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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 20023 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 (NOz2) (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 Obijective for Applicable for this Proposal

Pollutant Concentration | Measured as
Human Receptors

Nitrogen Dioxide (NOz2) 40ug/m? 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 NO2 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/hry).

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 1679271

Monitor Labs ML 9041 (NOx) (Operating from 09/11/2007 - 23/10/2018)
API Teledyne T200 (NOx) (23/10/2018 - Present)
R&P 1400 TEOM (PM10) (09/11/2007 - 04/06/2020 )

Palas FIDAS 200 (PM1o) (04/06/2020 - Present)
Monitor Labs ML 9041: Chemiluminescence
API| 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.
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Table 3: Haggs AQMA Non-Automatic Air Quality Monitoring Diffusion Tube Locations

Distance Tube
Site X OS Y OS Pollutants to Distance to collocated
D Site Name Site Type Grid Grid Monitored In AQMA? Relevant | kerb of nearest with a
Ref Ref Exposure road (m) @ Continuous
(m) (M Analyser?
NAtg | KilsythRd, Roadside | 278779 | 679301 NOz % <2 22 N
Banknock
Garngrew Rd, Urban N (On AQMA
NA20 Haggs Background 278957 | 679172 NO2 boundary) <5 15 N
NA36 Ke”ﬁ;rgegge”t’ Roadside | 278985 | 679273 |  NO2 Y <5 2.1 N
Auchincloch Dr, .
NA85 Banknock Roadside | 278752 | 679049 NO2 Y <2 0.8 N
NA87 M80 ﬁgpg)gssouth, Roadside | 279017 | 679305 NO2 Y <2 1.6 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 (NO2 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 Falkirk 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 NO2 (annual mean) monitoring data (as extracted from Falkirk Council’s 2020
APR'°) are displayed in Table 4.

9 AQMA Revocation Proposal


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

Falkirk Council

Table 4: Measured Automatic NO2 Annual Mean Results 2015 — 2019

Site Site Tvoe Valid Data Capture for | Valid Data Capture NO2 Annual Mean Concentration (ug/m?)
ID YP€ | Monitoring Period (%) (1 2019 (%) 2
2015 2016 2017 2018 2019
A4 Falkirk Haggs 94 30 33 28 28 27

Notes: Exceedances of the NO2 annual mean objective of 40ug/m3 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!)ture ValidData |\, Annual Mean Concentration (ng/m3)®)
D Site Type for Monitoring Capture

Period (%) (1) 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? 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
quarry 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 PM1o0) 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

\\ "%l\ oL |
Tt rﬁrm e °"§,°,';,°fﬁ

2 Longcroft
Ho'dlngs

: — __—,'-‘;—-n'-\
35 Auehlneloch Drive (NOz) FBU A
o Fs ~_W,,m.4’

% . u;wa& omu: umy Environrnental Heslth N Haggs AQMA [NO2) with Diffusion Tube Locations
wiin S €t Voo are o copy. ot et — =

OF ittty OF ke cts 1O TSN parbes ¥ ANy TOML g "
Falleirk Comeeil

b — e ey g

16 Haggs AQMA Revocation Proposal



Falkirk Council

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

Frepared by

BMT Cordah Limited

In Parinership with

Falkirk Ciounci

July 2008

GEMT Cordah

Falkirk Council
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A part of BMT in Energy and Environment

750
é 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 Assassment of MO2
concanirations In Banknock

Falkirk Coundl

Rapaort Title Detaked Assessment of M2 concenmations In Banknock
Cllent Falkirk Councll
BMT Cordah Report No: E_FAL 026/ Repori 5
Status and Viarsion: Oiraft 2
Dats of Ralesas: 15 Jury 20035
Tarms: The comterts of Tis report are comidental. Mo part
thereot 5 1o be cited wilout the express permission of
EMT Cordah Lbd or Falkiik Council.
Mams Signature Position Diate
Authior Christine Tayior Consulant 30OT/0E

o Tegagmr™
i

Reaviewed by | Stuart McGowan

Frincipal Consuiant INoTa

Approved by | Stuart McGowan

Frincipal Con=uftant | 200708

BMT Cordah Limitad,
Pentlands =dence Park,
Peniculk, Midiathlzn,
LK, EH26 OPZ

Tek: #4440}131 445 6120

Fac +44[0)131 445 6110

Emall: enquiriesghbmizorda.com
Websie: whww._bmicordah, com

EMT Cordah Limited

22
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Detalied Assessment of NOZ Falkirik Cound
concanrabions In Sanknock

EMT Cordah Limited 1 15 July 2006
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Detdlled Assassment of MO2 Falkirk Cound|
concEniralions In Banknock

Drocument heg
Werzlon | Dabe Sumimary of changas Aurthior
Dt 1 14 0E0S C Taylor
Dt 2 140708 | Induslon of cemmedis from Falkik Councl C Taylor
EMT Cordah Limitad ] 15 July 2008
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Defalled Assessment of NOZ Falklrk Coundl
concanirations In Banknock
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Detalied Azsessment of MO2
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Detalled Assessment of MOZ Falkirk Cound|
concenirations In Banknock

Figure &: Maximum predicied 59.79° percentlle of 1 hour mean NO; concenirations (paselne
SCENAND)

EMT Condah Limited W 15 July 2006
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Detalled Assessment of NICZ Falkirk Cound|
consanirations In Banknock

EXECUTIVE SUMMARY

Alr qualky monforing in Bankndck In both 2006 and 2007 Indicabed Bt anmesl avemsge
concenirations of pitrogen dicaide (MO were In excess of the annual mean objecive ot roadside
ipcafions. The moniboing wees, Poweyer, underaksn using & soresning method of messuring
poliant concenrations, thensfors o defsrmine the accuracy of the moniboding dak an auviDmatic
anatyser was ocabed in Banknodk In 2007 and dispersion modesling of mod affic emssions Fos
been underiaken o defemine polletand concenirations at ccations. of nelevant public expsceune.

The dispersion modeling shady predichsd polvtant concentabors &t both =xis@ng moniboing
ipcafions and at locafions of redevand publc syposares. The resuibs of the modeling shady Indicabed
that the annual mean MO; cbjecive would be exoeeded at on-sbe mad locafons and af one of the
ronfonng shes, however, o exreedeno=s of Fe objecddve were predicied af iscabors of relsvant
public sxpesune. Furthermore, no sxcesdences of the 1-hour mean objectve were predicied at anss
of nedmyant pubiic =eposure.

t & thersdors conshdend unmscEssary o declane an Alr Qs By Marssperment Area within Eanknock
at iz Gme although monitoring showld be continued untdl & fSull year of dats = avallsbie and the
measured annual mean conceniration re-evauabed with edsrence b the results presenbed o this

repor.

EMT Condah Limitad vl 15 July 206
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Detallied Assessment of MO2 Falkim Cound|
concaniralions In Banknock

1 INTRODUCTION

BMT Cordalfi Limbsd has been commissioned by Falkirk Coundl b oomdect ther Local A GuslEy
Eanagement [LACK)] Detaled Assessment of pimogen doxide: (WD) concentabons: in Banknock.
The Celled Ass=ssment forms part of the LAGM fremework which requires iocal authorfes b
revies and assess ar gualty wihin thelr area on a regular basis.

The asseccrment uses updsbesd eformation for mdusirisal, esport, oommenclal and  dormestic
aimospherc amissions, mombined with cumend moniloring daés do idenify § thers = pobenbal for
mpreedence of e ar qually objectives conbimsd withim e Alr Sualky Stakegy for Emgland,
Brootand, \Walkes and MNorthem irelard 2007 [H.-I.IDE:-".

The report folows guidance =8 oult im0 LSCR TGOO3) iechnical qul::um:z‘, LACM PEIE] pobcy
guidance” arsd subtaquent guidance amendments

11 LAGM revlaw and assassmant framework

The Emdronment Act 1995 and subseguent Feguls@ons require oosl authorbes o 3ssecs
oomplance of alr gualky In Feir area Wi the: standards amd objecives set oul In the A Sy
Sirafegy for England, Scofiand, ‘Wales and Morthem irefand 2007 [(HASE]. For iocal authorites
within Scoband further reguilations ars set ouf In T A Quailly (Sooiand] Regoiatons J000 and Air

Gualty fFoefand) Amendment Bepulations 2002

The LACK framewsons equires that local suforties camy out reguiar reviews of air qualiy. The fSrst
round of Fevisw and Assessment commenosd in 1938 and oomprissd & four siage approach 1o the:
& nesermeit of alr gualEy.

The Review ard Assesomenll prOCeSs w3t revised I 2003 amd now Domprises o phases. T st
phase of the Aeview and Assessment |5 an Updafing and Soesning Asssssmen (UE3AL The
UES A considers any changes that Fexve occumesd n polutant emissions and sources since S st
roursd of Revisw and Assesoment that may affect ar quallty. The second presse 1S either & Detaled
Assesomenlt oF & Frogress Report depsmding opon the oculoormss of the Updating amsd Zoesning
Agzessment

' The &ir Cialcy Stralegy for England, Sootand, Walks and Morthern Irekand, Wrking togeter for cean ar, Defra, Jubky
20T

“ Pl Iv ol T Ensyirniment & 105 Local @i qually maiageient el geitancs, LAOM To00E), Dela o al,
Jariiary 2004
* Par i oo Ty Eaireanireent fad TE00, Lowsal @i quialty rarmaegsient poboy guidanss, LAOM POJ0L] Defra efal, dariary

200
U Pail I of e Enironimert &t 1008 Loval an quality g imant tehi ol guidanes uedate, LAOK TOJ03) - wpcdate:
Jariiary 2008, Defra of &, Janiany 2008
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The LAGKM gulkdsmce requires that wher & risk of escesdence of an alr qualEy objectve &t a locafion
with reevant publc sxyposue B dentdfied en a Delaled Assessment s undertaken. A Detaled
Assesoment wil corskder any risk of syresdenoe of an objectve In grealer depth I order 1o
determine whether il necessary i deciare an Alr Qualty Mansperment Anes (AQMA)L

12 Alr qualtty atandards and objsciivas

The air guailty siandands and objectves which iocal authortiss are required b me=f ans outined In
the Ar CQualty Sirabegy for Emgland, Scofand, Walts amd Moffmern irsfand. The ar QualEy
objecthves for MOy which are appicabie In Scotisnd are presented In Tabee 1.

Tabia 1 Pollutant Objeotivec outlined |n fhes HAGSE

P s e 200 i ol b be eoeeded | f-hourmean | 99707 perosntle | FUH20006
3] o Chdn 18 Civeied Did yndl o 1 oo Fra
o E R

40 i arfal iresarn - B 05

13 Pravious Assssamsents

Beyeral azsessments Fave previously been ompisisd o reestigabs s gualEy within the Falkink
Courcl ares.  Previous assessments Fave primarily focussed on ar gualty amund e ndusris
compley In Grangemoa and In Falkk ioen cenire, cuminating in the dedarabon of an AQRA In
Grangemouth I Z00S.

An USEA was underiaken in .ElIlS-", which highlighbed four aress whene ar quallty was a conoem
and the possiblEy of excesding air qually objechves was denifed:

& MO, conDantratons In Falks bown centne;

& MO, conaniratons In Bankrock af e MBS0 siponoad Junchion;

¢ predcied background Fil, concenirations. In Grangemouth; and
¥ Pl emissions fom Cowdenhl] Suamy in Banknock,

The requirement o assess MOy concenfrations in Bankmock Surther was deni®ed due o high
measured MO, conceniraions in the area.

* LACHE Undafing and Soresning Assessment, BWT Cordah Lid reperd rel. E FAL (025, March 2008

BMT Cordah Limited 2 15 July 2008
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A Dellied Azssessment of esch ansa has therefore been underaken. Each assessment has besn
nderaken sepaaiely as i was considensd that thers was no direct [ink betessn any of the ansxs,
Foweyer the assessment of Fidy emissions fom Cosdenhll Cuamy idenified thal heavy poods
wehickes eniering and leaving e guamy had a gresisr infeence on @mbient ar gualty than
emissions from the guarmy Rzl Emissions from wehickes passing through Easnknock heading o or
from Bz guarmy hae also, thensfiors, Deen Included In Sis shudy.

2 LOCAL ENVIRONMENT

The factors inmfiuencing local ar qualily in and amund Bankmock iRchede local Emaim amd cimate
condBons; local land use; emission sources. in the area; and polutant concsntabons in neghbouring
A,

21 Description of local arsa

Bankmock 5 lomabed n cenfral Scobamsd In e owest of S Fakirk Councll area close o the
administratve bowumdary with Borth Lanamshire Councll. A map of Bankrock amd the Falkik Coancl
ares Is presenbed In Figure 1.

Bankrck has & population of approdmately 2,500 and e sdoning vlape of Hapgs fas a
populsticn of approairately 400, The teo viiapes are sluaked on eier side of the WS and ane
predominanty reskdenSal in nature with 3 %=w amenides and commerdlal operafions located In
Bankmcck. To the south of the assessment anss s Cumbsmaukd amd o the: norF-2ast = Denry, both
of which ane relafvely large urban aress with a miscture of residenial, commerdal amnd Industnial land
LGS,

22  Emissien souncas

The principal sowes of airmcsphernic smissions in the Eanknock area are moad raffic emissions fom

the WED passing norfrsouth bebween Haggs and Bankmock, and Bhe ASDE which passes sas-west
through e Do setbermenis.

Crther minor local emisshons sourres Incede boads on the Soedh and Cipde Canal and mall = on

the main Edinburgh b Geaspow rall ink which both pass easiaes o the south of BEanknock. Thene
will be rmissions of MOy due o combushion from moborised boals using the canal and diess s
SR e rall ne.

There Is also 3 smal arport located o the nord of Cumbemaukd within 1.5km of Banknock. Thens

are several compankes opeabng smal planes and heloopiers from the almport, wiilch 1 open dally
for kezzons and private aimoaft amd charberesd flights. There will b= emissions of B3, fom
oombusion gas=s emiied from the airoa®, afthough E Is onBlesly thed ey will significantsy ismpssct on
MOy conoenirations I Banknock, therefonrs, mo alrorait emissions wers diecty imchodesd inthe model

EMT Cordah Limitad 3 13 Juty 2008
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Thee ans several permiiBed indusrial processes opeabing n e assessmend area, however, the
processes iocaied in the vidnky of Banknock are Hmber; quanying and pebloieEum processes. I is

oonsidened unlkely that thene will be significant direct emissions of NGy from these sourres.

There are seveal smal industdal and commencial pooesses operadng in Ward Fark Indusirisl
Esiafe localed within the assessment area I the morth of Cumbeemauid. Some of these faclities wil

gEnerate amissions of MO, maiely fom combuston assockated with heatng systems.

23 Local climate condiions

Meteomiogical condions, such as wind direction, wind seeed, Eempeaiure and predpiaion Eeels
Fave an mflusnce on the dispersion of aimcspherc emissions and henos iooal ar gqualty.

'Wnd speed and direcion have 3 significant affect upon afmcspheric pollufon dispersion defermining
the dsiance and direcdon In which polisants e ransportsd fom the souoe. Predpiafion and
Emperabure also Fave an a®ect upon e oncenirabon of atmospieric polvtants. Curing periods of
precipiafion polluiant concenirations ae hypically reduced &5 the polutants are washed ouf of the
amosphere. InCeases. F iemperaiure: can act a5 3 catalyst o chemical reaciions bedween polutanis
and also oesle ooallsed Termal ar oorents that gemerally resul in an imcreased dispersion of
polfars,

As |5 the case for B majorty of the UK, @ere 1= a dominance of souf-westerty winds aorcas the
area, aifowgh there are a3 significant proportion of =asierly winds indicating e Infuence of the
weader sysiems over the Nordh Sea and the chanresdling =Sect of T Firth of Forf. The mean
Emperaiore I e Bankncck area B approaTaiely 250, which 5 averages for the UK. The anss s
ot rnisdbarn rainfall amd howrs: of s=arshine companed o the nestof the U

The loww beyels of ralrfal in the area ans ety 10 result Ina ower pollutand wash ouf b, Combined
with average bemperabures and iow sunshine hours the hpical meteomniogioal comdtions for the anrsa
are sty o lead f0 @ lower kevel of afmcsphenic urkalenos from conreeciion.

4 Local farmain Influsnces

n general, complex Bmaln ads o morease the amospheric rbulence and s inoease
dizpeerzion. The Erain sumounding the sssessment ares oomprises the Camon Glen and upper
~orth wvalley io T nor-East and the Elisyth HIls 0 he noth-west To the south the Bnd B
comparatvely Sai with 3 miviure of agricuiural and wooded land wse. To the south-west of Eanknock
I= B arge urban arss of Cumbemauid. To the nord and =ast S upland arsas comprise both open
moorand and foresf The compiex fermain mix pererally resulls in a grester sufaoe fricion and Shes
thzre Is & greaier imfiuence of mechanical rbulence 6 B noffermn part of the assessment area
than the Natier Endscapes b the s,

EMT Cordah Limites 4 15 Juty 2008
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3.1

LOCAL MONITORING DATA

~alkirk Coarcd cumeniy cperaies an exisnshve rework of shrby-siy pessshee diSusion ube (FDOT) shes
and seven auiormaiic moniboing sbes measaring concentrafons of NGO, throughout the Falkik
Councl area. A llsl of monBoring Stes wkhin the Banknock area & preseniesd n Table 2 and the
rontoning she bcxtons are deniflied in Figune Z.

Tabla 2 Alr Gualtty monboring leoations

Eits Eaoniforing looaticn EonEoring Pollutant & s Decoriphion

B reethicsd

- AED Py Bound Cheay, POT 1, S-tnsianiare, Rosacais

Bl hTva Bafmenig WOu

o Flsyth Foal, Banikmedcs POT iy Psataais

20 Oarrgrew Rowed Hagos POT iy Lirtsan bebigredined

38 Fosit Credsnt, Hagom POT Py Pl

ik K Cresent, Haggs Cirrail Lirri resiei g Hin & FiCa Pl
Anahge

MO diffusien tubs montbering

The latoraiory analysis of the passhve dusion ubes u=ed by Falkirk Coumcd 1S undertaken By
Harwel Bcientfic Serdces.  Harwel Scentfic Senvices B a URAS acoredited abomatory with
documenied QAT procedures Tor difusion be analysis. The lsbomtory prepares @ diffusion
fwbes using the S0% TEA [Hethancimine] n ao=tore method.

~olloineg e advice In the LAGM fechnical gukdsnce, the measured MO, oncentabons Fayve had a
bbby s adjustment” facior appled fo ther. The bias adjusiment Sscior |s calculabed by
oomparing resuts from oo-ocated NO; dFusion bubes. and an aviomaic NCy monEoring stebon.

~akirk Councl cpermies three co-ocabion shudies wiin the Councl area. Thes: are at Munkcipal
Choymbers, Granpemouf Hope Birest, Falkirk; and Fark 3rest, Falkire.  Three difusion fubss ame
oo-orated Wil the Municipal Chambers aulomabc anakyssr amd fwo dfsion ubes are oo-locabed
with = Hope 3ine=f and Park Sireet auliomaiic analysers. Thes:s local s »dusimend fachors ane
repu‘t:dmﬂ‘:h*.ﬂh!rmmw:hm' and are preseried In Table 4. This webshs also neporis
bias sdusirent faciors for 3 number of other co-ocalion shudies aooss the UK Fal also use Harsel
Scentfic Sendces b analyse the diffusion ubes.

" Urdwersby of the VWi of England (3007 Miroges dodde diskon fobe B e ren
il vl e L'y T i s e il
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Tabias & Loos] bisc adjucimant faotors Tor Falirg Councdl arsa

hs typs Lemgeh of chudy Tubs pareaglelon Blac. adjuctmsnt tsodor
imaathes] ([ BieleE]]
Fioacthale i3 el 074
Rk il 11 vl 05
Lirtuain Exesbgrodini iz Pisr a73
Ol st facior for 13 Hareel Soendfic Sendioss - osathon miudiss N ]

The oweral sdusimend Tachor of 0.7E Fows been appliesd o the Z3005 monforing dads in preference o
fhe ocal bias sdusiment faciors. The ool Has sdusiment faciors have mod been appled =5 e
precizsion of the 0.73 facior was poor and the difference bebweesn T 0075 amd 0.548 faciors was oo
great o make & reasonable |udgment on @ most stcuabs Tacor i apply. The DT Tachor Fees
been appled as | was deemed o be more acourale due fo B number of sSedies | s based on.
Use of this Tacior also ghies & “worst case’ predicion of MOy comncerirabons

The resulls of B NO; dfusion tube monfionng from 2004 io 2006 ae pressnied n Table 4. The
measumed Z00E arrual mean concentaiions are reporbed along Wi the b adjushesd anrusl mean
concenfrations for 200< and 2005.

Tabis 4 NCy paccivs diffucion fubs monRoring reculis
Eifs Monloeimg looalion Mo Raw 208 Adjuctsd amnual rllql'

M. dats annosl msan ponosnratione. [pgim
caphars ocomssnbabone 2004 2 HNE 2 20BE 0 AT
rabs (%) m‘. nray ) fL.TE} [eLET)

8 A Py Boured Ciwarg 1041 15 e P - i
B anrisachl

i) Hispih Road Banbrock 1041 i aw .1 3 i

] LTy s T 100 ic 4} 3 w.i| . eI

] B Crasseant, Hadds 104 5 ] - 41 L]

The monhorng locabon af the ABD Norfh Bound Carmiageway 5 not at a locafion of relevant public
exposure, Feredore e monkoring lo@mbon simply indicyies the sevaied MOy conoeniraions close
o the roedsid=. The moniboring sibe &t Kerr Cresoent B, however, relevant in b=rms of public
syposre as B Iz loabed sdacent o mesidendal properdes. The adusi=d annual mean MOy
oonceniration in 2005 was thersfiore In epress of Te HAGE objeciive,

HOy swtomatic monitodng

~akirk Councll insial=sd an auvlomaiic analyser af Kerr Crescent, Bankmock on the 5" Movember
207 m response o the resuls of S 2006 Updating and Scresning Assessment.  The monhored
ooncenirations ane presemied in Tables 5.

EMT Cordah Limited ] 15 Juty 2008
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Tabils § MonFomd BD; sonoantrations, Novemiber 2507 — June 2008, Banknook, ug'm®

RS T L8 0 T1%
Chisziitns 474 i S
iy 41.0 a S
F by 438 1] pra
B 44 i S
Agril 34 0 b
By 308 0 b
Period 40t i s

The messunsd concenirations. indicate @ NOy concenba@ons over e period were marginally In
syregs of the annual mean objectye=, The pefod of monloring encomposssd the winier period
wiere poliutant conceniration wowld be sxpecied o b= higher than during B summer perod. To
determine e IRfuence that seasonal faciors have had on the monitonng data T monBoring resait
oper the perod Fove bsesn oompared with e dats froe local difusion fubes which have beesn
inCated 00 8 longer period. The resuls are presemied in Tabie &,

Tabls B Bardnook meonttoring data cesconal inflsenos analyclc

AL P ®y Boured Chveliy, Ban kv 138 133 1.0
Fily T Fooard, B b =1 45 1.1117
Daiimaine Pioad, Hagss 47 a5 1.1814
i Crssinl, Hados =] =] 1. 1054

v T 1. 1082

The resuls therefors indicais Fad, on averspe, T percd mean concentatbon B approeeraishy 11%
Figher Fan the sguivalent annual mean conceniaton. For the pupcses of the assssoment the

annual mean conoeniration at e monhonng location |5 thersfore assumed 1o b= 5E-_|;|.'—".
4 DISPERSION MODELLIMG STUDY

in onder fo detsmines e ambient MOy concentafions across e wider area of Esnknock an
aimospherc dispersion modeling study of Foad a®c emissions was underaken. The atmossieric
dspersion mods predicts polutant conoenirations bassd upon the Maffic volume, sinesf peomeiry,
frafic composBon, tafc speed and medesoroiogical and jiopographical conditions of the area.

EMT Cordah Limitad 7 15 July 2008
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41 Atmosphanic disparsion model

The atmospderic moads) wsed n T assecsment was ADBE-Roads version 22 ADME-Roods = a
rew genemabon dispersion model wiich has besn waldabed amd verfed In rorerous. shudles: which
are summarsed B the user guide, and has been dedared § for the pupose of local air qualky
agnegormant by DEFRA and the devohvesd sdminisiratons:.

43 Ared of assasament and ssnsaltive recaptors

Kiodeling predicions were underiaken over & modellsd domain consisfing of a regular 1.5km by
1.Skm Carteslan grid paterm. The numbesr of Calouabon polnts was. set &t 50 by S0 which provides
predcied concentrafions svery 20m.  The opiion of "imelgent gridding™ was selsched whereby the
riodel predicts polutant conoentrafons at a higher spafal density chose o S emission sourres and
at 3 lower spatial density &t bschground locations.

The model Faxs e capabllty of predicing concenmaiions at speciic lioabons o detemine polutant
ooncenirations af ocabdors of reevant public sxposure. Taehe ocations wihin B assessment
area, af points of redevand public =sposure, wenes selecied o repesent specific receplors. The
locafions of specfic recephors are preseni=d in Tabile 7 and Figure 2.

Tabls 7 Looation of speoflo receptons

A=gapior Caitngory Looation (MEFR)  Helgit (m]
B0k ol Masfilod Mol o i Se 27 BT ETEET2 1
A Mo Bound Chemry, Banknock | Monifoning sie TR TS TE Fd
iy Foadl, Eankndsh ol ding e STETT STOAES Z
i mpieres R, Haggom Il ding e STHITES BTH155 Z
FOET Corishdinll, HilaTis Mool o iy el JTHGHG ETHIT3 I
Rz psted 1 Faedesiinl o ofaTy STOOES ETHE0 [E]
P imni i 2 il | o Ty JTEIOS ETUINS ]
Fnnspior 3 el pr oy 2TOOTT ETaEsh ]
P £ R el propemy JTEEE ETOA03 6]
Hisailth Csnire Lzl of pibii i 2TEEn0 ETHEES ]
Banirsiew Care Home L inmatienn ooF Pl i Pl i STESE0 ETOE3E K]
Eihaned Lozhon of pdiblie snfediif STET4E EVand [E]

43 Topographical data and femaln ssnsitivity analysla

The model s capabés of simulating the =Msct of local Dpography on ar fiows and henoe polutant
dispeerzal, which I= significant Tor shes wiers the area of assessment has gadienis of 1 in 10 or
grester. The Campsie Fsils are lomted approaimately 120w o the west of Bankmook. 1t ks Fersfors
possible that the ioman wil e an Impad upon the dispersion of the polluianés. Inorder o
determine the Impact of e i=man on nal modeling predicions, a s=rsBvEy aralysis was camied

BMT Cordah Limited d 15 July 2008
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out A bmanogrd of 10km oy 100 derved fom OF parnorma 150,000 ~elght dal for @ map
=z MZ66, N3EE, NEES and M358 was ussd

A shmplfied maoded wexs: run with and without S f=main Sle for specifed receplors: only. The resuls
of the sensitivEy analysks are presenbed I Table 5. Ingeneral, difisrences of +~ 10% amne considensd
i be signficanl. The resuls of the ssrsBvly analysis ndicak that Bere = onol & significant
difference bebween the predicied anmaal mean concenafons with fopographical data amd with Sat
Ermak. The gresiest diFerence noannual mean concenim@afons oooumed af the Bankview Cane
Horme recepior iocafion wihers e prediched conceniration wiEh iopopraphical dats wees 4.7% higher
than with Sat k=rain. The greaiest dfference b predicted 520797 parentie concentratons. oooamed
& Recepior 3 wiere the predici=d oonfeEniragon wees 3 56% highsr with iopographical data than with
flat f=main.

Owerall, fe use of Dpographical dats im0 the model run resuled im0 siightly Righer prediched
conCenirations at Fe majorty of Iocatons. Howeser, the dffersnoe in predicied concenirations was
mol considensd o b= significant =snough o sutstnbdaly changes te resuls of the model un.
Corsidering the Tact that pollutanés from moad sources generally do not disperse ower Brge ansas, it
wexs decided io mode] with Tist bermain.

Table B Reculc of the tamaln canciivity analycic

37

R 244 240 24 B2 E il id
Rlisnsiad 3 233 240 3z BET 2.7 23
Rlisnepior 3 pc ] 244 ag B0 iy ]
Rlisns{iad 4 231 240 Ak BEE 7.8 24
Heeaith cenine 250 el | 20 LR E6E 1.5
Biarbreew Care Home ot b 5 -5 BOE T3 o
R § el | 238 is 50 EHE A4
Eashawnl 153 LN 13 TE.3 T 18
Bardmeosck,  aiubormadc | X34 2 1 ch Ba T 05
analpse
&0 Morih bound ofway | 23T 240 14 ] E& 1 Sl
il Vi Tk
ki Foad @fusion | 230 2ad 21 B2 4 76 i
T
Clarmerie Aoad | HaE gl 47 BT = ]
T b
K Crisiosnt ETian P 248 38 B33 908 18
i)
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4.4 Matsoroloflcal data

The model requires a mickmum input of siv meteomiogical parsmsfers for houry sequental or
sististical dalm. The siy parameiss induded In the Fetsoroiogical dal are suface Emperaiare n
21, wind speed in mis], wind direcion [as degrees from nocd], eafve famildEy (s 3 %), doud
oover [in okias ) and precipistion (n mm

A reviess of meleomological data was camisd o b detemine T mosl appoprals set o of
mebomiogical pamamebers: avalabi=. The dosest mef=orological s&afons o Eanknock, reconding
fhe ful sufle of mebeorciogical perameiss requinsd by e model, ars Glsgos Aot (Eshopion )

and Edintargh Alrpart [Gogarbank].

sogarbank metEorciogical safion Is a owiand sBe loabed approximabtely 25Ekm southeast of
Bankmcck an aflude of ETm moasl The shabon ks ciose o the Firth of Forth and ccaied In

predominanty suburban Sumoundings.

Bishopton met=omrlogical sSafon | locadesd approximaisly 40km sowufwest of Bankmock at an
aftfuds of 589m m.a.s.l The area sumooarding the mesfsorniogical sB= comprises suburban amd mural
with: sorme= Indusirial and commencial shes nearby. The siabon s ocaied =ss Fan Zkm fom e
=irth of Clyde. The ermain amound the medsonoiogical stafon = reladvely fial owing fo the fliood plain
upon whichi i sits.

I was debermined thal the mefsoroiogical parmmedsrs fom Sogarbank would b= e most
appropriaie for use In e aimosphernic dspersion assessment dee o Fe fact Taf T mebeoroioglical
sk k= locaied In the Forf Vallsy and ks lkely o ghve 3 cossr represen@abon of Fe condBons In
Eankrcsck.

Eebomiogical dats from Edinburgh for 2006 was used In the fral modsiling assessment o abow
direct comparison with monBored concentabons and provide werfication fSor the model. A wind ose
of 2006 mebteoroéngical daéa from Edinburgh Sogarbank mefeorpiogical sibs s presenied In Figure 3

441 Cribeer mistscociogloal paramadsrs

The sarface albedo represenis the raio of Incident o refleched shot-wave mdiabon from e Earth's
surface. For lamd with mo snow cover the sarface albedo B approximadsd a1 i0.23 and this value was
EEd Inhe assessmenl

EMT Cordah Limited 1d 15 July 2008
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The Monir-Cbukhov length provides 3 measore of &= atmospherc stabilty being modeled. For
wnsiable condBons e Monin-Obukhov lengh = megaiive and represenis the helght at which
oonvectve urbuience & more iImporant Fan mechanical turbulemce caused By friction af Fe earth's
surface. For siable condBons Fe Bonir-Obukihoy engt 1o posive and represenis. the helighi aboe
winlch wertical burbukent motion s inhibied by the stable stabfication of e atmosphers. For smal
iowrs and nural areas a Grpical Monin-Cbukhow ength would be 100, for indusirial, meeed wban and
arger ioans a bypical lergi woukd be 30m. Due o e mdure of Bnd uses within the assessment
area a Monie-Chukhov lengi of 10m was wsed o represent condibions. In Banknock and a Monin-
DUk lemgi of 10m o represent the metsomiogical she.

The Friesty-Taylor parameter represenls e sufac: molshoe avalable for evapoabon. For maokst
grassiand areas a pamameter of 1 15 used and Sor diy bare sard & paameter of 0. A Priesty-Tayior
paramefer of 1 has been used In the modeling shudy for both the assessment ar=a and the
mebeoriogical she.

45 Surface roughness data

The sarface roughness length i wsed in dispersion modeling In order o craracierise the surface of
fhe sumounding area amd the frictonal effects caused by the Inberaction between amd sarfao: and
wind speed. The =fTect B a ey comporeent in B gererstion of stmospieric urbalence, which
Imfigerces dispersion patems. The and use samounding the development site s wrban with some
Indusirial sies meartry. The frictional =ffecks wihin e area of the she will b= greaier than Sose In
mone rural aneas.

A surfsce poughness facior of 0.2 - 0.3 & recommendsd for aneas with predominanty agriouiural
land wse, 0.5 for parkiand amd open sub-urban and esage ard 1 &5 10 for bullt up regions. Do o
the milwed and wse of e assessment area & surfsor maghress Tackhor of 0.5 was u=ed o represent
oondBons In Bankrock and a surface roughness Tacior of 0.5 o represent e mefeormiogical sie.

48 Background pollutant concentrations and chamistry schemss

ADMSFoads. Feys the TaclEy o mode] e pholoctemical reacfions wihich oocur bebseen ovides of
nitogen (M), ozone amnd hypdmocarbons present in the aimosphere. | B Imporiant o include
chemical reactions since NGO emissions gereraly accourtt for only amund 10-20% of folal HNO,
emissions fom mobr vehides. ADBE Roads uses a chemishy scherme nown as the Gereric
Fexction 3ef whidh simpifies. the chemical reachors. which ooour beteesn MO, O, VOCO's and
arone to sight reacions. The demishy moduls requines backgrownsd data for O, MOy, and Oy b
b inciuded I the modiel.

When modeling a nebwork of roads In & rual area B B recommended Tt background

ooncenfrations from a local nirsl sie away fom the mads bemg modeled 1S used in order o avold
double couniing emissions. Thers are bvo opions for obiaining backgrowrsd dats. The LK air quasiiy

EMT Cordah Limited 1 132 July 2006
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archive" prowides background concenfrations. of polivlants on a 1km by 1km grid squars barsls.

These backpround concemtabons have besn essbeaisd using sources within e Naboral
Almospieric Emssions mvenory (NAED and are provided by Defra fSor us= In alr qualEy
assesmmenis.  The UE Alr Qualfy Archive coniains estmaies of besckground atmospderic
concenirations of MO, and MO within the Fakirk Councll arsa. The backpound MO, and MOy
concenirations wused In B assesoment wens nen o wens s froen grid sguarss surounding

Bankrock and Hapgs: In order b avoid doubde countng the =®ect of the roads, particularty the MED.

Eeasured hourly backgrowund oonoeniratiions can akso be obtsined from rural suiomatc monioning
shes amd i s necessary o obfain ceone onoentabons fom an asthomabc monioring she. Ceone

concenirations ar= geEnsrally igrer In noral areas than 6 iown centres and 50 E 5 reoessary o use
& rural monBoring locabon. The dosest ruml suicrmadc monloring shes o Bankmock ars Slasgows

Wiakmilgien and Bush Estye, Fenioulk. Mexsuned oDoms conCenirations ol Dot SHES wens wery
similar with Walkmiligien measuring SSpgim’ and Bush Estate measuring SSugim’. It was decded
o mse SEpgim’ In s assessment as the presence of ozone In the atmospiers works o oxdise MO
b WD amd & e oemine concemrabon would thersfors result in higher MOy comcentabons.

The bxckground comnoentabdons used in the assssoment ars presenbed In Table 9.

Tabis B Baoskground sonaaniTatlcn

e MO (mgim’} N (pgim™) Ozone (pgim®)
D008 144 117 &
2010 11.1 &7 55

47 Bullding effacis and strast kot

AL S -Fiooed dossz nol alow bulldings o b= Induded sxpliciy but aliows various sresl paamebers o
be mput o simulate @ local fiow arcwsd bulldings and other obsiacks I the vichniy of the moad.
The sireet parameiers included In S e ane road width, street cangon heighi and noad slevadion.

Bireat Carpons Can b Included In the mode] Tor rosds wisere thene gre bigh rise bulldings on either
side which act as bamiers o the alr fiow and can chammes] wind aiong the road or cause ocalls=d ar
circulations. that trap polutants &t seet level. Canyon effects are significant for sireets where the
Felght of the bulldings B eguivalent o the width of B sireel. Thene wene no sieet cangons i the
sthudy area, Terefone none wens Induded 6 e model assessment.

The road layout within Banknock ks such Bad the ASORED passes below T bown. Thers ks,
fthersdore one secdon of Kisyth Ricad which passes over the moloneay. 1T 15 not possbie b mcds] a

regatlve slvabon In ADMS Rosds and i was not deemed appropriste o put sevalion on the
secfion of Kisyth Road which passes over e mobbrway. Fladng =evation on Klsyth Rosd wowld

result Im an under predicion of e Impadt of emissions fom his secion because the amissions

" i Mty i Dy o0, LU T e Lo . i e T ool ey i re0d

EMT Condah Limited 12 15 Juty 20
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ol Ee= reseasad higher than gound lessd. Al mads sers, thersfors, modeled &8 no sesadion.
The moadelled parameters for each sieet induded inthe mode] are presemied in Tabde 400

Tabla 10 Rioed dimssncione

Fooad Wikt [m] Elswation {m] Link ksngth jm}
WS I - et = 1] et =]
WS I - dassth = 1] et =]
WS JE-JE - rearth = 1] A1is
MED JE-JE - diadih g 1] 315
A J3- M - i = 1] HED
A oS3 - miih = 1] s
Chlaaeen isad E 10 FES
Kty R 55 =) [ 254
Kyt R BE 8 (& 755
Kt Road 57 8 (& T30
Slip road Nt b £ [ GEd
Elip Poas s Eesdimd E & ta

48 Rioad frame data

The amospferic dspersion mode] uses the anmesl averspe hourdy [(A&HT) raffic fiow, wehicde spit
and trafic speed o debermine e emission of sach pollutant for esch secthon of road Inpef Into the
model. The road maic dats wsed In T assessment ans presenisd in Tablks 11. The ocaSons of the

assesned Foads ans presendesd In Figure 4.

Tabia 11 Roed traffe data

Road AAHT Ly wpesd AAHT Hi 5 HOW"s
LON"E [ &-1,]] HEV"E cpesd
i p.hj
00 tralTic Mows
R - B - i 1254 11 a7 G5 T
MBS0 M S - i 1234 11l a3 a5 T
WS - - it T&T 11l 58 a5 T
MBS0 I - i 751 11l 57 a5 T
AE0 J3- M - i 1372 110 i 05 T
A J3- M - Eaith 1345 110 hihl o5 T
Chlasgyorn isad — o 50 33 a5 T
iy R S5 452 &0 34 35 T
Ry R BE GOE. 50 38 a5 T
iy Foad| ST P 2 ] =] T
Efip roaad ncath Bacsiimd HY 45 T a0 T
Elip Poas s Eesdimd 111 4 8 40 T
BEMT Cordah Limited 13 5 July 208
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481 Dlurmal prodkes

The model requires rafic daia o be input a5 an aversgpe wehice Tiow per hour. The acouracy of the
frafic Sow rformation cam be mproved by use of ime vanying emissions facors which detslls the
dumal profile of the ezd. The ime varying fTactors alow e average Boardy Tific Sow o be
rultiplied by a facior representytive of the sepeched railfic fow af eackh hour of the day. The FaiTic
fiow faciors are calouiyi=d a5 a RS0 bebwesn the: hourty Sow and the aversge fiow

Cefallsd hourty taffic fiow dal were ssalable Tor Klsyth Rosd and & dumal profle sas caloulabed
fior this road. The profll= was caiculabed for weshdays L2, Monday o Friday, Saturday amd Sureday
rafic flows. The profle was applisd 1o all reads induded In the mode s dumal profies gensmilly
foliow a sSmiar patiem. The same divmal peofies were w=ed [ both modeling scenanfos.  The
dumal profie used in the mode] |s pressnied In Table 12

Talia 12 Diwmeal profie for Klieyth Road

Hour Eondsy — Exharday Sunday
Friday
i 007 .38 035
2 0 33 .15 015
3 02 0.o7 210
4 0 iF Tl el
5 00 a8 [l
8 oA 013 ER
T 0L BE 038 10388
g 2 3 [T [l
g 2 34 0.5 [ER
10 1.3 1.18 (R
11 1.1 1.48 1.13
12 1.5 128 1.7E
13 1.18 210 i
14 1.3 214 T3
15 1.36 158 230
18 185 T 24 pdi -
iT 27 157 15
18 2 5 128 1582
18 1.67 163 1.70
2 L B 1.19 1.30
iy d0:p| [T [l
2 042 050 (US4
3 03T .43 035
4 08 038 03
BEMT Cordah Limited 14 o Juty 2008
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410

Primary MO: adjustment

The Faific count dafs neguinsd some Turifer manipulaBon o @ke scoount of aspects of road i
emisziors which are nol Induded I ADME Roxds. Thes: aspsctks Fovee only bscome apparesnt in
FeCEnt pEars and have e highighbed In reosnt reports. by the Ar Qualty Expert Group (AQEG] on
primary MOy

The primary WOy eports: oonoesm recsn undersiandng that changes in the nationasl vehick Se=1 and
use of polivtion abaiement sysierms has l=d 0 an iRcrease in the propordon of Rirogen caddes (O]
that ane melessed drescty as HO; from vehicke sxhausts. s mow know that the proportion of okl
MO, emitied as MOs has risen fom 0% 0 Eefwesn 15-20% (e higher end being applicable o
London). The MO: smission from ADME Roads has Fersfone been adiusied following advios from
rixde] developers CERC) with an assumpbion Tat, 15% of fotal MO, from wehide exhausts |s emited
s MOy

Other amilssions SHINces

nformafion on other emiesions sources wEhin the wionEy of Easnknock was obfained fom the
Mafonal Altmospieric Emissions Inveniony (MAEI. The BAE] B a national aimosphenc emissions
dalabase which holds dats on smisslons from a vardsty of sources on a 1kem by 1w grid squans
basks. Emissions are repofed In jonnes’year. Emssions for MO, wilin the Falidi Coundl ansa
were pbinined from the NAE] webshi=® for the most recent avallable year, L=, 2005, The addifionsl
soumes wers modeled & 1km by 1o sguasre wolame Srtes. in order o svold doubie coundng
emissions from mad m=®c, the mad @=ific daln wes Input Inlo BT b determine e Gofal MOy
emission frfom al specHcally modelied mads. The emissions from the modelsd roads were then
subtracied from iolal HAEl esimated smission fom the melevant gid sguare o detemmine the
amizsion from road ®c souroes mof spescHcally modeled. The ssimaied addBonal NO; =mission
from ssch grid squsre 5 presentsd in Tabie 13,

Table 15 Addiional smisskons wowoes within Eankrook

{central point]  (tonneaiyear) [qprm’ta)

ol Souros 1 JTTEO0 ETESN0 470 1ET7Ri0"
TSl BT 2 TTaE00 ETERN0 435 157"
Wl ST 3 TTO500 ETES00 040 3135350
el BOLToE £ JTTEO0 BTG5S0 4058 Rl
‘el B0uToE 5 JTAEO0 ETGS00 55 00 1. 77E%
‘ST M 5 TTUS00 ETSSI0 108 1 014l
el BTN T JTTEO0 EROSI0 =] e =T
" A oty Ewpedt Sroup, 3007 Trends in Primaey MEregen Dicadds in tha LK
* Defra ef &, (2007). Dol warehouss. DR ngei g UKL whnehouss php
BEMT Cordah Limibad 15 15 July 2008
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WioliLmes BoUINCE =rid aaquans HOx amiaslon HOY amiaslon
{cantral pointi  (fonnesanyear) iimrta)

kol S § I7B500 EE0S00 5050 3 280w r®
Wokrre source 3 TTOS00 ER0S00 i) 3 SH05 10
MODEL VERIFICATION

In onrder o determine the scowrscy of moadeling predicSons, I is wseful fo verfy the predicted
conCenirations apanst monkorsd datas.  dealy modeding werficabion must be camied ol using
rantonng data, meteoniogical data and ra®ic fiow dats from the same ime pericd. Originaly, the
shidy used 005 monhonng dats, 20068 metesmiogical dala and 2006 Taffic fow dats weres wsed,
Fioweyer e aummabic monlioning resuits from Banknock (rmessunsd J007-08) have beer iInciuded b
provide a more acoursis verfication of modeling results. § Is not espeched that the use of 2006
modeling predictions against 2007 monEoring dats wil be signficant. The: mcds| werification resuls
are presenied n Table 14,

Tabia 14 Mods] verifcation mculc

35 3510 il
L e, o 25 28.4 138
HaT Cresioinl, Haggs a4 P e

The predicied anmssl mean concentadons af difssion fube monBoring loabdons indicai= some
warabiEy In ool peformance I Cmpanson I measuned Comcenrasons.

The greaiest difference ebwesn messured and predicied concenirations oooomed af the ASD north
bound camiagewsy difission fubes with 3 diference of S4.86%. The ABD dfusion fubs s sthiated
appoaimaisly 4 from the mortt bound carispewsy and 1= nol &t 3 location of reevan poblic
exposure. |t s possibie ot Bis ube |5 being a®ecied by the vehickes are raveling aiong e north
bound camrispesway. AL this secfion of the ABD the road widens from bao ames io thnes lanes which
allcaws. traffic o overiske and accelerate. There |5 alkso an imcine oni this sedfon of roed which can
nrease the emissions fom vebices as e =ngines ae forced o work Farder. The ube s akso
shuafed close o B o ramp which keads inlo Bankmcsck. There are, thersfors, many HGY
moeeEmers on e off mmp wiilcdh may contdbuie o the high measued onoenrabors. at this sibe.
The misdel canmof acoount Tor wardations In wehicdes smisslons caused by mapld acosismbon o
deceleration. The mode! eefication wil not be compared spainsd this ube due o the St Fad he

EMT Cordah Limitad 15
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fwbe k5 not af & loabon of nedevant public =xposue and because fere s e possibiEy of Sschors
being pressnt which the msded canmof acoount for,

The mesubs suppes] ok the mods] has over estirabed comoerirabons a Gamorews Foed, which
an wrban back growrsd she, bl under sstimaled comcerirations at Ker Crescent, which 15 3 madside
she_ This would sugpest that the modsl has not sooursisly rEpicatied the iImpadt of road rimic
emizsions, most probably as a resut of under esbimating moed FEifc emissions. Predicted
ooncenirafons al Fe she at Ky Road wens sxaddy in agreesment st messunsd concenbrations.

The prediched oonoerirations at Kem Cresoent difusion ube sie dermorsiraie an under predicion of
Z1 5% when oompared 1o measured concemirabons. Caution st also b= Esken wien serfying
modeling resulils against diffusion wbes dues o the RFerent escograces wkh @s monibodng
b= bgue. i Iz aiways prefemblse D companes modeling predicions againsi measured
concenirations fom an auvlomatc anaiser in order b have S greabest confdencs In the resuls.

The pradicied anrusl mean MO conceniradon af the auiomatic monhonng site i= approximabety %
below = measured conceniration. An agresment of +~ 109 can b= conskdensd o be a good
approximation.

iGhven the vardabliEy n prediched concenimfions in comparson with difusion fube mesuls E B not
oonsidered sppropriate o ades the modeling prediciions using this da3. The modsling prediction:s
of annual mean concentabons have thersfone been verfied wsing T dal the aslomalbic analyser
only, afthough the tremds noted from each of the monBoring skes have besn noted. Mo adpestment of
-howr mean ncentabons. has bssen umderiaken.

B MODELLING RESULTS

The predicied MO, concentabons at receptor kecabions are presenbed in Tabke 13, Conloar ploks of
predoied anmaal mean and 1 hour mean NG conceniafions are presenied In Figures 5 and 6.

The modeling resuls mdcais thal thens = only one loabdon with prediched concenirations In excess
of the anrual mean objective of 40pgim, namely, the ASD nor® bound camisgeway difusion ube
e As memtiorsd, this ube IS not shustesd 3l a location of relevant publc =xposure ard 5o the alr
qualEy objecives do not appdy at Sis ske. Thers are no shes wilh predicted concenirations: In
syress of B 1-hour mean WO obiectve.

The prediched concenirafion at Kem Cresosnt was below S measured concenfration af @is sfi= and
alsn beiow the armusl mesn objsctive. B the modsiing prediciors. are tscionsd up By e avemages
under-predicion of 15.7%, T point at Kem Cresosnt |ust sacesds e objecive & & predicted
conosriraton of 40.5pgim "

EMT Cordah Limitad 17 13 July 2008
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D= B0 @ inherend inacuracies, assumplons and simpiicabors present within dseersion
rodeling softwan:, and @ inherent Inaccuracles present within dusion ube maonitoring
technigues, It ks reoommended that any decision o dedane an AF Qually Management Anea wihin
Bankrick 5 posipored unil & full year's worth of monhorisg dats from the aviomabc monibor at Kem
Cresosnt has been gathensd.

Tabla 1E: Bacallre cosnaris modslling recuts

P b 1 00

Rigzepior 3 3.5 3L 3 i)
Risospior 3 =T =4 BE 1
Heaith ot e 3000 T a7.8
Eirirshew o} 303 THHB
Risoear 4 0.3 220 B7.7
Eucirod 4.7 o1} 8.5
Ky Road FOT 3.0 33 1348
ZETE Rl T T a ] 104.2
it T e

Ko Cresscdn POT Jr3 351 00,0
(et Riad POT oot 3.0 B39
A morthy bound 03 438 1473

| cariag ey FOT

[ CONCLUSION

n both 2006 amd ZOD0T moniorng & Eanknock has imdcated thal arrual seerage WO
concenirations were ni excess of the annual mean objectye af roadside locations. The manitoring
was, however, underiien SRy passhive dffusion fubss, whicdh are & soeeniig method of
measuring polutant conosrtabons. I order b detemmine the accuracy of the monitoring data an
automabc aroaiyser was ooated in Bankmock In 2007 amd dspersion modeling of nood fradTic
emissions: Fxs been underiaien o debermine polaant concenfrations af ocations of mnelevant puabic

EXDOSUE.

The dizpersion modeling shidy predcisd polvtant concemtabons & both =ds@ng moniboring
locatons and af locafons of relevant pubdc =xposune. Companson of modeling predicions Wit ool
ronionng dats indicated that the modes] was underpredicting polltant  concerirations. The
modeling predichons were, thenefor=, sdusisd o acoount for S uomdsr-prescicion.

EMT Condah Limitad 14 13 Juty 2008
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The resuls of the modeling study Indicabed that T anmusl mean KO objectve would be eoceeded
a onshe rmoad ocations and af ome of the monBoring sites, Foswever, o sresdences of the
objectve were predicied af locaons of relevant pubdc sxposure. Furthermore, mo excesdences of
the -Hwoar mean objectve were presdciesd af aress of redevant pabllc seposune

I = Seerefone not considened necessany io declare an Alr Quallty Masragement Area within Sanknock
at this tme. | I= recommended thal e aulomatic monitodng af Bankmock be con@nued wnidl a ful
year of dala ks avalable and the measured anmueasl mean concenimaion svaluaied with reference
the resufis presented in s repot

BMT Cordsh Limited 14 15 July 2006
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Appendix 3: Haggs/Banknock Further Assessment of Air Quality by BMT Cordah
for Falkirk Council

<)
wr BMT Cordah

fe A part of BMT In Energy and Environment
)

Haggs/Banknock Further
Assessment of Air Quality

Client: Falkirk Council

Report no.: G.FAL.033. HAGGS
Date: March 2011

Confidential
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Haggs/Banknock Further
Assessment of Alr Cuality

Falkirk Counl

Raport Tits HaggsBanknod Furher Assessment of Alr Cusaity

Cllent Falkirk Councll

EMT Cordah Raport No: GFAL 033 HAGES

Status and Verslon V2 Final Repor

Date of Raleaags: Kianch 2011

Terms: The contenis of this report are corfidential. Mo part

thereaf ks 1o e clted wihout the express pemmission of
EMT Coordah Lid or Falkink Souncll.
Hame Shgnatureg Poaltlon Date
S #
Author Andrew Lewin r’ 7 Consultant 1012010
: A
Reviewed | John Hoddinot Eanilor 30301
by Y Consultant
P e ST pmon A\\‘ ||| ]
LS

Approved | Or Cavid Sell Maraing 02014

t:!lr s Director
BMT Cordah Lirnited,
2™ Floor, Regeni House
113 West Regent Streed, Glasgow, G2 2R, LUK
Tal: +44 (07141 221 3236
Fac +44 (0)141 248 766
Emall: enquinesbricorsan. com
Visbsite: wanw brmicordan. com
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ABBEEEMEN HME!JH&

Falklrk Councl

Document kog
Vershon | Db summary of changas Authior
i D2 022010 | Imemal draft A Lewn
11152010 | 1° dratt for dlent comments AlL=win
z har 2011 Final AlL=win
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Haggs/Bankriack Furthes Falkirk Cowrc]

ABSESEMENT [I'Mf.‘!.liﬁ

Executive Summary

BMT Cordah Limited has been commissioned by Falkink Councl to conduct a Further Assessment
of alr qualty within Hs Alr Quailty Management Area (AQMA) at Haggs. The assessment aims to
buiid on the review and assessment of alr gually already conductad for this location which Identifed
that nirogen dioxige (NOs) concentrations were I excess of the Unied Kingdom alr quallty
objectives. The assessment considers Te pollutants NO, and PM,, which are the main poilutants
emitted by moad tramc.

Aralysis of the avaliable auiomaic monioing da@ has shown that annual mean concenTations
measured at Haggs were In extass of the MACS MO, objectives In 2D0E and decreasad In 2009 o
less than Te objective. Annual mean WO concenirations measursd u=ing difusion wbes have
howewver remalined falfy constam at most of the tube locations over the I35t three years with only
smal fluchstions obsenied.

To examine the spatial extent of any exceedance of NAQS objectives, a dispersion modeling study
of local emissions sounces has been undertakien. The Mispersion modeling study uSlised emissions
data compiled In an Inventory of local emissions sources. Analysls of Me emisslons Imventory has
dentified that the majodty of MOy and PM,, emissions at Haggs are atiibutable to road trame
Emb=Eions.

The resuts of the dispersion modelling study have Indicated that the MO, annual mean objective of
40 po'm’ Is predicted to be exceeded at ground kevel locations up 10 approximately 75m from the
M30 roadside and up to 30m from the Kisyth Road cose o the roundabout. As several residential
properties are present ciose to the mads modelied, this represents many locations of relesant
human exposure. The disparsion modeiling has therefore confmed that the declaration of the
exdsting NO: AQMA Is valid and that the boundary that has bean set should be maintained.

The predicted annual mean P4, concentrations In 2010 Indicate that the Scotish objectve of 13
pg/m’® may be excesged at residential properties on Kisytn Road near the roundabout  The
predicied concentrations have not however been verified with monioring data, and have been
acjusted upwands using the comecton factor dertved for read MO, which may not be representative
of what I5 achually happening at this Iocaton. Basad on this, monitoring of PM,, concentrations s
recommendad 10 estabilsh I PM,; should be considerad In any future air qualty assessment work at
thiss Incation.

Modeiling of ffure scenarios accountng for fraMic volume growtn and reductions In vehicie
emissions has Indicied that a reduction In overall RO; and PM,; concenyations s predicted at most
recepiors, the reguchions are, however, InsufMcient to enable the NAQS otjective Tor annual mean
NO; concentrations to be met. A reduchion In road FraMe emissions via omer action plan measures s
thenafore required 10 enabie future compilance with the MO, alr quallty oojective at this location,

EMT Cordah Limitad W March 2011
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1 INTRODUCTION

BMT Cordah Limited has been commissioned by Falkiik Councl to conduct a Further
Assessment of alr quality within its Alr Quallly Management Area (AQMA) at Haggs. The
assessment aims to bulid on the review and assessment of alr qualty already conducted for
mis location which identified at nirogen diodde [NO;) concantrabions were I excess of
me Unfied Kingdom air quailty objectives. The assessment consklers the poliutants MO,
and P, which are the main polistants emited by road rame.

1.1 LAGHM review and assessment framework

The Erdronment Act 1955 and subsequent regulations require local authorities o 355685
compilance of alr quailty In thelr area with the standands and obieciives s=t out In the Alr
Guality Strategy for England, Scotland, Wales and Morthem Ireland 2007 [MAQS). For local
auihorftes within Scofiand further requiations are et out In the Alr Quallly {Scobiand)
Requiations 2000 and Alr Quallty {Scotiand) Amendment Reguiations 2002.

The LAQA framework requires that iocal aUthoriies camy out MequIar reviews of air quallty.

The first round of Review and Assessment commencad In 1938 and comprisad a four stage
approach to the assassment of alr gualky.

The Review and Assessment process was rfevised I 2003 and comprises 3 phased
approach. The first phase of the Review and Assessment is an Updating and Screening
Assessment [USSA). The UASA considers any changes that have ocoumed In pollutant
emissions and sources since the last round of Review and Assessment that may afect air
quailty. The second phase ks the compietion of a Progress report whkh Is required fo be
compieted annuaily, apart Fom Me years when an USSA Is baing completed.

The LAGM guidance requires that whers the USSA or Progress Report has |dentfied a risk
of exceadance of an ar quallty objective at a locabion wiih relevant pubic ExposWRE |5
identified then a Detalled Assessment is undertaken. A Detalied Assessment will conskier
any risk of exceedance of an objective In greater depth in order to detenmine whether It Is
necessany 10 declare an Alr Quailty Management Area (AQMA).

When a new AQMA has been declared, local authorties are required to compiete a Furiher
Assessment within 12 months of designaling the AQMA. The Furiher Assessment Is
Irended to supplement the Information provided In the Detailed Assessment. It should aim
% confim the exceedance of the oojactives; define what Improvemnent In air qualty, and
comesponding reduction In emissions |s required 0 ati@in the objectives; and provide
Information on Source contrioutions. The ITomMation on S0UME contributions. can be usad 1
help develop an Alr Quallty Action Plan, and assist In the tamgeting of approprate
MeaEI2s.

EMT Condah Limited g Ktansh 2011
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1.2

13

Air quality standards and objectives

The air gualty standards and objectives which local authorbies are required %o work
fowards achieving are outiined In the Alr Quality Strateqy for England, Scolland, Wales and
Morthem Ireland. The air quallty objectives Tor NO; and PM,, which are applicabie In
Scotland are presented In Tabie 1.

Tabls 1: Scotilsh Alr Gualliy Objsctives

MiTegen diioe 00 i ol i D Eioiecked | 7-TesUr meEn 70 percende | 31HD005
] 81 i i 18 Bived [sf yidr ol 1 valif e
[eE e i ]
40 pgi” Arvisl Fean - 05
Firg o b bess 50 oghm nof 1o be exoesded | Td-beolr mesn | 98 perosntie of | 3122000
[P ya) e Than 7 Times per year TEPiaT s
o [T 4l
15 pgim” Ariisl Teaan - F1HED
Previous assessments

July 2008: Detalled Assassment of MO, concentrations at Banknock and Hapggs'

MOy cOncantralions measured Using passive dmusion tubes a several locations In Haggs
and Sanknock excesded the annual mean MAGS objecive during 2006, An automabic
analyser was subsequently Installed at Kerr Crescent In Haggs during 2007.

A Detalled Assessment of the anea was undestakien reviewing the avallable monitoring data
and Inclugded a dispersion modlling study of road trafc emisslons from Me suroundng
road network I 2008, The disparsion modeling study and automatic monkorng data
predicted MO, annual mean concentrabions In excess of the NAQS objective at roadside
iocations but not at kcations of rekevant public exposure. |t was therefore concuded that an
ACING Was Not reguired and that monRonng should continue.

May 2003 Revised Detalled Assessmant of Banknock®
Folloaing the Scotiish Govemments appralsal of the onigingl Banknock Detalied

Azsegement, & revised detaled asszssmant was undartaken. Fl:ﬂlﬁ'!ﬂg [‘r'[H'I'IFl-E'ﬂ-l:ﬂ of aful
year of automatic MO; monioring at Ke Crescent in Haggs, to allow vertfication of the

! LT Destmibed Soieiiroenil oof M0, conceniratons af Bankmnosh and Haggs, BMT Cordai Lid repot E_FAL 008 {5), July

2008

* LT Duimibed] S sl el Biarbaresok, BRI Condah Lid repod 0 FAL 051 0800201, My 2000
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modeling predictions, a revised modelling assessment was underaken. This considerad
emissions of PM.y and MO, from mad TaMe sources In Haggs and Eanknock.

The manitcnng resulls and modeling assesament Indlcalad that there were annusl mean
MO, concentrations In axcess of the objective at locabions of reievant exposure In Hagos
mﬂﬂatmﬂ.Thmmmpmﬂﬁeﬂmmeﬂm&hmﬂﬂ&anﬂmu
24-hour mean objectives for P, |t was recommended that the automatic analyser at Karr
Crescent be maintalned and additonal difusion tube monkoring is undertakan on the north
sigie of Klisyth road. It was also concluded fat there was a requirement for an AQMA at this
iocation 1o refiect the excesgances of the annual mean NO; obieciive.

Foilowing the revised detalled assessment an AQMA for NO; was deciared In March 2040,
The boundary of the AQMA |s presented on Figure 1.

2 METHOD OF ASSESSMENT

The Furiher Assessment Is a detalied review and assessment of air quality within the
AQMA o verffy that the decislon ip deciare e AQMA remalns valid, and that the boundary
of e AQMA s appropriaie. The Furiher Assessment aiso Inciudes an analysis of the local
emission sources which may be contribuiing to poliutant concenirations that are in excess
of e NAQS objective. This provides supporting evidence which can be used {o advise the
AIr Quality Action Plan.

The Furnher ABSEESMEnt CTEHISES ol

= A review of local monitoring data obtained snce the 2008 Detaled Assessment was
conducted. The data was reviewed In comparison with historic monfored data fo
determine any frends In the data and compared with the dispersion modeling
predictions underiaken as part of e Detalied Assessment o vertly fhat the AQMA is
51l required.

« A haseline emissions Inventory for the Haggs AQMA has been compiled. Emissions
Irventory Is e genenic ferm used to describe the process of esImating emisEons from
varous sources. The data heid In the emissions Inventory has been usad to represent
the local background emission sources In a dispersion modaling study of air qualty at
Haggs. Resulis from the modelling study have been used to vertfy the requirement for
the AQMA and Its boundaries.

=« Pregiciors of poluiant concentrations In fulue years hawe besn underiaksn @

determine fufure compilance with the objective without Inciuding any Action Pian
mmﬂmmmm wmalrgmﬁasmummmmm
the redative contibution of vanous Sources o air quailtly levess can be determined.

EMT Cordah Limited 10 March 2011
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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 te road belng
upgraded tv Motora@y standard. The road works may have an Impact upon atmospheric
pollutant concentrations undl Septamber 2011 when the project ks planned o be complated.
The effects of the road works on raMc speeds and fows are described Turher I Secton
TE.

4 LOCAL MONITORING DATA

Faikirk Councl cumently operates an extenshve network of eighty-five passive dfusion fube
{POT) sites and sleven auiomatic monitonng sites throughout the Falkink Councll area, of
which saven measue NOs.

A map showing the reiative locations of the monitoring locations at Haggs Is presented on
Figure 1.
41 Automatic monitoring

Aatomatc monitorng of MO, commenced at Kem Crescent, Haggs durng 2007, the
monionng site Is located at GB O grid reference 278975 670257, A SUmmany of the 2008
and 2009 results |5 presented In Tablke 2. The Haggs auomatic montorng ste was
aMiated to the Scottish Alr Cuality Metwork In January 2009,

The NO. concentrations measured at the aulomatic monfiorng she were beiow the NAQS
MO objectives In 2009 and have decreased when compared io 2008, This reduction may
be atiributable o the aiered FaMc Nows on the ASD and ABD3 caused by the road works for
?e MB0 Siepps 0 Haggs project. The reduction may aiso be atiributable to missing data
aectng the anrual mean as Mere has not been a similar reduction In the anmual mean
mncantaﬂm‘mmeasu‘aduﬂngdmu.mﬁ

Tabls 2: Haggs AQMA Aubomatic montboring dats

Polliant A Ouslity Obpsoliia 08 B 1]
G Dz G, Dbz
(pgim’] mphurs (%) [ppm  aplum )
Sl s a7 ITE
Hitrcegen 1. 2% B5 7%
donle |y e of 1o e
MO | o alions oreater Than 200 2 1
g
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42

NO: diffusion tube monitoring
DifTusion fube mezsunements of NOZ are conducted at 4 incations at Haggs. Detalls of he

fube location ane presanted In Table 3. A summary of racent years resulis are prasented in
Tae 4.

Table 3: NO, diffusion fubs locations In Haggs
Wihin

Bita ID Lzt Bl Typs ACIMAT GE OE Orid Rad

FSA1E | AED kerhibound o'way, Eanknock Roadiade H Ireedd resi
FAiD | Eilsyth Fd, Bsnbresck e e i ITETTR Erie
MAZD | Camdnew Fd, Hagga Lt Bahgeding N T EETE aroqsE
BEAE | Haw Cresosnt, Hagge Lirizsain Eiecsigyraiamd i FrEs Ty ErieT™
FulES | Awsiinkoon Didva, BankTeck [ e i I HTEE ST
FERET | MED mhp il Hagos [ e i Py EriEns

Table 4: NO, diffusion fubs results 2007 - 2009

Diaa Capiurs
2000 R

MArinissl masn Ny oonosiiraen
i}

00y S

FATE | ABD kot oaey, Eankrdok oty 90 i 120
FMATD | Eisyth Rd, Barkrdok 3% = i -1 ar
MAZD | Camgrew Fd, Hagga % - 5 ar
BEAE | Haw Cresosnt, Hagge 0% 48 &7 40
A5 | Awseiimbo Dilv, Bianikresok 0N - 24 5
FET W50 shp o, Hagge Ly - - a
* Frarwi aed jusibeed Mo ek el Do SR Pee S (o ks ol oo DL T

Annual mean NOy concenirations measured usng difuskion tubes have remaned faity
constant at most of the tube locations over the 351 three years with only small flucuaions
obsenved. Anmual mean concentrations In excess of the MAGQS objecve of 40 pginT were
measunzd at Kem Cresseni and at the ASD Morthbourd camagessy.

& significant Increase In measured concenirations at Ker Crescent has occumead from 2004
fo 2009, The sz |5 locabed close fo the roundabout whene congestion |5 known b Do
The obsernved Inrease may refes Increased rafic fiows at this location over The 1351 year.

The result at the A30 Northbound chway has also Increased significantly when compared
with previous years which may also refiect aitered fraMc fiows at this location; It Is however

EMT Cordah Limited 12 March 2011
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not represantative of refevant human exposure and monfionng Is no longer camied at this
st

A ATMOSPHERIC EMISSIONS INVENTORY

An emisslons Inventory for he Falkink Coundll area was compilled using the atmospheric
emissions datsbase package EMITY, which aggregates emissions Info 1km by 1km grid
squares. The Inventory INcutes amisslons fom the Tollowing SOUrces:

s Road trac;

s Commenda and domestic combustion

L Indusinal combustion

«  Intusinal processes;
«  Lamge indusiral sources;

L Oiher transpaort;

L Wiasie tneatment and disposal;
- Solvant use;

L Agricufune; and

& atuna

Road trafc dala were obtEined from Falkik Councll and Transport Scotland, while data
from all other sources were obtained from the Mational Abmospheric: Emissions e bony
(MA&FT).. The MAEI = a national aimospheric emisslons dalabase which holgs data on

amissions from a varlety of sources In 1km by 1km grid squares. Emisslons ane reporiad In
lonnes per year. The NAEI data can e downicaded from the HAEI webshe! for iIndhvidual

iocal authortty areas, o e emisslons are directy afiibuted o each authorty. While the
Falkik emissions Imventory |s based on 2006 emissions, he most recent NAEI 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 200.

a1 NAF] road traffic data

Road traMc emission sources are present In Haggs win he ASD frunk road passing cioss
fo the vilage and the AS03 and Glasgow road passing theough the willage. Road tramc
refated emission data aggregated over 1km’ grid squares are avallabie from the MAEL As
all of the roats In the Haggs area were being specifically modelied it was not necessary to

’MWMWTMWEE_WEHW Frisana Cormiflants, Fabiany
008
Y et T O Ll el
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Include the MAES] mads emissions data In the modelling study. Full detalls of the speciically
modelied roads data can e found In Seclion £.5.

2.2 MAF] Commercial and domestic combustion

The MAE| contains data on emisslons from commercial and SomesIc CombusTion, 3 group
which Inclutes stationary comibustion sources In agriculture, domestic combustion, smail
scale Ingusiial combustion, commercial combustion and public SECOr COMDUSHON.
Commercial and domestc combuston IS often highest In urmban areas With a high
concentration of public secior, commertial and domestic buldngs. LIKe road ramc data,
amissions ane aggregated over hie 1km gid squarnes.

a3 MAE] Industrial combustion and Industrial processes

The MAE| hoids data on the emission of pollutants from lange Indusiial combustion
sources. The sounses In this group Include ocomiusion assocliaied with ammaonia
producTon, cement production, ron and steel production, and ime poduction.  Emissions
data from sources In this group |s often obtained using data submitted to SEPA through
IPPC {Integrated Polution Preverition and Control) process.  Emissions ane aggregated
over the 1knT grid squarss.

& second group within the MAEl comtains emissions data for indusmal producion
processes.  The SOUFCEs In this group Include nitic acid use In the chemical Industry,
prmary auminium producson and solld smokeless fuel producion.  Emisslons are
aggregatad over the 1KRT grid sQuares.

24 NAE] Other transport

The “other franspor®™ group covers emissions from air, rail and marine fransport. It also
Inciudes emisslons from off road vehicies. Two rallway Ines pass approddmately 1km to the
south of Haggs. Rall transport Inciudes emissions from fresght, Intercity and reglonal. The
emisskons fom "oer rensport” have been aggregated it the 1km’ grid squares

2.3 MAE] Waste treatment and disposal

The MAE] coniaing a group with emission data from waste treaiment and disposal activities.
‘Sources Included In this group are cremaboria, Incineration of animal carcasses, chemica
waste and cinical waste, offshare ol and gas fMaring and small-5cale Wasie burming.
Emissions from these sources are aggragated Into the 1km? grid squanss.

L] MAF] Solvents use

The MAEI also contains 3 group with emission data from soivent use associated with paints,
glues, detergents and Industial processes.  This data ks ofien obtalned from SEPA who
reguiate processas Involving solvents. As for other pollutant sources, sotvent emisslons anz

aggregated Imo the 1km” grid squares.

EMT Cordah Limitad 14 hanzh 2011
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57  NAE Agricuiture
The MAE] also coma@ins 3 groupg wis emission data from all agriculiural Ivesiock, pouitny
and agricuitural off road machinery. Emissions from Mese SOUNGEs are aggregated Into the
1k’ grid squares.

5.8 MAE] Nature
The MAEI alsn contains a group with emission data from naturally oscurming emissions fiom
wood|ands, mines, I¥.I-H'I'|E=E- and EHH'WE:E[ min2s. There are some ['.I-HTIE'E- lxcated dicsa 1o
Banknock and Haggs with Cowdenhill quamy located appnmdmatsly 26m (o the wesl.
Emisskons from these sources ane aggragated Into the 1km” grid sguares.

B ERMISSIONS TOTALS
The tofal atmosphenc emissions from the 1em grid sguares covering e Haggs AQMA In
2003 are presented In Tabie 5 with Te intals Droken doan oy sounce n Charts 1 and 2.
Chant 1 Indicates that the majority of MOy emissions are atrbutaie 10 noad ansport Wil
gther 'IJE.HEIFIETL commercial’reskdentlal combustion and Egl'hl.lrlll'E account for the
remalnder. Chan 2 indicabes that the dominant source of Py I Haggs 15 mad transport
with a3 rarge of ofer sounes mnﬂl'lg for the emalnder of amissions.

Tabla 5: Emizsions Inventory fotals at Hapgs AQma
PiC; il [IEares] Py i (il |
Agresiiiing [} 01
Coomireioial, |natittons and Resioartial Combsstion 8.14 i)
Erspy P woctier [&] i
el Carnibislon 0.0 008
It Friocesses [&] o7
Maliirg 03 01a
Oottesr T st 13207 0,40
Fomd Trarspn 12480 555
Eunbasiil Ll o 030
Wriie Trealrmesnt o 03r
Tkl 144 53 T2
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Chart 1: Haggs AQMA:- NO, emission sources
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Chart 2: Haggs AQMA: PM,, emission sources
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T ATMOSPHERIC DISPERSION MODELLING

To predict e amblent NO, and PM,, concenirations at the Haggs AQMA, an atmospherc
dispersion modeling study of road raMc emissions was undertaken. The atmosghenc
dispersion model predicts pollutant concentrations based upon the traMc wolume, strest
geometry, fraMc compositon, traMc speed, background s0uNces and meteorological and
wopographical conditions of the area.

Road framc emisskons have baen modalied for both 2005 and 2009 as 3 baseline scenana
with which ta verffy the results when compared with pallutant concentrations measured in
mose years. FulLre years have also besn modelied to provide an Indication of the reduction
In road trafc emissions required i attaln the alr guallty cbjective within the designated
ACING, 3t Haggs with varous traic fiow reduction SCenanos.

T Atmospheric dispersion model
The atmasphenic model w=ed In the assesement was ADMIE-Roads verslon 2.3, ADME-
Fpads |5 3 new generation dspersion madel which has besn valdaied and werified In

HWMMEmmmmm.mrﬂﬁb&Eﬂﬂmmm
e purpose of local air quality assessment by DEFRA and the devoived administrasons.

T2 Area of assessment and Receptors

Modzling predicions were undestaken over 3 modeled domaln consising of 3 2Em by
1.6km Cartesian grid pafiem which encompasses the Haggs and Banknock arsa. The
number of calculation points was 52t at 100 by &0 which provides predicied concenTations
at an approximats mirkmum recolution of 2Dm. The option of “Intziigant gridding” was

selected wherely the model predicts pollutant concentrations at a higher spatial density
fMner resolution) ciose to the emission sources and at a lower spatlal denskty at background

Ioations.

The modal can also predict pollutant concentrations at specific locafions whene relevant
pubilc EXPOSUTE May OCCUr and at monitonng locations which ane used to varfy the mode
pradictions. Mine locations within e assessment area were specified a5 recaptors. The
receptor iocations ane presanted In Table § and annotated on Figune 2

BMT Condah Limited 17 Kianch 2011
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Table &: Locathon of apecifed receptors

T3

T4

Hiaggps aiitemalis menlo Ao e il ITEOTE 79T
FE Ty Poad, Bankrosk [ e ITETE BFEa0r
Cramgrers Rioad, Hagos Wtorierneg e ITHITS B7ariss
HaEiT Crsioainl, Haggs Wil ng e & rische il ITEOES ELATE]
Riszisior 1 Fosmacantial ITI0EE LA
P inigalor 2 Pl ITEGOE B7S05E
Risipsiar 3 Fosmacantial ITI0ET BFE2E0
Riszipsior 4 Fosmacantial ITEG0Y B7e303
Higlth Caning Lozl oh ol pilsle: enpodiing ITEERD B7S055
Buanisiew Cale Home Lo of Pl e Ling ITEGEN BT
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Topographical data and terrain sensitivity analysis

The model Is capable of simulating the effect of local topography on air fiows and hence
pollrtant dispersal, which |5 signifncant for sites where the area of assessment has
gradlents of 11 10 or greater. The Campsle Fells are located approdmately 124m fo the
west of Banknock. It Is therefore possible that the temain will have an Impact upon the
dispersion of the polutants. In general, diferences of +- 10% are considered significant.

I order io determine the Impact of the temain on final modaling predictions a sensvity
analysls was conducted for the 2009 Detalled Assessment™. The results of the sensitivity
analysls Indicated that fere Is not a significant diference between the predicted annual
mean concentrations when modelied with topographical data or with lat femain.

Cveral, the use of topographical data In the model run resuitad In sliightly higher pradicted
concentrations at the majorty of locabions. Howewer, the dfference In predicted
concentrations was not considersd signifcant enough o substantially change the results of
me model run.

The efiects of temaln were not ther=fore Inciuded In the dispersion modeling assessment
Meteorological data

The mode! requires a minimum input of six meteomiogical parameters for housty sequential
or statstical data. The six parameters Inciuded In the meteoriogical data are surface
femperature [*C), wind speed (mis), wind direction (degrees from north), reiative humidity
(%], cloud cover {oktas) and precipitation {mm).

* BMT Cordah (2000} LAOMW Dwialed Assesamani Banbnoct; Chent Faldrk Coundl Repot ref g FAL 531 080001, g™
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A review of meteorclogical data was camled out fo determine the most appropriate set of
meteoroiogical parameters avallable.  The closest meteorlogical stallons to Haggs and
Eanknock, recording the full suite of meleoriogical parameters required by the moded, are
Eeshopion (Glasgow) and Gogarank [Sdinburgh).

Gogarbank meteoroiogical Station 15 a lowland site located approdmately 35km southeast
of Banknock at an altthsde of 5Tm above sea level (as ). The station Is close fo the Firth of
Forth and located In predominanty sUbWDan sUToUNGngs.

Eishopion meteorological station §s located approximately 40km southwest of Barknock at
an aifude of 5%m a.s.L Tl'EIEEE-LIT[H.ﬂI]Hg ﬂ'E-ﬂ'EEEI'Eﬂ:glﬂmEﬂEMﬂﬂ'EEEm
and rural with some Industrial and commendal sites nearoy. The station Is located kess than

2Km from the Firth of Clyde. The temain amund the meteorological station |s relativaly fiat
owing o the iood piain upan which It SHs.
it was determined In the 2009 Detalled Assessment Mat the mefeomiogical parameters

from Gogarbank would be the most appropriate Tor use I the atmospherc dispersion
assessment due o e fact that the meteomiogical site Is Iocaied In the Forth Valley and Is
kely to give a closer representation of the condiions in Banknock.

Metzorological data from Gogarbank for 2008 and 2009 were used In the modeling
assessment. & wind rose of the 2008 and 2009 mateominglical data from the Gogartank
meteoroiogical ste s presemted In Figure 2.

[ Surface roughness

The Interaction of wind fiow with the earth's surface generaies furouience, INfluencing
polltant dispersion. The strength of this tubulence is dependent on the land use, Wil
Dul-up areas genermting more furbuience than opan countryside. The ADMS-Roads user
guite Indicates Mat 3 surface roughness length of 0.5m Is sultabie for parkland and open
subwrbia. Haggs manly 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 0 represent the
agricufiural land armund the meteoroiogical she at Gogasbank.

T6 Road traffic emissions

The ADMS Roads atmospheric dspersion model uses the annual average hourly [AAHT)
#rammc fiow, vehicle spit and frafc speed o detenmine the pollutant emission rates for each
saction of road modaled.

TraiMe: count da3 for the ABD during 2008 and 2008 were provided by Transpon Scotiand.
&)l other local nad frafic counts were prowided oy Falkirk Councll from elther temporany
AUDMEtc COUMErs of manual raMc counts conducied duwing 2009 and 2010. TrafMc

EMT Condah Limitad 19 March 2011
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wolumes were projected Torward and backward where necessary using the Natonal Road
Traffic Forecast (NATF) central growth Tactor® for urban roads.

The ¥affic data collated for the modeling study Is considered more representative of actual
¥affc Nlows at this location than the data used for the original Detalled Assessment™. The
orginal as5esEMant used only SiNgle 1anes of framc on the ASD and used estimated trafc
count data. The cumently avallabie traMc dataset does however have s imitagons. This Is
due to a lack of avallable count data on the Sip roads on and off the AS0; particularty from
me southbound camageway where congestion |s known to ocour during busy perods as
¥affc leaves the ABD and queuss at the Haggs roundabout

The cument road works on the ASD at fis iocation have led to aitered framc fows both on
e AED and on the AS03 Klisyth Road. During 2009 a 40 mph (65 kmvhr) spead Iimit was in
force on the ABD using average speed cameras. The spesd Imit during normal operaton of
mis section of the ABD following compietion of the road works will be the UK. national speed
imit of 70 mph {112 kmih).

To account for the diference In trafic flows over 2008 and 2009, two baseline models using
me AB0 automatic frafic count data captured during 2008 and 2002 have been nun
separately. This allows modeling results from each year to be compared with the measured
WO, concenirations for each year and will provide an Indicalion of the effect of the cumment
¥raffic restricions and altered flows on air qualty during 2009. The 2008 trafic dataset year
s however congiderad the most appropriate to factor Torward for fulure year projections as
It showld be representative of the tramc Niows that will occur following compiction of the ASD
CoNStrucion work.

The road sounces modelled In Tie assessment and the traMc flow data ane presented for
2004 In Taible T and for 2004 In

Table &. The trafc counts on the ABD have shown an oweral reduction i trafc of
approodmately 11% on the southioound lane and 4% on T norhbound lane from 2008 o
2003, This may refiect a reducion In use of the road due to Me cument road works and
speed restrictions, of may reflact less commerncial vehicle and commuter USage of the road
due to recent recesslonary effects. The locations and extent of the roads modaled are

presemad on Figure 4.

* DETR: (1957} kafional Rosd Trafe Foreorsis {Great Bribain) 1597
" BT Condah (2000} LACKM Detaied Assatament Banbmoc; Fapo el G FAL 031 27" Aarl 2005
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Tabla 7. Modelled road sources data 2008
sl BAHT Law ARHT HaN % HOVE

il LV i inind HO3Y's b
(m}  fvehbw)  (kph] e

AE0 J3-H - resith insecs ans 325 408 110 203 D ol
AE0 J3-H - resith oulssce lans 325 T 110 7 D 05
BED S - soasih o ke %5 e 110 3 B0 ool
AED J3- M - south oulsicks ks 35 T 110 76 i B
Clasgoew Fd 'WE 3 2EN 50 g 50 5 5%
Clasgoew il EB 3 Ly 50 7 50 35%
Wiy Rl | Cvear ARG ES %5 5 50 g 50 1175
Wil R | v AE0 | WIE %5 177 50 13 50 S 0%
iy R ('l of ABXDN EB 35 73 50 13 50 S0
Kl R (ol of SN 'WE 3.5 L] 50 i 50 .7
AZ0 MB off ramp T 51 85 3 85 58%
BAE0 MB oh ramg T L 85 4 85 7.1
Elip kB0 | it ] 85 7 85 5 4%
Elip BED B CE 85 et 85 47

Tabla &: Modalled road source data 2003

Fstaliadl BAHT Law ARAHT HaN % HOVE
LS ] Livs & H3Vs i ez

imj  fwshBe)  [kplh]  feelie]  floph)

B 3 — meviiy iresite lane 35 55 85 A0 85 5 (P
BAE0 J3-H - resith oulssde lans 25 877 B85 7 B85 05
B S5 - south inside lane %5 A58 85 244 85 kol 3
AED J3- M - south oulsicks ks 35 T B85 T B85 B
Clasgow Fd 'WE 3 HI 50 = 50 5 5%
Clasgoew il EB 3 i 50 7 50 35%
Kl rd (vl B340} EE 35 B 50 iy 50 .7
WHr rd ol AR WH 5 7 50 13 50 S 0%
Wil rd (Wieal of 20 EB z5 178 50 13 50 S 0%
Ky rd (Viesl of A30]WE 35 B 50 & 50 .7
A0 ME off ramp T L 85 3 85 5 5%
AE0 ME on ramg T g3 B85 E B85 7. 7%
Elip WED B i 85 7 85 £ 4%
Elip BED f 54 85 48 85 47
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761 Diurnal traffic profiles

The ADMS Foads model requires TaMe data to be Input 3s an average vehicie fow per
hour. The accuracy of the iraMic fow Information can be Improved by use of time vanying
emisslons factors which detalls the dumal profle of the mad. The me varying tacions
aliow The average hourly frac fiow to be multiplied by a factor represantative of the
expected tramc fow at each hour of the day. The traMc Now factors are calculated a5 3
rafio between the hourly fiow and the average Sow.

Detalled hourty fraMc fiow data were avallable Tor ail of the roads modeled and a duma
proflle was calculabed for each road. The profie was calculated separately for weekday Le.

Monday to Frigay, Saturday and Sunday traMc flows. Each diumal profie was appiled fo
each respective rmad. The diumal profies used In the model are presented In Appendhc A

762 CGuewng traffic

TraMc |5 known to become congesied when approaching the roundabout 3 Haggs during
peak commuting NOWTS In the MomIng and earty evening. A method of modeling Queung
¥amMc using ADMS-Roads proposed Dy model developers CERC has been used 10
represent the periodic congestion at the Junclon. The method assumes that during
congesied periods 3 representative trac fow rate must be estimated.

Assuming that the vehicles are fravelling at the lowest speed that can be modelied using
ADMS-Roads (5 km/r, with an average vehicie length of 4m, and are positioned ciose to
each oiher during congested periods. The annual average hourty TaMc (AAHT) fow Is
calculaled by dviding e spead of the vehicies by the average vehicle length, which ghves
a reprecentative AAHT of 1250 vehides par hour durng congesied penods. The AAHT 5
men factored by the respective composition percentages of light and heavy vehicle types.
Quewng tramc road sections of S0m length were Incuded for all roads approaching he
roundabout. A tme varying profile was appled 10 each quete section to account for Me
taice-dally congestion periods during weekdays. The congesied periods were assumed 10
ocour from 07:00 - 10:00 and from 15:00 - 19:00. Queues were aiso Included on Satundays
between 11:00 - 13:00 o represent a busy perod at the weekend.

The queue noad sastion modedled In the assessment and the ramic fow data ans presantbed
InTable 9.

EMT Cordah Umitad pr hiarch 2011
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Table 3: Modslled guets mad sacilons data

Fhisied Foesiid AAHT L AAHT HIW 5
Ll L3V PELEV L] HedA's: i frind HOVs
1] fiph) fphj
Chlaigarw i WE i 3 1208 & 2 -3 35%
Kt rd (Oreer BE0) EE Gusiie 3.5 1111 -] = -] 1178
Elip B0 Qusus Soeion & Tia 5 538 -1 43 O

7.6.3 HNon-exhaust traffic emissions

ADMS-Roads calculates poilutant emission rales from wehicies based on exnaust
emissions only; additional road traMc sources were included to represent PM,, emissions
#om non-exhaust emissions. Road traMc processes oiher than fuel combustion Include tyre
wear, brakie wear, cluich wear, road Surface Wear, comosion of chassls, body and ofer
wehicie components, all contibuting collectvely 10 road dust. Non-2xhaust emissions for
each road sagment were calulated wsing PM., emission factors in g kmr' from the National
Atmaspheric Emissions Inventory {MAET) and the number of vehiges per day.

764 Projected affic emissions

For comparson with the 2010 ar qualty objective, It 15 necessary D assess PM,
concentrations using traMc fiows projected forwand fo 2010, TraMc emissions for 2010
were calculaied by projecting the avalable historical road frafic data Sorward o 2010
TrafMc: ficw r3ies 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 emisslons database which is used by the ADMS Roads model io
calculate mass pollutant emisslons per Klometne per sacond.

T.63 (Other local sources

Sources from the emissions Inveniory, described In Secion D above, were Included In the
model fo represent e local nonoad background sources of MO, and PM,.. The local
haﬁgmndmmenmﬂaﬂaﬁmmm. Emissions In @ volume soUrce ans
expressed In g/mis. The area of the volume SDURCE Was Shcsen to mach Me size of the
emisslon Inventory grid squares. The depin of the volume source was chosen fo be 10 m
as It was considered that the vast majorty of pollutants emitied from the other soumes
{commercial and domestc, Industial processes, eic) would be emitied within 10 m from the
ground. Emisslons from four 1Kkm x 1km grid squares covenng Haggs and Banknook were
Inciuded In e study.

" DETR (1257} Malional Rosd Trafle Foredcssts | Sreal Britain) 1907
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766 Chemistry scheme and background concentrations

ADMS-Rnads has an optional chemistry scheme which can model the photochemical
reactions that ocour between oxides of niirogen (NO,), ozone and hydmcarbons leading fo
me formation of NO. The chemisry scheme wilin ADMS-Roads also models the
conversion of sulphur dicdde (SO} fo suiphate parficles, which Influence Phg
concentrations.

it Is Important to Include chemical reactions when modelling road fraMc emisslons s NO,
emissions generally account for only around 10-20% of total MO, emissions from motor
'HME.WEMMHHWWMMMMMH
Chemical Reaction Scheme In ADMS-Roats simpifies Mis to eight reactions known as the
Generlc Reaction Set ADMS roads uses a defawt 10% of fotal MO, to MOy relationship
#om mofor vehicies, however e primary fraction of MO, emitted Dy road frafic Is now
known %0 be greaber than this and was estimated at approdmately 15% for uban roads
outsige of London. Recently punished estimations of primary MO, emission rates fom
motor vehicies In the UK. projected over the next twenty years are avallable from the UK, Al
Cuality Archive website®. Primary NIO, emissions from motor vehicies In the Falkink Coundl
area are predicted io range from 17% to 26% from 2006 fo 2015, The modeling study
predicted both botal MO, and NO; concentrations.

The chemistry module of ADMS-Roads requires hourly averaged background
concentrations of MO, MO, Ou. PM,; and S0y The background concentrations used In the

study were taken from the rural background awomatic monkorng site 3t Waukmilgien
RESENOIr near Glasgow. As well as providing the Information required by the chemistry
module of ADMS-Roads, the Waulkmiligien measurements also represent the regional
background contribution (fom sources outside the study anea) to atmospheric pollutant
concentrations in Haggs. The annual mean background concentrations measured n
Waulkmilgien In 2009 are presented In Tabie 10.

Table 10: Waulkmilighsn 2008-05 annual mean background pollutant concentrations

Far W™ Wiy | pgies™| el | g™ Pl (e By gy
2008 T 121 061 2 ]
2000 123 111 BiE 123 1]

® i oy iy oo ek phe
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T.7 Model results
T.71  Model Verification

To verfy the performance of the modelllng assessment, predictions of poliutant
concentrations were compared against measured pollutant concentrations. The mode
westfication methodology folowed the fechnical guidance TG (09). The vesification will be

discussad In the Tollowing sactions.

As described above, f0 account for the diference In traMc fows over 2006 and 2009 due i
Me cument construction work on the AED, two baselne modals using the AED automatic
#raMc count data captured during 2008 and 2009 have been run separabaly.

This aliows modeling results from each year to be compared with the measured MO,
concentrations for each year and provides an Indication of the efiect of the cument traMc
restrictions and aitered fows on alr quallly during 2009. The 2008 frafMc dataset year Is
however consldered the most appropriate to factor forward for future year projections as It
shouid be representative of the frafMc flows Tollowing completion of the ASD constmaction
work.,

7.7.11 NO; verification

Modalied predictions of annual mean NO2 concentrations were compared with local
monfionng data %o examing the comelaion between the modeled and measured annual
mean concenirations of NOZ. The results of the comparison using the 2008 tramc count
data are preseniad In Table 11 and Chart 3; and for the 2002 tramMc data In

Taple 12 and Char 4.

Table 11: 2008 Comparizon of modalled and monitorsd MO, concantrations

Maniled Sia =1 Basigrouined  Monborsd  Wodelad =%
T tps  desdripien HCH BiElNDE lellNCs: dferenhos
[ppin™) (i’ [agpin®]
HinJG il i~ T .
menker Ol R s 121 247 281 crp
Ky Rl FOT OT R I s 121 35 ME 235
KT credasent POT OT R s 121 47 43 235
Charmasniss rd FOT DT B ILrtsan 121 % 33 -5
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Chart 3: 2008 MO, varification — monltorad ve modslled concantrations
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Chart 4: 2005 MO, varification — monltorad ve modslled concantrations
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The comparison Indicates that the model 15 under predicing MO, concentrations at ail
moniionng locations using both the 2008 and 2009 fraMc datasets. The comparison also
indicates that the 2009 model i, on average, underestimating MO, concentratons by a
greater amourt than the 2008 model.

Wuﬂpﬂﬁmﬁﬂﬂ;mmﬂﬂ:mmbeumammrwurmnﬂm
relating to the mode! Input data, for exampie:

=  Sslimated background conceniraions may be Incoimect;

= meteomiogical data may not accurately represant local condibions;

= uncestainbies may exst In soue acivity dats, such 3s faMc flows and emission
Tachors,

« Inhesent uncertaingies or Imitabons In modal nput parameders, such as surface
roughness length, or minkmum Monin-Cioukhov lendgth; and

=  uncertainties associated with the monitoring dats

it can be observed from Tabie 11 that the model results using the 2008 dataset at the two
Urban Background diffusion fube locations are under-ssimating MO, concentrations by
much less than at the roadside difusion fube locations. The model Is therefone performing
reasonably well at the urban background tube locaions but not at the madsige tube
iocations. This Indicates that the volume source emisslons (which represent me local
background conbribution) and the reglonal background MO, are falfy representaive of
achl MO, concentratons In the study area It also ingicates that the road source
emissions of NO; are being underesimated.

Athough It s considered that the model input data used for the study IS the best avallabie
data with which to conduct the study, assumptions have been made when compling the
fraffic fiow data. A review of the model Input data was tharefore undertaken.

Follraing review, the model Input dal3 was conskdensd o be the best cumentty avalabls
data with which to repressnt the local errdronment and TaMc emissions.

To account for the model under-prediction of MO, concentrations, It is necessary io apply
model adjustment io the road source confribution of MOy concenfrations Le. exciuding
background which Incluges e Waulkmiligien naral background and the local baskground
volume source contributions. Adjustment has been applied to the MO, concentrations
medelied using e 2008 iraMc dataset only.

The modal adustment follows the mathod suggested I TG{0Z). Annual mean NO;
concenrations meaasunad wsing difusion tubes have bean converted 1o MOy concanTations
using the NO; to MO calculator provided on the LAGM tools siie'®. Modelied NOx

" DEFRA [2010) M2 1o HOZ cabsulalor, Skl al 1ol gees kot . :

Bonssad July 2000
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concentrations have been compansd with the respective measurad NOy concentrations at
monifionng locations and a Inear regression analysis conducted fo derive the comecon
facior. A comparson of the measured and modelied MOy concentations 5 presenied In
Taisie 13 and Me scather piod presanted In Ermor] Referancs sourcs nod found. b2,

iChart 5: Raflo of monltorsd we. Modalled road contribufion Ny
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# WOy comedion fachor of 1.1324 was derteed and has besn applied o all modell=d road
oniriouTon MO, concenirations.

The neat step of the adustment process was to apply the MOy comection factor to the
modelied Mad contrioution MO, cONCENtrations al each monitoning location, and then
convert the predicted MO, concentrations to annual mean MO concendations for
cOmMpanson Wl e measwed values. The results are presented i Tabie 14. The
percentage dfferences between the adjusted modelled MO, concentrations and the
measured concentrations at the manitoring locations are within 25% at all iocations, with
Te excepion of Auchinioch Drive, Indicating reasonable configance In the model oulput.

A comparison of e adjusted modeliad and measured NO, concentrations Is presented on
Chart 6. On average fhe monkored concantrabions are now 2.6% higher than the measured
ones: whereas, prior to adjustment, the montaored concentrations wers 33.4% higher than
e measured onas. This overal Increase |n modelled concenirations has causad the mose
resulis at Auchinioch Drive and Gamgrew Foad to Increase significantly, as at these
jocations the model was underestimating MO, concentrations by only a small amount due i
mese locations being away from the main roads being modelied. When consldering the
agjusted results across the modelied domain, the predicted results at Iocations away from
e roatside should be considered In condext with this over-estimation caused by e model

verification/adjustment process.

EMT Cordah Limited b March 2011
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Chart & Monitored ve modellsd MO, after modsl adjustment
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Finally, the agjustment factor was applied to the modelled MO, concenirations at all of the
specified receptons In Me study and across the modelled grid and then converied o NO:
concentrations. The adjusted resulis are presented In Sechion 7.7.2.

7.7.12 PM,, verification

No local montorng data were avallabie to alow 3 verfication of predicted PM
concentrations. TS {09) paragraph A3.244 recommends that In the absence of any PM,,
data for vertfication, It may be appropriate to apply the road MO, adusiment to the
modelied road PMy. I this identfies exceedances of the objecitve fen it would be
appropriate o monitcr PR to confim e indngs. The road MO, adjustment factor of
1.1324 was therefore 3ppilled to the predicted road PM,. using 3 similar method to that
described for the MO, adusimeant above.

BEMT Cordah Limited &4 March 2011
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Tabis 13: Comparison of modelied and monitorad NO, concentrations 2008

on. . egrons “7 sas 121 217 142 23 260 88 8504 @ad
Kiwyth Ra FOT ®0 76 44 121 217 21 %2 200 5474 7068 Fryn
Kerr Crescent POT 0 % 33 121 27 142 23 .00 7663 7071 =2
Carngrew R FOT %0 @097 121 217 142 25 20 227 a7 74 2524
Auchinioch Drive POT 24.0 &8 121 217 142 27 00 2% 82 53 86 3198

Tabie 14: Calculation of adjusted modelied total NO; from adjustad modelled total NO, 2008

Ratio of mondored Adjatment fackor Adusted Adated modeled Modefled total NO
road contrution for modelied road modeled road total NOy (based on empincal
NOy/ modeled road contridution contribution NOy {ine. backgrosnd
conibution NOx
HaQos autoeaic moniior 08 11304 828 751 643 447 -19%
Kinyth R4 POT 11 1134 5490 71 a7t as0 €%
Katr Creacert POT 18 1134 548 71 v 1 420 <12%
Carrgrew Rt POT 11 113 288 £1.1 7 250 10%
Auchinioch dive POT 08 1.13M 353 580 3022 240 2%
BMT Coraah Umbied 30 March 2011
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772 Bassline scenario modelling results

Contour piots showing predicted ground level annual mean NO, concenirations are
presenied on Figure 5. The predicted 99.79% percentile of 1-hour mean concentrations Is
presented on Figure €. Contour plots showing the predicted ground level annual mean PM,;
concenirations In 2010 are presented on Figure 7 and the 36" percentle of 2<-hr means
presentad In Figure &.

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 Table 15. When the
predicted poliiant concentrafions at elevated receptors are compared with Te predicted
ground level concentrations at the comesponding locations on the confour plots; | can be
observed that the ground level concentrations are higher than the concentrations at the
elevated height of the receplors. This demonstrates the reduction In predicied poliutant
concentrations with hesght fom the road.

Tabla 15: Bassling scenario-Predicted pollutant concenirations at apacified receptors

HinZ arbeimal: monllor 1.5 4313 ir.a
AED Mo Bound Cheary, Bamskrioh m a81.8 g
Ryt Fooad, Bankmock mn 4313 L[
Camgrew Foad, Hagms m 358 58
Hait Crestainl, Haggs mn 430 T
P isipar m 425 7.0
Risapier 3 m 474 T8
Riszdpier 3 m 424 TEA
Riesepior 4 m A E 57
Heakh Cening im a4 155
Bk Caile Hoima il 4313 148
Bl im 265 a5

7.7.3 Discussion of results and validation of NO; AGMA boundary

Hiy

The modelled predicions of annual mean MO, concentrations i1 2008 have been used i
walidate the existing NO; AQMA boundary. Mogel vertfication has identified that the mods
has under-ssimated MO, concenfrations at roadside localions but was mare accurate at
iocations away from e main roads. The modelad MO, resuts have subsequenty been
adjusted upwards so that, on average across e monfionng locations, hey are In ciose

EMT Cordah Limited 3 harch 2011
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agreement with e 2008 Monkoring resuls. This Nas howaver Increasad the predicted NO.
mmWﬂmﬂbmhmmﬂmMMnm,mmmmmm
Merefore be considerad In this conteat.

Analysis of e contour plot In Figure 5 Indicates that the MO, annual mean objectve of 40
pg'm’ Is predicted to be exceeded at ground level locations up 1o approximately T5m fom
me ME0 roadside and up fo 30m from the Kiisyth Road close to the roundabout. A5 several
resldential properties ars present ciose io the moads modeled, this represents many
iocations of relevant human exposure which are close bo the rads assessad.

m:amﬂmm;ammmuﬂmlnmmmnqmn
predicted is within the existing boundary of the AQMA at many locations. The deciskon %
deciare e AQMA for NO; and the cument boundary are therefore considersd to remain
vaild.

P#y

Examination of the contour plot In Figure 7 showing the predicied spatial variation of annua
mean P, concentrations in 2010 Indicates that the Scottish objective of 13 pg'm® may be
excecded 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 fom the Kiisyih Road which Incluges residental properties and thelr gartens.
The predicted PM,, concentralions have not however been verfied against local monkoring
data, and In accordance win the TG{DS) model verifcation guidance, have been adjusted
upwanis using the comecion facior derived for mad NO,.  The predicted Phy
concentrations may not Mevefore be representative of what s actually happening at this
location. 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 to estsbilsh I PM,, should be considered In any fubure air quallty
asGesEMant work at this incation.

For Doth the MO, and Py predict2d anmual mean concentations It & appanent that the

moet Tkely area where concentations In excess of the air quailty objectives will ocour s
ciose to the Kilsyih Road on the S0Uth sioe of the ABD. This 15 ety to be atributanie to tha

congestion which 0Ccurs 3s traMc approaches the roundabout during busy periods.
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g FUTURE SCENARIOS

Future road frafic scenados have besn modalied to vestigate the effect of expected
Increases In ramc flows and reductions In wehicle emisslons In fuiure yEarE. The yeas
which have been assessed ame 2012 which Is when the AS0 Stepps i Hagos road project
is expected to be complebed and 2015 which represents 5 years Info the fuure.

Trafc volumes are predicted 1o grow by 1.45% par year™® from 2011 - 2015, Emission
tactors for MO and PM, from vehides are expected fo reduce armualy due B
technological atvances In vehicie and engine design combined with oider, more poiluting
wehicies being removed from the UK vehicle fleet, these changes to the vehicle fleet are
accounted for In e vehicks emission factors for aach yaar In the ADMS Roads modal.

Modaling predicied frafMc growth and the expected reduction on vehicke pollutant emissions
represents a “do-nothing” scenarky wilh respect fo managing road traMc flows and
emissions In Haggs. No fraMc management measures that can be assessed using
dispersion modeling have been considened.

The pregicted annual mean MNO; and PM,, concentations acnoes the study area are
presenied In Tadle 12 and Table 14 respectively. & reduchon in overall NO; and Pl
concenrations i predicied at most receplons, which reflects the sxpecied reducion n
wvelicie emisslons despite Increased IEMe Nows. The reductions are, hivwever, Emall and
nof suMiciemn 0 enable the MNAGQS objestve for annual mean MO; conteniraions 1o be met
at all locations of relevant exposune.

Tabla 16: NO: annusl mean predictions 2008, 2012 and 2015 [pgm’)

80

Resapier Haighi 2008 212 6 Raduetion
Hinggs airiomabic ronion 1.5m 433 418 404 ]
Ky Fooad, Banknosk 2m 433 434 417 148
Chamgres Road, Hagos 2m 358 348 343 14
Kasim Cresoant, Haggs 2m 430 435 415 bt |
Fioipbor 1 im 425 405 401 25
Fizispbor 1 im 474 458 444 k]
Rz 3 im 424 408 ana ped |
P inmiebr 4 im 338 =T 32T o1
Hialth Canine im 34 331 330 [P
Banksisw Carg Home im 433 o1 8|7 46
Basharnl im M5 1 Ira o5
" DETR {1997 Matonal Road TrafMo Fosabe (Do B 1067
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Tabla 17 PM,, annual maan predictions 2010, 2012 and 2015 {pgim?)

Fieszeptor Hetghi 210 2012 216 R et
Hagge aincmabe monl 15m 7.0 T 8T FE]
Filiye Reoard, Binkrock =m 7.2 7.1 17.1 o1
Chiaageree Fioeacd, Higig =m 158 155 55 o1
KaaiT Cressosnt, Huggs =m 7.1 7.0 T oz
Recepior 1 m 7.0 HE8 8T E
Fesceptor 2 m 178 7.4 172 [
Rescepior 3 1m A 88 5 03
Riscasior 4 1m 157 157 157 i
Hialth Canima 1m 155 154 154 o1
Eianbstew Care Home im 148 148 147 o1
St im 145 145 145 0

9 SOURCE APPORTIONMENT

A sOuNce apportionment study has been undertaken to Investigate the fraction of fodal NO:
atirbutable to diferent sources at the Hagos AQMA. This was conducted using the
“Groups” feature of ADMS-Roads; saparaie groups are created 1o Include diferent sources,
T moded then predicts poliutant concenirations as 3 resut of emissons from each group.
The groups which were Incluged In the model were:

& Al sourcas

= Volume sources only (local non rad fraMc emissions)
« Roads only (no queulng tramc)

+  FRoats only [win queuss)

This allowed calculation of e fracion of the ol predicied NO; annual mean attiiutEile
0 thie folowing SOoUnCes:

« Regional background

s \plume sourcss (L2, local non-oad tramc Sources)

=  [Road sources onty [with qusuing traffic exciudad); and
s  Queuing FaMc only

To demaonsirabe the contribution of each sounce to annual mean KOy concentrations at the
recepions specilied In the shady, WC: concentations atiibutabie o each source ane
presenied in the bar Char Delow.

EMT Condah Limitad 34 March 2011
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The chart Indlcates that a large  contnbartion o the D43l MO, concentrations at the
specified recaptar incations are atmbutatie b noad raic emissons.

The efect of gualing or congested rafc Is greatest at the recepion localions doses o the
rundabout and Is neglginke at locations away from the modeled Queuss. The sounss
apportionment shudy demonsirales Mat redwction of road traMc emissions by up b0
approeimabey 20% ks required to enable compllance with the MO, alr qualily objecives at
receplor Incations at Haggs.

MO, Souroe apportionment

b o]

B Lzageodon

W o poarcaa

W e barigraand

W hsgiral
K

=]

R i F F 5 o
NI S

10 CONCLUSIONS

Follraing Te declaration of an AGMA Tor MO; at Haggs In March 2010 3 Fumher
Azsegsment of air quallty has been conducied. Both MO: and P, concentralions have
Deen assegsadl

Analysis of the avalable auipmatic monforing data has shown that annual mean
concentrations measured at Haggs were In excess of the MAQS MO, objectives In 2006
and decreased I 2009 fo less than the objectve. Annual mean MO, concentrations
measured using difusion tubes have however remained faiMy constant at most of the fube
jocations over the I3st Mree years with only small fluctuations observed. Annual mean
concentrations In excess of he MAQS objective were measured at e Kem Crescent
roadside localion. PM,, concentrations are not cumently measured at Haggs.

BMT Cordah Limited 35 Ktarch 2011
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To examine the spatial exient of any exceedance of NAQS objectives a disparsion
madeling study of Incal emissions sources has been undertaken. The disparsion modaling
sty utllised emisslons data complied n an inventory of iocal emissions sources. Analysls
of the emissions Inventory has identifed that e majorty of MO, and PM,, emissions at
Hagos are attributabie to road e emissions.

Due to curment road works on the ABD at this localion, which have led to aitered traMc fows
Both on the A0 and on the A303 Klisyth Road, 3 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 curment trafic restrictions and akered Niows on alr qualty during 2009, The 2006 traMc
fow data were considersd most appropriate to factor fonkand for fulure year projecions as

mey shoukl be representative of the traMc Nows that wil ocour Tollowing compleson of he
ABD construchion work.

The resulis of the dispersion modelling shudy have Indicated that the NO; anmual mean
objective of 40 pg/m® 5 predicied io be excesded at ground level locations up %o
approximately 75m from the MED roagdsige and up io 30m fom the ilsyih Road ciose to
™e roundabowt. As several reskdentlal properties are present close o the roads modsiled,
mis represants many locations of relevant human exposue. The dispersion modeling has
merefore confirmed Mat the declaration of the existng NO, AQMA is valld and mat the
Doundary that nas been set shoukl be maintained

The predicied annual mean P, concentrations in 2010 indicate that the Scofiish objecive
of 18 pgm® may be exceeded at residentidl properies on Kisyth Road near the
mundabout. The predicted concentrations have not however bean verfiad with monitorng
data, and have been adjusted upwands using the comection factor destved for road MO,
which may not be representative of what 16 actually happening at this location. Basad on
#is, monforing of PM,, concentrations s recommended to estabish ' PM,, shouid be
congigened In any future air qualty assessment work at this location.

Modzling of RUlUre SCEnancs AcCOUNTNg for TaMc VOIIME growih and reductions In venide
emisskons has Indicied that a regucson In overall NO; and PM., concentralions is predicted
at mast receptors, the reductions are, however, Insufficient o enable the NAGS objective
for arnual mean NO; concentrations to be met A reduction In road trafMc emissions via
gther achion plan measures is thensfore required to enable Tulure compliance Wi the MO,
ar quailty cjective at this location.

EMT Condah Limited 3 March 2011
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APPENDIX A
Diurnal profiles used for the dispersion modelling
DHurnal profile for Kikeyth Road
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Diurnal profile Tor Glasgow Road
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Glosaary of Termsa

AADT Annual reerspe dally il
AAHT Annual averspe Foury okl
AR Alr Guallty Management Area
DE-RL& Departmient for Environment, Food and Rural AfTars
HGEW ey Qoo vehice
LG Loscal Adr Quality Management
LGN ILight Gaoaedls Wiamiicie
MAE] EBadonal Almosphenc Emissions inventory
MADS Magonal Alr Quaslty Srassgy
HT IErCagesr ook
My Bty o e
MG Bt oarhdes.
Py Fardculabe mather with a diarmeter of 10m or less
SEPA Ecotish Erdronment ProfecSon Agercy
= Eulphur dicorkce
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