls
are presenbed in Tabie 14,

Tabia 14 Modsl] verification moulc

35 351 i)
Cmgpwar Hens, g 25 8.4 128
FatiT Creshoanl, Fags 4 w30 SE

The predicied anrusl mesn conceniratons ot difission bubss monBoring locabons indicales some
varabiEy n modsl perfomrmance in comparnson D measured oomceniraion s

The greaiest difference betwesn measured and predicied ooncenirations cooumed af the ASD north
bound camagewsy difiusion tube with 3 diferenoe of S4.56%. The ABD dfusion fube & shuated
approximaliely 4 from the morf bound camrispessy and = ot &t a location of reevant pablic
=ypaogre. |tis possibie Faf fis ube 1o beng a®ecied by the vehicles are raveling Jiong e north
bound camispeway. Al this secfon of the AB0 the rosd widens from o Emes o three lanes which
alivws traific o overiake and acceleabe. There 1o akso an imcine on this sedion of rosd which can
Increase the emissions fom verides &3 the sngines o= forced o work harder. The ube ks akso
shusfed close o = o ramp which k=ads into Bankrcsck. Thens ane, thenrsdors, many HEY
rovements on e off mmp which may conbribute bo the high Freasured oncsnrabions al this site.
The mods canmof account for warations im vehice smissions cyesed by mapd acoseraton or
deceleration. The model verfication wil not be compared apainst this fube due o the Sxct Bt the

EMT Cordah Limitad 16
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fwbe k5 not af & loabon of nedevant public =yposue and because Fere s e possibiEy of Sschors
being pressnt which the moded canmof acoount fSor.

The esubs suppes] ok the mods has over estirobsd comosrirabons & Gamores Fosd, which
an wban backgrowsd she, but under estimated comceniraions at e Cresoent, which |5 & moadside
she. This would suggest that e model has nol scooaisly replcated the iImpac of road FaMic
amizsiors, most probably as a3 resuit of under esHmating moed FEific emissons. Prediched
conoeniratons at Fe she ot Klisy Road were sxacty in agresment witth measunsd conosnrations.

The prediced oonoenirations al Kem Crescent difusion ube sie demonsirate an under predicion of
Z1.5% when compared o measwared conceniabons.  Caution muast also b= @Bken wien weifying
modeling resulls against diffusion twbes dues fo the pberent escogaces wih @is moniodng

b= hinbgue. ik Iz asiways prefemabls D compane modeling predicions agaiksl measured
concenirations from an auiomatic analyser in order o have T greabest confdience In the resuls.

The predicied anrasal mean NGy concenirafion af the aulomatic monhoning sibe = appoximakely 5%
below e measesd concenfrabion. An agnesment of =~ 109% can b= comsidered o be & good
approximation.

Ehven the vardabllEy n prediched conceniafions in comparson with difusion tube mesuls E & not
considered appropriate o adjust the modeling predicons using this data. The modsling predicion:s
of annual mean onoentabors have thensfone besn vertied using Te dala the astomabic analyser
onty, afthough the rerds noied from each of the monBoring skes have besn noted. Mo adpestment of
-howr mean oncentrabons. has bssen umdertaken.

MODELLING RESULTS

The presdiciesd MO, concentabons at receptor kecabions ae presented in Tabk: 13, Comioor ploks of
predoied anmusl mean and 1 hoor mean NOy concentmafions are preseried In Figuress 5 and &.

The modeling resuls Rdcais thal thens = only one locabdon with prediched concenirations In =xcess
of the anraesl mean objecive of A0ugim’, namety, the AS0 norsS bound camisgeway disusion ube
she. As mentored, this ube IS not shuated at a locaion of rsevan publc exposune and 5o the air
ualEy objecfives do not apply at s she. Thers are no skes wih prediched conceniration:s In
syress of @ 1-hour mean MNO; obiecthe.

The prediched conceniration at Kem Cresosn was beiow S measured conoenfration af s si= and
gl beiow the anmual mean objsctive. | the modsiing predictors ane fxcionsd up by T aveage
wunder-prediciion of 15.7%, e point at Ker Cresoent Jus exoeeds e objective Wi & predicted
conceniraton of 40 Sugim .

EMT Cordah Limited 17 15 July 2008
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Dwe o B inherent naccuracies, sssumpbons and simpificabors. present within diss=rsion
rmodeiing softears, and = nherent Inaccurscies pressnt within dfuslon wbe  monitoing
Echniques, it & reoommended that any decision o dedans an Ar Gualty Management Smea wihin
Bankroak k5 posipornesd unill a Tull pears worth of monhoring data fom the astomabc monbor at Kem
CresoEnt has besn gatheread.

Tahls 16; Bacallres cosnarks modslling recuts

Riisa el 1 300

Rissphcr 3 3.5 343 a2 2
Rigsspicr 3 T 4 BE 1
Hisallh caire 300 27 B7.8
Bt iy Il 303 Tad
Rimoepior 4 0.3 230 HT.T
Eucinenl M7 1] BiL5
Kl Road POT 350 33 b 1]
Esariroach; @l oo 0 50 1042
o

KT Crsscan POT 23 351 10000
Charmaarers Fiowad POT o 3.0 B
AL ety Ensumd 202 438 1473
aTiagewey POT

CONCLUSION

n both 2006 amd 2007 monlorng & Banknock has mdcated thal arrual seerage WO
ooncenirations were o eycess of the annual mean objectve af roadside ocations. The monitonng
was, however, underbaben ssing passive dffusion tubes, which are & soe=sning method of
reasuring polutant conosntabons. im order o determine the aocurscy of the mondioning data an
artomabc areshyser was ocaied In Bankrock im0 2007 amd dspersion modeling of rosd Ao
Emisskons. Fas been umderiaien o detsrmine polant concenirations at cations. of elevant puic
SRR,

The dispersion modeling shaly predicisd poliulant concentabors al both exisiing monitonng
iocafions amd af locaBons of relevant pubdc =xposure. Comparison of micdeding presdicions Wil kool
ronforng dats indicabed that the model was underpredicting polotand concenirations. The
minde{ing predichions were, thenefors, sdqusied i aoooust for e ader-preaicion.

BEMT Condah Limited
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The resuls of the modeling study Indicabed that e anmss mean MO, objectve would be excesded
a onshe rmoad ocations and at ome of the monforng sites, Fowever, o saresdences of the
objectve were predicied af locafions of relevant pubdc sxposure. Furthermore, mo excesdences of
thiz 1-Hhcer mean objectve wene presdicied af areas of nelevant pubiic EXposune.

I = Ferefone not considensd necessary io deciars an Alr Susilty Mareagement Area within Banknock
at this trme. | Is reoommended that fe aulomatic monitoing a Bankmock be connued wnil a ful
year of dala ks avalable and the measured anmual mean concenimadon svaluaied with reference
the resulls presenbed im is report

EMT Cordah Limitad 13 15 July 2008
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Appendix 3: Haggs/Banknock Further Assessment of Air Quality by BMT Cordah
for Falkirk Council

A part of BMT In Ensngy and Erwlrcnimant

(I
W BMT Cordah

Haggs/Banknock Further
Assessment of Air Quality

Client Falkirk Council

Report mo. G.FAL. D33 HAGSGS
Date: Barch 2011

Confidential
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Haggs/Banknock Further Faikirk Counc

AssEssment of Alr Quallty

Report Tithe Haggs/Banknock Furter Assessment of Alr Qugilty

Cllent Falkirk Council

BMT Cordah Raport No: G.FAL D33 HAGGS

Status and Versien: V2 Final Repont

Date of Releass: March 2011

Terma: The contents of this report are confidential. Mo part
thereof is 10 be cited wihout the express pemission of
BMT Comdah Ltd or Fakink Council.

Mams Slgnature Poaltlon Date
4 -
SEhior Andrew Lewin ..""-...; .:-__.- Consultant inM12010
. . .
Raviawed Joihn Hoddnott Zanlor INM32011
b T Consultan
y e Jeerier S pmon ) JIM
L
Approved | Dr David Seil varagng 0032011
by - Direcor
BMT Cordah Lirnited,

7" Floor, Regent House

113 West Regent Street, Glasgow, G2 2RU, UK
Tel: #44 [Oj141 221 3236

Fac +44 [0)141 248 T986

Emall: enquiriesbmicortan.com

Wabsie: waw.bmicordan. com

EMT Cordah Limited [l March 2011
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Dorcument bog
Verslon | Dats Summary of changss Author
0i D2 0OZ010 | Intemal daft A Lewdin
104112010 | 1% draft for cllent comments A Lewdin
X har 201 Final A Lewin
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HaggaEankrock Furiher Falkirk Courc]

ABEEEEIMEN [!'MC!.IH&
Executive Summary

BMT Cordah Limited hias been commissionad by Falkik Councl to conduct a Further Assassment
of air quality within ks Alr Quailty Management Area (AQMA) at Haggs. The assessment alms o
buiid on the review and assessment of alr qually already conducted for this location whlkh Igentifed
that nitrogen dlomge (NO;) concentrations were I excess of the Uniled Kingdom alr quallty
objectives. The assessment considers e pollutants NO, and PM,, which are the maln pollutants

emitted by road brafic.

Aralysls of the avalable automatic monfoing data has shown that annual mean concenfations
measured at Haggs were In excass of the NACS MO, objeclives In 2D0E and decreasad in 2004 o
less than e objective. Annual mean MO: concenirations measured using difuslon ubes have

however rerained faliy constamt at most of the ube locations over the 35t threg years with only
&mial Mucheations absened.

To examine the spatial exent of any exceedance of NAQS objectives, a dispersion modeling study
of local emissions sounces has been undertaken. The dsparsion modeling study uilised emissions
data compiled In an Inventory of lcal emissions sources. Analysls of he emisslons Inventory has
dentified that the majodty of MO, and PM,, emissions at Haggs are afiibutable fo road traMc
emissions.

The resuits of the dispersion modeiling study have Indicated that the MO, annual mean objective of
4D pg'm” 15 predicted to be exceeded at ground kevel locations up 0 approddmately 75m from the
M30 roadside and up to 30m from the Kiisyih Road cicse o the mundabout. As several residential
properies are present ciose o the mads modelled, this represents many locations of relevant
human exposure.  The dispersion modelling has therefore confmed that the dedlaration of the
existing MO; AQMA, I5 valid and that the boundary that has bean set should be malntained.

The predicted annual mean PM.,; concentrations In 2010 Indicate that the Scotish objectve of 18
pg/m’ may be excesged at residential properties on Kiisyth Road near the roundabout  The
predicied concentrations have not however been vertfied with moniioring data, and have been
adjusted upwards using the comection factor dertved for road MO, which may not be representative
of what Is actually happening at this location. Basad on this, monitoring of PM,. concentrations Is
recommended 10 estabilsh If PM,; should be considenad In any future alr quallty assessment work at
thiss location.

Modelling of fUEUME SCENaros accounting for fTaMc VOIETE growtn and reductions In venide
emissions has Indicied that a reduction In overall NO; and P, concentrations I predicted at most
recepions, the reductions are, however, InsufMcient to anable the NAQS objective Tor annual mean
MO, concantrations to be met. A reduction In road FaMc emissions via oher action plan measures s
therefone required to enabie future compilance Wil the NO; air quallty cojective at this location

EMT Cordah Limited W March 2011
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1 INTRODUCTION

BMT Cordah Limitadd has been commissioned by Falkiik Councd to conduct a Furmer
Assessment of air qualty within its Alr Quallly Management Area (AQMA) at Haggs. The
assessmant aims bo bulid on the review and assessment of i qualty aiready conducted for
Tis cation whikch KentiNed Mat NRrogen dodoe (NO:) CoNCaniTalions Were I excess of
Tie United Kingdom air quallty objectives. The assessment conskiers the pollutants MO,
and PM,,, which are the main pollutants emitted by road tramec.

14 LAGH review and assessment framework

The Envirorment Act 1985 and subsequent reguiations require local authorties to 35566
comgilance of air quailty In thelr area with the standands and objectives set out In the Alr
Guality Strateqy for England, Scotiand, Wales and Northerm Ireland 2007 (NAGS). For local
authorfies within Scotiand further regulaions are et ot In the A Guallly (Scobiand)
Reguiations 2000 and Alr Quailty (Scotland) Amendment Reguiations 2002,

The LAGM framework requires that local authorfties camy out reguiar reviews of air quallty.
The firsl round of Review and Asseesment commencad In 1938 and mpmedamlsuge
approach to the assessment of alr qualky.

The Review and ASSesement DIOCEss Was revisad i 2003 and comprises 3 phased
approach. The firsst phase of the Review and Assessment Is an Updating and Screening
Assessment [USSA). The UASA considers any changes that have occumed In pollutant
emissions and s0urces since the Iast round of Review and Assessment that may afect air
quaitty. The second phase is the compietion of a Progress report which Is required fo be
compieted annually, apart fom e years when an ULSA Is baing completed.

The LAGM guidance requires that where the USSA of Progress Report has dentified a risk
of excestance of an ar qualty cbjective at a locaton wiih relevant public exposure Is
identfied then a Detalled Assessmeant s undertakien. A Detaled Assessment will conskder
any risk of exceedance of an objeciive In greater depth In order to detenmine whether it Is
necessany % declane an Alr Quallty Management Area (AQMA).

When a new AQMA has been declarsed, kocal authorties are required to complete a Furmer
ASSSEEMENt Whin 12 mOnths of designating the AGMA. The Furiher Assesement Is
Inended to supplement the IMformation provided In the Detalled Assessment. It shoukd aim
%0 confirn the exceedance of the cbjectives; define what Improvement In alr guality, and
comesponding reduction In emissions Is requined %o atiain the objectives; and provide
Information on Source contributions. The Information on Source contributions can be used fo
help develop an Alr Qualty Action Plan, and assist In the tameting of appropriate
MeaRIRes.

EMT Cordah Limited g Kianzn 2011
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1.2

Air quality standards and objectives

The alr quallty standards and objectives which local authorties are required % work
fowards achiaving are outiined In the Alr Qualily Strateqy for England, Scoliand, Wales and
Morthem Ireland. The air quailty objectives for NO; and PM,, which are applicable In
Scotland are presented in Table 1.

Tabls 1: Scottish Alr Quallty Objsctives

HilTogen dicide 00 Pz resl i b etk T-hasLir maan TO peeroosniihs FHAD05
[P0 rresne Dhiay 18 Srres: s yoar ool i e
oAt on
40 pg” Al Teaan - I H05
Fire oo rbeii kbes 50 g Nt o be eeessded | D40eir mean | 98 perosndlsof | 31H22080
[P 2] e Than T limess per year T
st ond
15 g Al TeaEn - IR0
1.3 Previous assassments

July 200&: Detalled Assassment of NO; concentrations at Banknock and Haggs'

WOy concentrations measured using passive dffusion tubes at several locations In Haggs
and Hanknock exceeded the annual mean MNACS objecihve duing 2006, An autcmaic

analyser was subsequently Installed at ¥err Crescent In Haggs during 2007.

A Detalled Assessment of the area was undertakien reviewing the avallable monttoning data
and Inciuged a dispersion modeling study of road raMe emisslons from Me sumounding
road network In 2008, The dispersion modeling study and automatic monforng data
predicted MO, annual mean concentrations In excess of the MAQS obiective at madside
locations but not at locations of relevant public expesure. | was therefore conciuded that an
ACINGA was not required and that monfioring should continue.

May 2003- Revised Detalled Asssssmant of Banknock®

Folowing the Scotlish Govermmerts appraisal of the onigingl Banknock Detalkied
AssesEmeEnt, a revised detalied 356256Mant was Undertaken. Folowing completion of a ful
year of automatic MO, monliorng at Kem Crescent in Haggs, to allow vestfication of the

" Ll oo Sofirnrrosvi ol WO coonoemirations af Bankmosh and Hags, BRT Cordah Lid repot E FAL 002 {5), July

Pk

* LTl oo Mofiirs rrosivl Bianborezokl, EBRAT Condiah Lid repon & FAL 05 000000, My S006
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modeling predicions, a revised modelling assesement was underiaken. This considensd
STisskons of P ared RO ITem road Tame sources In Haggs and Banknock.

ﬂmmrtﬂrgmtﬁmﬂnnﬂelrlgmmrmmmm“eaﬂmm
MO, concenfrations In excess of the objective at locabions of reievant exposure In Haggs
HBMMMMMMMMNHMHMMMH
24-hour mean objectives for PM,,. It was recommendgied that the automatic analyser at Kem
Crescent be maintained and addibional difusion tube monkoring is undertaken on the north
sige of Klisyth road. It was also concluded tat there was a requirement for an AGMA at this
iocation to refiect the exceedances of the annual mean NO; objective.

Foilowing the revised detailed assessment an AQMA for MO, was decianed In March 2010,
The bourdary of the AGMA |s presented on Figure 1.

2 METHOD OF ASSESSMENT

The Further Assessment |s a detalied review and assessment of air quallly within the
AGIMA, fo very that the decislon ip declare e AQMA remains valid, and that the boundary
of e AQMA s appropriate. The Further Assessment aiso Includes an analysis of the local
emission sources which may be contribuing to pollutant concentrations that are In excess
of e NAQS objechve. This provides supporting evidence which can be used fo advise the
Air Cuality Action Plan.

The Further Assessment compiises af:

= A review of local moniioring data obtained since the 2008 Detalied Assessment was
conducted. The data was reviewed In comparison with historic monfored data i
determine any trends In the dats and compared with the dispersion modaling
predictions underiaken as part of e Detaled Assessment o vertly that the AQMA s
st required.

« A baseline emissions inventory for the Haggs AGMA has been complled. Emisslons

Invantory i he genenc term used to descrioe the process of esImating emisskons from
Vanous sources. The data held In the emissions Inventony has been usad to represent

the local background emisslon S0UMCEs In 3 dispersion modeling study of alr quallty at
Haggs. Results from the modelling siudy have been used to verty the requirement for
the AQMA and Its boundares.

» Predichons of polulant concentrations In fulure years hawe been undertaken o
determine future compilance with the objective witout Inciuding any Action Pian
measures. The emissions Inventory and modeling studies were undertaken such that
the refative contribution of vanous sources to air quailty levels can be determined.

BMT Cordah Limitad 10 Manzh 3011
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3 CURRENT CHANGES TO TRAFFIC FLOWS AT HAGGS

Major road works are cumently taking place on the ABD at Haggs with Me road being
upgraded o Motorw@y standard. The road works may have an Impact upon aimasphanic
pollutant concentrations unil Saptamiber 2011 when the project ks planned to be compieted.
The effects of the road works on trafic speeds and fiows are describad furher In Section
TE.

4 LOCAL MONITORING DATA

Failkirk Council cumently operates an extensive network of eighty-five passive difusion fube
{POT) sites and sleven automatic monitoring sites throughout the Falkink Councll area, of
which saven measire MOy,

A map showing the refative locations of the monitoring locations at Haggs Is presented on
Flgure 1.

41 Automatic monitoring
Autcmatc monitonng of NO, commenced at Kam Crescent, Haggs during 2007, the
monhkoring sie |5 locaied at GB OS5 grid reference 275975 675267, A summary of the 2003

and 2009 results is presented In Table 2. The Haggs automatic monitorng ste was
aMiated to the Scoltish Alr Guallty Network In January 2009,

The NO; concentrations measured at the aulomatic monforng she were beiow the NAQS
MO, Dbjectives In 2009 and have decreased when compaed 1o 2008. This reuction may
be atiriutable o the aliered FaMc lows on the ASD and AED3 caused by the road works for
?e M30 Siepps to Haggs project The reduction may also be atirbutable to missing data
aTecang the annual mean as Tere has not been a simiiar reduction In the anrual mean
mncanﬂaﬂm‘mmﬂaﬂnduﬂngdmm

Table 2: Haggs SQMA Automatic monttoring data

Polutant A Ouslily Obpsotive 2008 2000
4= Dz Caomis, Dz
(pgim’| maplure %)  [ppm")  oaplum (%)
Al e &7 iTE
Hinegen 61 2% E5 7%
gt | e of 1-hour mean
M3 | ooncsniations greater Taan 300 2 i
g
BMT Condah Limitad 11 March 2011
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NO: diffusion tube monitoring
DifTusion fube mezsunements of HOZ are conducted at 4 incations at Haggs. Detalls of he

fube locaton are presanted In Table 3. A summary of recent years results are presented In
Tabie d.

Tabla 3 MOy diffusion fubs locattons In Haggs
Within

e IO Losathan Eie Type QAT G OF Grid Red
Fbis | AB0 Riorthoound oiway, Barbnock | Roedeace N e | aTESE
FA1D | Hiyth Rd, Bankrock R Y TETTe | SrEat
hazD | Gamgrew Rd, Haggs Vo baagrciared N NEETe | STHiSE
WA | HeT Crisoan, Hagge Vo b ciared Y TEMH | ETEET
MASE | Aucrivioc Dvive, Banemock R Y TETRE | ETeod
haET | M0 hp s, Hagos Rt Y TONT | STRA0E

Table 4: NO, diffusion fubs results 2007 - 2009

Dt Caphire
2000 )

Al mesn MOy oeneeniraion
i}

i i

AR | ABD Rlerthisgand oy, Bk 1% o0 L Ey 1
FMATD | Elsyth Rd, Barkrdok 3% = i -1 ar
MAZD | Camgres Rd, Hagge iy i .. W
BAE | Hiaw Cresosnt, Haggs 0% L] &7 40
FAEE | Acedindeody Difvil, Banbresok 0% - a4 .|
FIRET | B0 mip seouth, Hiage BE% - - =
* Frerwi ad jlibeed frorn ko) el Do G Fel Prei i ol (o koey ol oo DL Té

Annual mean MOy concenirations measured usng difusion tubes have remaned faiy
constant at most of the tube locations ower the 351 three years with only small fluciuaions
obsened. Anmual mean concenirations In excess of the NAQS objectve of 40 pginr® were
measurad at Kam Cressant and at the A Northbound camageway.

& signifizant Increase In measured concenirations &t Ker Crescent has oceurmad from 2008
o 2009, The shie |5 locabad close o the noundabowt whene congestion |5 bnown to oceur.
The obsernved Inorease may refles Incneased aMic fiows at this locabion over e I351 year.

The result at the A30 Morthbound chway has also Increased significaniy when companed
with previous years which may also refiect aitered fraflc fows at this location; It Is however

EMT Cordah Limited 12 March 2011
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not representative of relevant human exposure and monkionng Is no longer camed at this
sie.

3 ATMOSPHERIC EMISSIONS INVENTORY

An emisslons Inventory for the Falkink Coundl area was complled using the atmospheric
emisslons datsbase package EMIT?, which aggregates emissions info 1km by 1km grid
squares. The Inventory Inclutes amissions om the following Sources:

s Roadtrame;

s Commendal and domestic combuston;

L Industnal combustion;

+  Indusinial processes;
+  Lamge Indusiial sources;

L Dither ransport;

L Wiashe freabment and disposal;
- Sobvent use;

L Agricuiung; and

- Maturas

Road trafc dala were obtained from Falkik Councll and Transport Scotland, while data
from all other sources were obtained from the Mational Almosphesic Emisslons Irventony
(MAFT. The MAEI = a natlonal aimospheric emissions database which holds data on

emisslons from a varlety of sources In 1km by 1km grid squares. Emisslons are reporied In
fonnes per year. The NAEI data can be downioaded from the MAE| webshe® for Individual
iocal authorfty areas, so e emisslons are directy atinbuted o each authorty. While the
Falkik emissions Inventory |s based on 2006 emissions, e most recent MAE] data
avallable at e time of compaling this Inventory were for 2007. The study assumed that
2007 emissions from the MAE] remain unchanged in 2008, 2009 and 2010.

ad NAE] road traffic data

Rpad traMc emission sources are present In Haggs wih the ABD frunk road passing ciosa
fo the vilage and the ABD3 and Glasgow road passing thwough the willage. Road trafc
refaied emission data aggregated over 1km® grid squares are avallabie from the NAEL As
all of the roats In the Haggs area were being specifically modelied It was not necessary to

’MWMWTMMEE_MEHW Friaanay Cormull s, Fabnsry
A00E
U et T B O L valaraeaing roi i i
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Inciude the MAES] mads emissions data In the modelling study. Full detalls of the speciicaly
modelled roads data can e found In Seclon B3

3.2 MAF] Commercial and domestic combastion

The MAE| contains data on emissions from commercial and domestc combustion, 3 group
which Incluges stationary comibustion sources In agriculiure, domestic combustion, small
scale Indusiial combustion, commercial combustion and publc SECtOr COMDUSHON.
Commercial and domestic combusZon s often highest In urban areas Wwith a high
concentration of public sector, commerdial and domestic buldngs. LKe road tramc data,
amissions ane aggregated over hie 1kNT gid squares.

a3 MNAE] Industrial combustion and Industrial processes

The NAS| hoids data on the emission of polluEnts from lange Indusinal combustion
gources. The sources In this group Include comusdon sss0Ciaied with ammonia
producion, cement production, Iron and steel production, and lime production.  Emissions
data from sources In this group |s ofien obiained using data submitted io SEPA through
IPPC {Inegraied Polution Prevention and Conbrol) process.  Emissions are aggregated
over the 1km” grid squares.

& gecond group within the WAEl comtains emissions data for Indusidal producion
processes.  The souwrces In this group Include nitric acid use In the chemical Industry,
prmary auminium producion and solld smokeless fuel production.  Emissions are
aggregated over the 1knT grid squares.

a4 NAE] Cther transport

The “other transpor” group covers emissions from ar, rail and marine transport. It also
Inciudes emissions from off road vehicies. Two rallway Ines pass approximately 1km to the
south of Haggs. Rall transport Inciudes emissions from freight, Intercity and reglonal. The
emissions fom "oMer ransport” have been aggregated into the 1km® giid squares

a3 MNAE] Waste treatment and disposal

The NAE coniains a growug with emisslon data from waste treatment and disposal actvities.
‘Sources Inciuded In this group are cremabona, Incinerallon of anlmal carcasses, chemica
waste and cinical waste, offshare ol and gas flaring and small-scale wasie buming.
Emissions from these sources are aggregated Imto the 1km? grid sguarss.

3.6 MAE] Solvents use

The MAE] also contains 3 group with emisslon data from soivent use assocated with palnis,
glues, detergents and Industial processes. This data is ofien obtalned from SEPA who
reguiate processes Involving solvents. As for other pollutant sources, solvent emisslons ars

aggregated Imo the 1m” grid squUares.

EMT Cordah Limitad 14 March 2011
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a7

2.8

NAE] Agriculture

The MAE] also comtains 3 group Wit emission data from all agricultural Ivestock, poutry
and agricuitural off road machinery. Emissions from Miese sources are aggregated into the
1k’ grid squares.

NAF] Nature

The MAEI also contains 3 group with amission data from naburally oCCurTing emissons from

woodlards, mines, I*.I-H'I'IE:E- and qﬂﬂtﬂﬂ mires. Therz are some ['.I-H'I'IEE- locatad cioesa 0
Banknock and Haggs with Cowdenhill quamy located approximately 2km to the west,

Emisskons from these sources ane aggregated Info the 1km’ grid sguares.

EMISSIONS TOTALS

The total atmosphenc emissions from the 1km orid sguares coverng e Haggs AQMA In
2008 are presented In Tabie 5 with e totals broken down by source n Charts 1 and 2.

iChart 1 Indicates that the majority of MOy emissons are afinbutable 1o road transport Wil
other tfansport, commercialnesidential combustion and agricufure accoumt for the

remalnder. Chart 2 Indicates that the dominant source of Phyg, In Haggs Is noad transport
with 3 range of ofer sources accounting Tor the remalnder of emissions.

Tabla 5: Emissions Inventory totals at Haggs 2QMA

22T PiThi v lmres | Py it (ool
Al o 01
Comnieial | radiubonal and Fesiential Combosin 8.14 o8
Erspy P uetier [&] i
Iredisirial Combaslon [T 008
I ot | Frostoirtisiind o ilif
Maliine 002 0id
Coiteer T rarslnn® =ar 040
Rowd Trardipon 12480 568
Enbniil Lld (i} 030
Warile Traalent o 037
Tstal 144 5% T i
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Chart 1: Haggs AQMA- NO, amission sources
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Chart 2: Haggs AQMA- PM,, emission sources
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T ATMOSPHERIC DISPERSION MODELLING

To predict e amblent MO, and PM,, concentrations at the Haggs AQMA, an atmospheric
dispersion modeling study of road fraMc emisslons was undertaken. The atmospherc
dispersion model predicts polutant concenirations based upon the traMc volume, strest
gecmetry, trafc composition, trafMc speed, background sources and meteoroiogical and
topographical conditions of the anea.,

Road fraMc emisslons have baen modalled for both 2008 and 2009 35 a baselne SCenano
with which to verffy the resulis whan compared with poliuiant concentratons measured In

Mose years. FUlLre years have aiso bean modeliad fo provide an Indication of the reduction
in road traMc emissions requined o attain the alr quallty cbjective within the designated

AGKE 3t Haggs with vanous traife ficw neduct on seenancs.
T Atmospheric dispersion model
The atmasphenc model E=ed In the assesement was ADMI-Roads verslon 2.3, ADME-

Fpads |5 3 new generation dspersion model which has besn valdaied and werfied In

HWMMEWMMMN.HWMHMNM
e purpose of local air quality assessment by DEFRA and the devoived administrations.

r.2 Area of assessment and Recepiors

Modeling predicions were undertaken over a modelied domaln consistng of @ 2Em by

1.6km Cartesian grid pafiem which encompasses the Haggs and Banknock area. The
number of calculation points was set at 100 by &0 which provides predicied concentrations

at an aporoximate mirimum resolution of 20m. The option of “Inieligent gridding” was

selected whereby the model predicts poilutant concenfrations at a higher spatial density
{Mner resolution) ciose to the emission sources and at a lower spatial denshy at background

Iocatiors:.

The model can also predic! polluiant conceniralions ai speciic localons where raivant
pubilc EXpOSUre May ocour and at monitoring locations which are used to verty the mode
pregictions. MIn2 |ocations within Me 3ssessment area were specifled as recaphors. The

receptor iocations are presanted In Tabie § and annatated on Figure 2

BMT Condah Limited 17 Ktanch 2011
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Tabls &: Location of apecifsd recapbors

[
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Topographical data and terrain sensitivity analysis

The modsl Is capabie of simulating the effect of local topography on air fiows and hence
pollutant disparsal, which s significant for sites where the area of assessment has
gradients of 1n 10 or greater. The Campele Fells are located approdmately 125m 1o the
west of Banknock. It Is therefore possible that the temain wil have an Impact upon the
dispersion of the poliutants. In general, differences of +- 10% are considerad significant.

In order 1o detenmine the Impact of the temain on final modaling predictions a sensty
analysis was conducted for the 2005 Detalled Assessment’. The results of the sensitivity
analysis Indicated that Mere 1 not a significant diference between the predicted anmual
mean concentrations when modelied with topographical data or with flat tamain.

Owerall, the use of topographical data In the modal run resuited in siightly higher predicied
concentrations at the majorty of locabions. However, the dffersnce In predicted
concentrations was not considersd signifcant enough 1o substantially change the results of
e model run.

The efiects of iemaln were not thersfore Inciuded In the dsparsion modeiing assessment.
Meteorological data

The model requines 3 minimum input of shx meteomiogical parameters for houry sequental
or statistical data. The st parameters Inciuded In the meteorclogical data are surface
temperature (C), wind spead (ms), wind direction (degress from north), reiative humidity
{5, cloud cover (0ktas) and precipitation {mm).

* BT ekl (2000 ) LA Dhwtalad et ol Banknosk; Chant Fabik Coundl Repot ret g FAL 051 0400.01; g

Wy 2005
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A review of meteorological data was camied out to determine the most appropriate set of
meteoriogical parameters avallable. The ciosest meteonological stations to Haggs and
Banknock, recording the full suite of meteorniogical parameters required by the model, ane
Eishopion (Glasgow) and Gogarbank [Edinburgh).

Gogarbark meteoroiogical station 15 3 lowtand site located approdmately 35km southeast
of Banknock at an altftude of 57m above sea leved (3} The stabion |5 close io the Firth of
Forth and locaied In predominanty suburtan SLTounsngs.

Bishopion meteorological station s located approximately 40km southwest of Eanknock at
an aitfude of 59m a.s.. The area surounding the meteomingical site comprises suDWbaEN
and rural with some Industrial and commerdial sites neary. The station is located less than
2Km from the Fith of Clyde. The temain around the metearologlical station |s reativealy fiat
owing to the flood piain upon wich It SRs.

it was detenmined In the 2009 Detalled Assessment Mat the meteorciogical parameters

fom Gogarbank would be the most appropriate for use N the atmosphenc dspersion
assessment due 1o Te fact that the meteomiogical sie Is located In the Forth Valley and Is
ikely to give 3 closer representation of the condiions In Banknodk.

Meteorological data from Gogarbank for 2008 and 2009 were used In the modeling
assessment. A wind rose of the 2008 and 2009 metecroiogical data from the Gogartank
metaorological ste Is presented In Figure 3.

739  Surface roughness

The Interaction of wind fiow with the earth's surface generaies wurbuience, Infuencing
pollutant dispersion. The sirength of this tubulence is dependent on the land use, wil
ulli-up areas generating more furbulence than opan countryside. The ADMS-Roags user
guide Indicates at a surface roughness length of 0.5m ks sultabie for parkiand and open
subwrtia. Haggs mainly comprises of residential properies with gardens, open parkland
and wooded areas; a suface roughness of 0.5m was therefore conskdered appropriate for
me dispersion sie. A surface mughness facior of 0.2m was used fo represent the
agriculiural [and amund the metecroiogical she at Gogarmank.

76  Road raffic emissions

The ADMS Roads atmosphenc disparsion model uses the annual average houry [AAHT)
wrafMic iow, vehicke spit and fraMc speed to detenmine the pollutant emission rates for each
saction of road modeled,

Traifc cout data for the ABD during 2008 and 2009 were prowided by Transpont Sootiand.
Al other lozal road trafc counds wene prosided Oy Falkibk Councll from efther temporany

Auiomatic couniers of manudl frafc counts conducied duving 2009 and 2010. TrafMe

EMT Cordah Limited 13 hanch 2011
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volumes were projectad Tonward and Dackwar whers Necessay using the Natonal Road
TrafMic Forecast {NATF) central growth Tachor® for urban roads.

The Tac data collated fior the modeling shudy 5 consldered more nepresentative of aciual
fraffic fiows at this location than the data wsed for the oniginal Detalled Assessment. The

original assessmeant used only single 1anes of raMc on the ASD and used estimated trafic
count data. The cumently avalabie traMc dataset does however have iis imitagons. This Is
due to a lack of avallable count data on the Sip roads on and off the ASD; particularty from
me southbound camageway where congestion |s known to ocour during busy perods as
¥raffic leaves the ABD and queuss at the Haggs roundabout

The cument road works on the ASD at Tis location have led to aitered trafMc fows both on
me AED and on the AS03 Klisyth Road. During 2009 a 40 mph (65 Kmyhr) spead Imit was in
force on the ABD using average speed cameras. The spesd Imit durng normal operaton of
fis section of the ABD following compietion of the road works will be the UK national spaed
imit of 70 mph {112 ki),

To account for the diference In rafic Nows over 2008 and 2009, two baseline Modeis using
me AB0 automatic rafic count data captured during 2008 and 2009 have Deen mun
separaiely. This allows modaling results from each year to be compared with the measured

MO, concentrations for 2ach year and will provide an Indlcation of the effect of the cumment
¥raffic restricions and altered flows on air qualty during 2009. The 2008 trafic dataset year
I however considered the most appropriate to factor Torward for fulure year projections as
It showld be representative of the traMc Niows that will occur following compietion of the ASD
CONStrCHDN Work.

The road sounces modelled In ®ie assessment and the traMc fiow data ane presented for
2004 In Table 7 and for 20049 In

Table 8. The frafc counts on the ASO hawve shown an owerall reduction in trafic of
appronmately 11% on e southoound lane and 4% on Me norhbound lane from 2008 1
2009. This may refiect a reducton In use of the road due 10 Me cument road works and
speed resirictions, or may refliect less commential vehicle and commuter 1sage of the road
due to recent recessionary effects. The locations and extent of the roads modelied are

preseniad on Figure 4.

¥ DETR 1957} Malional Road Trafe Forecesis JSrea Ertain) 1207
" BT Cordal (2000} LA Dwialled Assesamant Bamkmnoc; Repor ref. G FAL O 27" Ao 2005
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Tabla 7. Modelled road sources data 2008

AE0 J3- 0 - reeith ks s 35 a8 110 203 i =5
AED J3- . - resiih oulscs s 35 T 110 78 i 05
B0 J3-H - souih inside lane 35 452 11 *38 D el 3
AE0 J3-H - soth clsiehs kifes 35 T 110 76 i BT
Clasgow Fd 'WE k| 2EI 50 g 50 5 5%
Ciasgioey il EB 3 Ly 50 7 50 35%
iy IR | Ot AR EB 35 h 50 o 50 1. 7%
il Rl | v AE0 ) WIE 35 T 50 13 50 50
Wiy R (o'l of ARG BB 5 73 50 13 50 S 0%
il R [l of BN 'WE %5 S 50 i 50 .7
A0 KB off ramp T 51 85 3 85 5 5%
A0 ME on ramg T L ] E B85 7. 7%
Elip WED | s ] 85 7 85 £ 4%
Elip BED | &3 85 Et:] 85 47

Tabla &: Modslled road source data 2003

B 3 — meviiy iresite lane 35 55 85 A0 85 5 (P
AED J3-H - resith oulscs ks 35 877 B5 7 B5 05
S0 J3- M - moasih s ki 35 406 85 2440 85 il
AE0 J3-H - dcaath outete kifes 25 T 85 Kk 85 BN
Clasgew Fad 'WE 3 Py P 50 g 50 3 5%
Clasgey i EB 3 T 50 7 50 3 5%
Wil rd (vl A1) EE z5 5 50 i 50 .
Wiy rd (oveer AR WH 35 i 50 13 50 S %
Kl rd (Wiesd of 830 EB 35 178 50 13 50 S %
Ky rd (Viesd of A30]WE 35 B 50 & 50 .7
A0 WE off ramp T L 85 3 85 5 5%
A0 ME on ramg T g3 ] E B85 7. 7%
Elip WBD | i 85 7 85 544
Elip 8B0 | 54 85 48 a5 47 I
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761 Diurnal traffic profiles

The ADMS Roads model requires traMc data fo be Input 35 an average vehicie fiow per
howr. The accuracy of the trafic flow Information can be Improved by use of ime varying
emissions factors which detalls the dumal profie of the mad. The tme vanying factors
alow te average hourty trafic fiow to be mulipled by a factor represantative of the
expected trafc flow at each hour of the day. The trafic flow factors are calculated as a
rafo between the hourly fiow and the average Sow.

Detalied hourty fraMc fiow data were avallable for 3l of the roads modeled and a diumal
proflle was calculated for each road. The pmflie was calculated saparately for weekday Le.

Monday to Friday, Saturday and Sunday trafic flows. Each diumal proflie was appiled to
ach respective rad. The diumal profies used in the modsal are prasaniad In Appandht A

762 (Queuing traffic

TrafMc: Is known to become congesied when approaching the oundabout 3t Haggs during
peak commuting hours In the moming and earty evening. A method of modeling guewing
¥aMc using ADMS-Roads proposed by model developers CERC has been used %
represent the periodic congestion at the [uncion. The method assumes that during
congested periods 3 representative trafMc flow rate must be estimated.

Assuming that the vehicies are fravelling at the lowest speed that can be modalied using
ADMS-Roads (5 km/hr), with an average vehicie length of 4m, and are positioned close to
each ofher during congested perods. The armual average hourly TraMc (AAHT) fow Is
calculated by dividing e speed of the vehicles by the average vehicle length, which gives
a representative AAHT of 1250 vehides per hour durng congested perods. The AAHT s
en facioned by the respeciive composition percentages of light and heavy vehicle types.
Cueuing traMc road sections of S0m length were Inciuded for all roads approaching the
roundabout. A time varying profile was applied fo each queue section to account for the
taice-dally congestion periods during weekdays. The congesied periods were assumed 10
ocour from 07:00 - 10:00 and from 16:00 - 19:00. Queues were aiso incuded on Saturdays
petween 11:00 - 13:00 o represent 3 busy penod at the weekend,

The queue road saction modelied In the assessment and the fraMc flow data are presented
In Tabie 9.

BMT Cordah Limited P hiarch 2011
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Table 5: Modslled guets mad sacilons data

Ficraed Roesidd AAHT L BAHT HEWw 5
gl Li3Ws £ HdN's e £ H3N's
im} fph) fph)
gy P WE i 3 1208 E 4 E S ER
Kl rd (Orer B300) EE Cissiie a5 1114 & = & 118
Elip B0 Qusies Selon & T8 & 538 & 42 T

7.6.3 Mon-exhaust traffic emissions

ADMS-Roads cakculates poillutant emission rales from wehicies based on exhaust
emissions only; a0ditional road raMc sounces were included to represent PM,, emissions
#om non-exhaust emissions. Road traMc processes oiher than fuel combustion Include tyre
wear, brake wear, cluich wear, road SUrface Wear, comosion of chassls, body and omer
wefikcie components, all contibuling collectively io road dust. Non-exhaust emissions for
each road sagment were cakulated wsing PM., emission factors In g k' from the Nasonal
Atmaspheric Emissions Inventory {MAET) and the number of vehiges per day.

764 Projected traffic emissions

For comparison with the 2010 air qually objective, It 16 necessary 1D 35sess PMy
concentrations using tramc fiows projected forwand to 2010, TraMc emissions for 2010
were calculaied by projecting the avalable historical road frafic data foraard o 2010
Traffc fiow raies on each road were Increased by 1.53% each year, based on pubilshed
estimated traMc growth factors®. Projected emission factors for vehides In 2010 are
contained In the DMRE emissions database which is used by the ADMS Roads model fo
calculate mass pollutant emisslons per Klometne per sacond.

7.63 (Other local sources

Sources from the emisslons Inveniory, described in Secion 0 above, were Included In the
model %0 represent te local non-oad background sources of NO: and PM,.. The local
ha:igwndmmemﬁladaavdunem. Emissions In @ volume soUrce ans
expressed In g/mis. The area of the volume source was chosan to match e size of the
emisslon Inventorny grid squares. The depth of the volume Source was chosen 1o be 10 m
as It was considered that the vast majorty of pollutants emitied from the other soures
{commenial and domesic, Indusirial processes, et would be emitted within 10 m from the
ground. Emissions from four 1km ¥ 1km grid squares coverng Haggs and Banknock were
Inciuded In the study.

" DETR [1957) Malonal Posd Trafe Foredcrsis | Sreal Eritain) 1907
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766 Chemistry scheme and background concentrations

ADMS-Roads has an optional chemisiry scheme which can modal the photochemical
reactions that ocour between oxdes of nirogen (MO, ), o2one and hydmcarbons keading i
me formation of NO.. The chemistry scheme wiin ADMS-Roads also models the
conversion of sulphur dlomde (S0;) to swiphate particies, which Influence P
concentrations.

It Is Important to Include chemical reactions when modelling road trafMc emissions as MO,
emissions generally account for only around 10-20% of total NO. emisslons from mator
'Hmﬁ.mmmmnﬂmmmmmmmm
Chemical Reaction Scheme In ADMS-Roads simpiifies s to eight reactions known as the
Generic Reaction Sat ADMS roads uses 3 defautt 10% of fotal NOy to NO; relationship
#om motor vehicies, however e primary fraction of NO; emitted by road frafc Is now
known 0 be greater than this and was estimated at approwdmately 15% for urban roads
outsige of London. Recently publshed estimations of pimary MO, emission rates fom
motor vehicies In the LK projected over the nesxt twenty years am avallable from the UK Alr
Guality Archive website®. Primary NO; emissions from motor vehickes in the Faikik Cound
area are preficted 10 range from 17% to 25% from 2008 0 2015. The modeling shudy
predicted both total N, and NO; concantrabions.

The chemistry module of ADMS-Roads requiies hourly averaged  background
concentrations of MO, MO, 0w P and 505 The background concentrations usad In the

stutty were takan from the rural background automatic monkoring site at Waukmilgien
Resenvoir near Glasgow. As well 36 providing the Information reguired by the chemistry
module of ADMS-Roads, the Waulkmiligien measurements also represent the regional
nackground coniribubion (Fom sources outside the study area) to atmospheric pollutant
concenirations I Haggs. The annual mean background concentrations measured N
WaukmiBlgien In 2009 are presented i Tabie 10.

Tabla 10: Waulkmilighsn 2008-05 anmual mean background pollutant concantrations
RO ity WOy [ppim®] Omos (pge’] Pl (pgie’) ey aen™)

Fadi'
2008 .7 121 581 123 2
2000 183 11.14 Gis 123 aE

F rada i roaliny oo skt phe
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771 Model Verfication

To verfy the performance of the modelling assessment, predicions of pollutant
concentrations were compared against measured polutant concentrations. The mode
verfication methodology followed the fechnical guidance TG (09). The vestfication will be

discussad In the following sactions.

As described above, to account for the diference In trafc fiows over 2008 and 2009 due io
Tie cument construction work on the AED, two baselne models using the AED automatic
¥raffic count data captured during 2008 and 2009 have been run separataly.

This alows modeling results from each year to be compared with the measured NO.
concentrations for each year and provides an Indcation of he effect of the cument iramc
restrictions and atersd Sows on alr qually during 2009. The 2006 traMc dataset year Is
however considerad the mos? appropriate to factor forwand for future year projections as It
shouid be representative of the rafMc flows Tollowing completion of the ASD construction
work.

7.7.1.1 NO; verification

Modelied predictions of annual Mean NO2 concentralions were companed with local
monfonng data % examine the comelation between the modelied and measured annud
mean concentrations of NOZ. The results of the comparison wsing the 2009 traMc count
data are presenied In Table 11 and Chart 3; and for the 2005 tramc data In

Table 12 and Charnt 4.

Table 11: 2008 Comparison of modslled and monitored NO; concantrations

Maniior  Sie Sihs Besdground  Monored ol %
T iyps  desoripion W ioial MO iolal WOy diffenens
[pn®) (i) [gpin®|
Hids ad il . - ¥
ke ol R Lt 121 247 1 crd
Ky Rd POT DT R 1Ll 121 25 HE -23%
KT cresassnt POT OT R Lt 121 43 43 -33%
Caimgiew 1d POT oT e 1Lt 121 % b B -7
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Chart 3: 2008 MO, varification — monltorad ve modalled concantrations
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Chart 4: 2003 MO, varification — monltorad ve modelled concantrations
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The companison Indicates that the model |5 under prediciing MO, concentraions at all
moniionng locations using both the 2008 and 2009 trafMc dalasets. The comparison also

Indicates thal the 2009 model k&, on average, underssiimating MO, concentrations by a
greater amaunt than the 3008 model.

Tmmpmmam;mm”mbeumammwurmnﬂm
resatng to the mode! Input data, for exampie:

« astimated background concantrations may be Incomect;

«  metsomingical data may not accurately represent local conditions;

= uncestainbies may exst In soume acivity dats, such 3s faMc Nlows and emission
Tactors;

= Inhesent uncertainges of ImRabions In model Input parameders, such as surface
roughness length, or minkmum Monin-Cioukhov length; and

= uncertainties associated with the monitoring datz

it can be observed from Table 11 that the model results using the 2008 dataset at the two
Urban Background difusion tube loCations are under-estmating MO, concenirabions. by
much less than at the roadside difusion tube locations. The model is therefore performing
reasonably well 3t the urban background tube locations but not at the madside fube
iocations. This Indicales that the volume source emissions (which represent me local
background corbribution) and the reglonal background MO, are faily representative of
achsl NO; concentratons In the study area. It aiso indicates that the road source
emisslons of MO, are being underestimated.

Athough It Is considered that the model Input data used for the shudy s the best avallable
data with which to conduct the study, assumptions have been made when compiing e
raMc fow data A review of the moded Input data was thenefore undertzken.

Following review, the modsd Input daia was considered (o be the best cumently avalabia
data with which bo repressent the local emdronment and Mo emisslons.

To account for the model under-prediction of NC; concentrations, It Is necessary to apply
model adjustment fo the road sounce confribubion of MO, concenirations Le. exciuding
Bbackground which Incluges the Waulkmilgien rurl background and the local background
volume source contributions. Adjustment has been appied to the NO, concenfrations
modelied using e 2008 trafMc dataset only.

The model adustment folows the method suggested In TG(OZ). Annual mean MO:
mmmmammmmmmmm
using the MO, to MOy calculator provided on fhe LAGM fools site'® Moosled MO,

3 DEFRA [2010) FOC 1o MO cabeulabor, Seaibie ol Moo | dalra gow U b weloclimasioringbcabeulalor ohp ;
BoDesie July 2000
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concentrations have been compansd with the respective measurad NOy concenirations at
monionng locations and a Inear regression analysis conducted fo desive the comecgion
facior. A comparson of the measured and modelisd WOy concenfations 5 presenied In
Tazle 13 and Te scafter piot presanted In Ermor] Refersnce source nod found. below.

Chart 5; Raflo of monltorsd ws. Modalled road contribufion N0y

Al i il il HOCS,,
§=1.120
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= a *
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& =
‘,E 10
-] ] T T T T T
E -] 15 = o 40 5 ]
Wcdelied Ao B, Conlibubon

#& Ny comeciion facior of 1.1324 was derfved and has besn applied o all modelied road
oniriougon MOy concemirations.

The next step of the adjustment process was to apply the NO, comection factor to the
modelied road contribution MO, concentrations at each monitorng location, and then
convert the predicted MO, concentrations to anmual mean NO: concentrations for
comparison Wil the measured values. The results are presented n Tabie 14. The
percertage dfierences between the adjusted modelled MO, concentrations and the
measured concentrations at the monitoring locations are within 25% at al locations, win
?e excepiion of Auchinioch Drive, Indicating reasonabie confidence In the model ouiput.

A comparison of Me adjusted modaliad and measurad NO, concenttions |s presented on
Chart 6. On average the moniored concantrations ane now 2 6% higher than the measured
ones; whenaas, pror io adustment, the monkored concentrations were 33.4% higher than
e measured ones. This oweral Increase |n miodelled consenirations has causad the mooe!
resulis at Auchinioch Drive and Gamgrew Foad fo Increase significantly, as at thesa
iocations the model was underestimating MO, concentrations by only a small amount due
tese locations baing away from the main roads being modalied. When considenng the
adjusted results across the modelied domaln, the predicted results 3t locations away from
Tie roatside should be considered In condext with this over-estimation caused by Tie moos

verificabion/adjustment process.

BMT Cordah Limited 28 harch 2011
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Chart &; Monfored v modellsd MO, after modal sdjustment

Tolal MO, afier adjustmend
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Finally, the afjustment factor was applied o the modelled NOy, concentrations at all of the
specified recapiors In e sbudy and across the modelied grid and then converied o MOy
concenirations. The adjusbad resuls are presantad In Section 7.7.2.

7.712 PM,, verffication

Mo local monitorng dota were avallabie to allow a verfication of predicted PM,
concentrations. TG {09) paragraph A3.244 recommends that In the absence of any PM,,
data for vertfication, It may be appropriate to apply the road NOx adusiment to the
modelied road PMs. I this identfies ewceedances of the objeciive fen it would be
appropriate i monior PA, 10 confim me findings. The road MO, adjustment factor of
1.1324 was therefore appiled to the predicted mad PM,, using a similar method to that
described for the MO, adusiment above.

EMT Caordah Limibed 2 Manzh 2011
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Table 13 Comparison of medellsd and monltored MO, concanirations 2008

Monlcred  Monkomed  Wiaulonlighen
Tolsl MOy  Tolal MOy F ]
adereimd MOy Baskrwourd KO

[regisral | rengonial
badckerosiined | Bk

Hagge miamatc a7 8 124 T 142 23 80 3 8 204 854
Kyt Rl POIT E 76 44 121 T 14.1 722 2200 54 74 T0 68 &8 48
ity Coescent PO 20 CEE 121 K 142 723 26.00 TE 82 TOT &8.41
Carngrew fd POT =0 &0 57 121 K 142 725 1200 2297 &7 74 2524
Auchiniosh Drive FOT .0 &7 58 124 HY 142 T 1.90 rR GE &2 ¥1.18

Tabls 14: Cakculation of sdusted modelled total MO, from adjested modsdled fotal MO, 2008

Featicy of irraibenad il Facler LS T Batjumled| rraschelbed el Beial FICH

o] vt omn Toir maSalbed] el rravcialad road okl MOy { b (o sraguirkead

conniiributhan FOx MDsh Tirkad orsEs)
Higygh sl monilon (k-] 1134 Lk w1 36 43 447 -1 5%
Kyt Fdl FOT 11 1.1324 548 w1 gr.1 a5 ERE
Hisit Crsiesed PDT 18 11324 LR A1 3711 220 -1 3%
Charngniss Rad POT 11 11324 228 211 27 48 250 1P
Adsshinkosh drkes POT [eE-] 11324 353 oE O o ey 240 F.ip

ST Cordan LUimied 30 Warch 2011

77 AQMA Revocation Proposal



Falkirk Council

Haggs/Banknock Further Falkirk Councl
AsEEsEmEnt of Alr Quallty

772 Bassline scenario modelling results

Contour piots showing predicted ground level annual mean NO, concenirations are
presented on Figure 5. The predicted 93.79% percentile of 1-hour mean concentrations Is
presented on Figure £. Contour plots showing the predicted ground level annual mean P,
concentrations In 2010 are presented on Figure 7 and the 36" percentie of 24-hr means
presented In Figure 5.

The annual mean PM,; concentrations In 2010 and the NO; annual concentrations In 2006
at the comect height of the specified receptors are presenied In Tabke 15, When the
predicted polliant cONCENralons at elevated receptors are compared with Me predicied
ground level concenbratons at the comesponding locations on the conour plods; | can be
observed that the ground level concenfrations are higher than the concentrations at the
elevated height of the recepiors. This demonstrates the reduction In predicied poliutant
concentrations with hesght fom the road

Tabls 15: Bassllne scenarie-Predicted poliutant concantrations af apecifisd receptors

Haggs autematc monlo 1.5m 433 7.0
ASD Moty Bound Chaliy, Banknick mn 81.8 Thi
Fal Ty P, Bl m 433 7.2
Cramgrere Rioad, Hagos m 3548 58
FoiT Cresidinl, Haggs m 430 7.1
P eapior m 435 7.0
Risdpier 2 m 47 .4 7.8
Raapior 3 m 424 HHA
Riszepior 4 m A 57
Hialh Caning im 324 155
Bk Calk Hoime m 433 148
Eazhal m 25 145

773 Discussion of results and validation of NO; AGMA boundary

NGy

The madslled predicions of annual mean MO, concenirations n 2008 have been used o
walldate the existing MO; ACKA boundarny. Modiel verfication has dentffied that the mods
nas under-=simabzed WOy concenirations al madsite locafons Dut 'was mane accuraie at

locations away from M2 man roads. The modeled MO, results have subsaguenty been
adjusted upwards 50 that, on average across the monfioring locations, they are In close

EMT Condah Limited H Klanch 2011
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agreement with M 2008 monkoring resuls. This has howaver Increasad the predicted NO.
mmﬂ'ﬁmmmm e main FDEIE,'H'EFI'E‘!I[HEH concanirations should
merefore be considarad In this conteat.

Analysis of Me contour plot In Figure 5 Indicates that the MO, anmual mean objectve of S0
pg'm’ Is predictad to be exceeded at ground level locations up i approximately 75m fom
me ME0 roadside and up fo 30m from the Kiisyth Foad close to the roundabout. As several
residential propertiss are presem ciose to the moads modeled, this represents many
IoCations of relevant NUMan exposure which ane cose b e rads assessad.

mmmmm;ammmxﬂmmmmmmm“
predicted is within the existing boundary of the ACQMA at many locabions. The deciskon i
declare e AQMA for MO; and the cument boundary are thersfore consldered to remain
walld.

Py

Examination of the contour plot In Figure 7 showing the predicted spatlal variation of annua
mean PM,; concentrations in 2010 Indicates that the Scottish objective of 13 pg'm® may be
excesded at residential properties on Kisyth Road near e roundabout.

Ground level PM,, concentrations over te annual mean objective are predicted at locations
up to 20m Som the Kiisyth Road which Includes residental properties and thelr gardens.
The predicted P, concentralions have not however bean verfied against lncal monhorng
data, and In accordance wim the TG{DS) model verfcation quidance, have been agjusted
upwands using the comection facior destved for mad MO, The predicted Phy
concentrations may not Merefore be representative of what s actually happening at this
iocation. Based on the predicied PM, concentrations In excess of the 2010 annual mean
objective at some locations of relevant human exposure, monitorng of PM.,; concentrations
Is recommended o estshilsh I PM,, should be considered In any fubure air quallty
asEesEmEnt work at this location.

For both the MO, and Ph,, predicted annual mean concendrations It s apparent that the
most Ikely area where concentrations In excess of the air quailty objectives will ocour s
close to the Kilsyth Road on the south side of the ABD. This 5 Ikely to be atidbutaiie to the

congestion which 0ccurs as trafc approaches the roundabout during busy perlods.

EMT Cordah Limited 32 Ktanz=n 2011

79 Haggs AQMA Revocation Proposal



Falkirk Council

HaggsBanknock Further Falkirk Councl

AssEEEMENT H.ﬁlmiﬁ

8 FUTURE SCENARIOS

Future road frafic scenarios have besn modeled to ivestigate the effect of expected
Increases In e flows and reductions In vwehicle emisslons In fuiure yEarE. The yEaE
which have been assessed ame 2012 which s when the ASD Siepos 10 Haggs road project
s expected to be completed and 2015 which represents 5 years Into the future.

TrafMc volumes are predicted o grow by 1.45% per year™ from 2011 - 2015, Emission
factors for MO; and PMy, from vehides are ewpected to reduce armualy due o
technological advances In vehicie and engine design combined with oider, more poiluting
wehicies being removed from the UK vehicle fiest, these changes fo the vehicle fleet are
accountied for In e vehicle emisslon factors for each year In the ADMS Roads model.

Modaling predicied fraMc growth and the expected reduction on vehicle pollutant emissions
mepresents a “do-nothing” scenarlo wih respect io managing road traMc fows and
emissions In Haggs. Mo iraMc management measures that can be assessed using
dispersion modeling have been considensd.

The pregicied annual mean MO, and PMy, concentralions aooss the study area ans
presenied In Table 13 and Table 14 respecively. & reduchon in overall MO, and Phy
concemrations B predicied at most receplors, which refiecis the expedied reducion in
welicie emisslons despite Increased IEMc fiows.  The reductions are, however, gnall and
not sumcien o enable the NAQT objecthe for annual mean MO: concanbratons 1o be met
at all lpcations of relevant exposurs,

Tabis 16: NO: annusl mean prediciions 2008, 2012 and 2015 (pgim’)

80

Risapier Haighi 2008 212 6 Raduction
Higgs arbermaaiic rsnlon 1.5mi 433 4148 404 T4
Ky Fooad, Banknosi 2m 433 434 417 148
Chamgres Road Hagms 2m 358 348 a3 14
K Cresoant, Haggs 2m 430 425 415 z4
P izl 1 im 435 408 400 x5
Fiszepior 2 1m 474 458 444 E
P ezapsior 3 im 424 408 JaA 8
Recapior 4 im 338 337 337 i
Health Cening im az4 321 320 51
Bk bew Caife Hoimd im 4313 288 87 14
Eushawnl im M5 21 ITa a5
" DETR {19497 Matkonal Foad Traile o (Sl Brisin) 1957
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Table 17: PM,, annual maan predictions 2010, 2012 and 2015 {pgim?)

Fieszeptor Hetghi i 2012 21 Rttt
Hazga awncmatic monl 1 Em 7.0 8 8 T FE)
Hiy T Rooaid, B nhrock =m 172 17.1 17.1 o1
CiaaMegrerwe Foooad, Hangoo =m 158 155 155 o1
KaaiT Cressomnt, Huggs =m 7.1 7.0 T o3
Recepior 1 m 7.0 A8 87 e
Receptor 2 m 178 7.4 172 [
Recepior 3 m HE 8.8 85 K
Rsceysior im 157 57 57 o
Hialth Canima 1m 156 5.4 154 o1
Eanbsbew Care Home im 148 148 W7 o1
St im 146 145 145 o
SOURCE APPORTIOMNMENT

A source apportionment stugy has beaen undestaken to Investigate the fracion of todal MO
atirbutable to different sources at the Haggs AGMA. This was conducted using the
“Groupe” feature of ADMS-Roas; saparaie groups are created 1o Incluge diferent sources,
e moted then predicts poliutant concentrations as 3 resut of emissions from each group.
The groups which were Incluged In the model were:

L Al sourcas

«  Viplume sources only {local non road framc emissians)
+  Roads only (o queuing iramc)

+  Roats only (wih queues)

This allowed calculation of e fracion of the ol predicied NO; annal mean atiibuEble
o the foliowing SoUNCEs:

«  Regional background

«  Wolume sources (Le. local non-road trafic sources)

«  Foad sources only [with queuing fraMc excluded); and
«  Queulng FaMc only

To demansirabe the contribution of each source bo anmual mean KO, concentrations 3 he
recepions spegiied In the sudy, NO: concentalions aitrbuiabie to each source are
preseniad In the bar chart below.

EMT Cordah Limitad 34 March 2011
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The chart Indicates hat a3 large contnbution to the total MO, concentrations at the
specified recaptar incations are atmbutatie b noad trafic emissons.

The affect of quauing or congested ramc s greatest at the receptor locations dosest to e
roundabout and |5 negligiole at locations away from the modeled Queuss. The SoUCS
apportionment study demonstrales Mat reduction of road fraMe emissions by up to
approvmately 20% s required to enable compliance with the NO, air quallty objectves at
receptor lncations at Haggs.

NO, Source apportionment
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10 COMCLUSIONS

Follaing e declaration of an AGMA Tor MO; at Haggs In March 2010 3 Furher
Azzepsment of air quality has been conducied. Both MO and Py conceniralions have
Deen assersad

Analysis of the avalable auipmatic monforing data has shown that annual mean
concentrations measured at Haggs were In excess of the NAQS MO, objectives In 2006
and decreased I 2009 fo less than the objectve. Annual mean MO, concenirations
measured using difusion tubes have however remained faiMy corstant at most of the fube
iocations owver the last Miree years with only small fluchuations observed. Annual mean
concentrations In excess of he MAQS odjective were measured at e Kem Crescent
roadside location. PM,, concentrations are not cumently measured at Haggs.

EMT Cordah Limited 33 March 2011
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To examine the spatlal extent of any exceedance of MAQS objectives a dispersion
madeling shudy of incal emissions sources has been underaken. The dispersion modaling
study utllised emisslons data complied n an inventory of local emisSons sources. Analysls
of the emisslons Inventory has identifed that e majorty of MO, and PM,, emisslons at
Haggs are attributabie to road raMc emissions.

Due to curment road works on the ABD at this locafion, which have led to aitersd trafic flows
both on the AS0 and on the A303 Klisyth Road, a baseline model was run for both 2008 and
2009 tramc Nows. This amed to allow modelling results from each year o be compared
with the measured NO; concentrations for each year and provide an Indlcation of Me efiect
of the curent trafic restrictions and akered fiows on alr qualty during 2009, The 2006 trafc
fow data were considersd most appropriate to factor fonkand for fulure year projecions as

mey shoukd be representative of the trafc Nows that wil ocour Tollowing compleson of the
ABD construchion work.

The resulis of the dispersion modelling shudy have Indicated that the NO; annual mean
objective of 40 pg/m 5 predicied i0 be excestied at ground fevel locations up o
approximately 75m from the MED roagdsige and up io 30m fom the ilsyih Road ciose to
Te roundabout. As several reskdential properties ane present ciose 0 the mads modsiled,
Mis represants many locations of relevant human exposure. The dispersion modeling has
merefore confirmed Mat the declaration of the existing NO, AQMA is valld and mat he
boundary that has been set shoukl be maintained

The predicted annual mean PM,; concentrations in 2010 indicate that the Scofiish objective
of 1B pgm® may be exceated al residential properies on Kilsyth Road near the
mandabout. The predicted concentrations Nave not Nowever bean varfad with menitoring
data, and have been adjusted upwands using the comection factor dertved for road NO,
which may not be represantative of what Is actually happening at this location. Based on
Tils, monkoring of PMy, concentrations |s recommended to establish I PM., should be
considered In any future air quallty assessment work at this location.

Mocaling of RUre SCEnancs AcCOUNENg for TaMc VOIIME growih and reductions in venide
emisskons has Indicled that a reduction In overall NO; and PM., concentralions ks predicted
at mast receptors, the reductions are, however, Insufficient o enable the NAGS objective
for arnual mean NO; concenirations to be met A reduction In road traMc emissions via
other achion plan measures is thensfore required to enable future compliance Wi the MO
ar quailty cjective at this location.

BEMT Condah Limited K Fanch 2011
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APPENDIX A

Diurnal profiles used for the dispersion modelling
Diumnal proflle for Kilayth Road
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Diurnal proflle for Glasgow Road
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