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Forward

Gravesham Borough Council is committed to the process of Local Air Quality Management
and as such has included it as a Sustainable Community Strategy priority in Gravesham’s
Corporate Plan. The council wants to achieve an improvement in Air Quality in the borough
and wants to prevent Air Quality deteriorating for the benefit of both residents and visitors.

The council takes ownership of the Detailed Assessment and will carry out the proposed
actions arising from the report.
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Disclaimer

This Report was completed by Bureau Veritas on the basis of a defined programme of work and
terms and conditions agreed with the Client. Bureau Veritas’ confirms that in preparing this Report it
has exercised all reasonable skill and care taking into account the project objectives, the agreed
scope of works, prevailing site conditions and the degree of manpower and resources allocated to
the project.

Bureau Veritas accepts no responsibility to any parties whatsoever, following the issue of the Report,
for any matters arising outside the agreed scope of the works.

This Report is issued in confidence to the Client and Bureau Veritas has no responsibility to any third
parties to whom this Report may be circulated, in part or in full, and any such parties rely on the
contents of the report solely at their own risk.

Unless specifically assigned or transferred within the terms of the agreement, the consultant asserts
and retains all Copyright, and other Intellectual Property Rights, in and over the Report and its
contents.

Any gquestions or matters arising from this Report should be addressed in the first instance to the
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Executive Summary

Part IV of the Environment Act 1995 places a statutory duty on local authorities to review and assess
the air quality within their area. For local authorities that have identified areas, within their Annual
Progress Reports, where there is a potential risk of exceedence of Air Quality Strategy (AQS)
objectives a Detailed Assessment is required.

This detailed assessment for nitrogen dioxide (NO,) is required following measured exceedences of
the annual mean objective at diffusion tube sites in 2007. The three areas that showed exceedences
in 2007 were;

Parrock Street and Echo Square, Gravesend;
Northfleet area, including Stonebridge Road and the Hill;
Wrotham Road, Meopham.

The scope of this assessment is to predict NO, annual mean concentrations at relevant receptor
locations at these three sites and determine if it is necessary to declare an Air Quality Management
Area (AQMA) at any of these locations. A detailed dispersion modelling assessment has been
undertaken using ADMS Roads Extra 2.3, part of Cambridge Environmental Research Consultants
(CERC) Ltd Atmospheric Dispersion Modelling System.

From the results of the detailed assessment the following conclusions and recommendations can be
made.

Echo Square Junction and Parrock Street:

It is recommended that the Council declare an AQMA based on predicted exceedences of
the annual mean air quality objective for NO,. The area around the Echo Square junction
has a number of exceedences as well as parts of Parrock Street.

Wrotham Road, Meopham:

Modelling has shown that the levels of NO, were at the annual mean air quality objective of
40rrg/m3 at the facade of the house opposite the George Public House. A recommendation
has been made with respect to monitoring to confirm compliance with the annual mean
objective.

Northfleet Area:

The modelling showed no predicted exceedences at any relevant receptor location
modelled. It is therefore recommended that the Council continue monitoring in this area in
order to demonstrate continued compliance with the annual mean NO, objective.

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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1 Introduction

Bureau Veritas UK Limited has been commissioned by Gravesham Borough Council to undertake
this detailed assessment based on the information provided by the local authority.

This detailed assessment for nitrogen dioxide (NO,) is required following measured exceedences at
diffusion tube sites in 2007. The three areas that showed exceedences in 2007 were;

Parrock Street and Echo Square, Gravesend (GR56, GR67, GR96)
Northfleet area, including Stonebridge Road and the Hill (GR30, GR52, GR98)
Wrotham Road, Meopham (GR94)

1.1 Legislative Background

The significance of existing and future pollutant levels are assessed in relation to the national air
quality standards and objectives, established by Government. The revised Air Quality Strategy
(AQS)' for the UK (released in July 2007) provides the over-arching strategic framework for air
quality in the UK and contains national air quality standards and objectives established by the UK
Government and devolved administrations to protect human health. The air quality objectives
incorporated in the AQS and the UK Legislation are derived from the Limit Values prescribed in the
EU Directives transposed into national legislation by member states.

The CAFE (Clean Air for Europe) programme was initiated in the late 1990s to draw together
previous directives into a single EU Directive on air quality. The Directive 2008/50/EC? introduces
new obligatory standards for PM, 5 for Government but places no statutory duty on local Government
to work towards achievement.

The Air Quality Standards (England) Regulations 2007° came into force on 15" February 2007 in
order to align and bring together in one statutory instrument the Governments obligations to fulfil the
requirements of the CAFE Directive.

The objectives for ten pollutants (benzene, 1,3-butadiene, carbon monoxide, lead, nitrogen dioxide,
sulphur dioxide particulates - PMy, and PM, s, 0zone and PAHSs - Polycyclic Aromatic Hydrocarbons)
have been prescribed within the Air Quality Strategy" based on The Air Quality Standards (England)
Regulations 2007.

Part IV of the Environment Act 1995 places a statutory duty on local authorities to periodically review
and assess the current and the future air quality within their area — a process known a Local Air
Quality Management (LAQM). The air quality objectives that apply to LAQM are defined in Air
Quality Regulations 2000* and Air Quality (England) (Amendment) Regulations 2002° for seven
pollutants benzene, 1,3-butadiene, carbon monoxide, lead, nitrogen dioxide, sulphur dioxide,
particulates - PMy

! The Air Quality Strategy for England, Scotland, Wales and Northern Ireland (2007), Published by Defra in partnership with
the Scottish Government, Welsh Assembly Government and Department of the Environment Northern Ireland

? Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality and cleaner air
for Europe

% The Air Quality Standards Regulations 2007, Statutory Instrument No 64, The Stationary Office Limited
4 The Air Quality (England) Regulations 2000 (Statutory Instrument 928)

° The Air Quality (England) (Amendments) Regulations 2000 (Statutory Instrument 3043)

Bureau Veritas Air Quality

Gravesham Borough Council Detailed Assessment
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The UK Government and the Devolved Administrations have also set new national air
quality objectives for PM,s. These objectives have not been incorporated into LAQM Regulations,
and authorities have no statutory obligation to review and assess air quality against them.

The locations where the AQS objectives apply are defined in the AQS as locations outside buildings
or other natural or man-made structures above or below ground where members of the public are
regularly present and might reasonably be expected to be exposed [to pollutant concentrations] over
the relevant averaging period of the AQS objective. Typically these include residential properties
and schools/care homes for longer period (i.e. annual mean) pollutant objectives and high streets for

short-term (i.e. 1-hour) pollutant objectives.

Table 1- Air Quality Objectives included in the Air

Quality Regulations for the purpose of

Local Air Quality Management

Pollutant Obiective Concentration Date to be achieved by and
| measured as maintained thereafter
Bz 16.25 g/m® running annual 31.12.2003
All authorities mean
AULTRNINES T et eng) 5.00 g/m3 annual mean 31.12.2010
Wales only
Authorities in Scotland and 325 g/m® running annual 31.12.2010
Northern Ireland only mean
1,3 Butadiene i
— 2.25 g/m® running annual 31.12.2003
All authorities mean
Carbon monoxide maximum daily
Authorities in England, 3 . i
Wales and Northern Ireland 10.0 g/m running 8-hour | 31.12.2003
mean
only
Authorities in Scotland only 10.0 g/m3 :::22:]”9 8-hour 31.12.2003
Lead 0.5 g/m3 annual mean 31.12.2004
All authorities 0.25 g/m3 annual mean 31.12.2008
200 pg/m®, not to be
Nitrogen dioxide exceeded more than 18 | hourly mean 31.12.2005
times a year
All authorities 40 ug/m3 annual mean 31.12.2005
. 50 pg/m®, not to be
Partlgles (PM 10) exceeded more than 35 | 24 hour mean 31.12.2004
(gravimetric) i
times a year
All authorities 40 pg/m3 annual mean 31.12.2004
50 g/m° not to be
o . | exceeded more than 7 | 24 hour mean 31.12.2010
Authorities in Scotland only times a year
18 g/m3 annual mean 31.12.2010
350 g/m° not to be
Sulphur dioxide exceeded more than 24 | 1 hour mean 31.12.2004
times a year
125 g/m° not to be
All authorities exceeded more than 3 | 24 hour mean 31.12.2004
times a year
266 g/m° not to be
exceeded more than 35 | 15 minute mean 31.12.2005
times a year

a EU Limit values in respect of nitrogen dioxide to be achieved by 1st January 2010. There are, in addition, separate EU limit
values for carbon monoxide, sulphur dioxide, lead and PMy, to be achieved by 2005, and benzene by 2010.

b Measured using the European gravimetric transfer sampler or equivalent.
¢ These 2010 air quality objectives for PM;o apply in Scotland only, as set out in the Air Quality (Scotland) Amendment

Regulations 2002.

*Rows shaded grey highlight the pollutants to be studied in this report.

Bureau Veritas Air Quality
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1.2  Local Air Quality Management (LAQM)

As established by the Environment Act 1995 Part 1V, all local authorities in the UK are under a
statutory duty to undertake an air quality assessment within their area and determine whether they
are likely to meet the air quality objectives set down by Government for a number of pollutants. The
process of review and assessment of air quality undertaken by local authorities is set out under the
Local Air Quality Management (LAQM) regime and involves a phased three yearly assessment of
local air quality. Where the results of the review and assessment process highlight that problems in
the attainment of health-based objectives for air quality will arise, the authority is required to declare
an Air Quality Management Area (AQMA) — a geographic area defined by high levels of pollution and
exceedences of AQS objectives.

The LAQM regime was first set down in the 1997 National Air Quality Strategy (NAQS)6 and
introduced the idea of local authority ‘Review and Assessment’. The Government subsequently
published policy and technical guidance related to the review and assessment processes in 1998.
This guidance has since been reviewed and the latest documents include Policy Guidance
(LAQM.PG (09))7 and Technical Guidance (LAQM.TG (09))8. The guidance lays down a progressive,
but continuous, framework for the local authorities to carry out their statutory duties to monitor,
assess and review air quality in their area and produce action plans to meet the air quality objectives.

Defra and the Devolved Administrations released the latest Policy and Technical Guidance in
February 2009, in anticipation of the fourth round of review and assessment.

1.3  Summary of the Review and Assessment by Gravesh am BC

Gravesham Borough Council undertook the first round of review and assessment between 1998 and
2001. The first round was a three-stage process, which assessed the sources of seven air pollutants
of concern to health: benzene, 1,3 butadiene, carbon monoxide, lead, nitrogen dioxide (NO,), fine
particulates (PM;o) and sulphur dioxide. The conclusions of the first round were that it was expected
that all Air Quality Objectives were expected to be met with the exception of NO, and PMj,. Two Air
Quality Management Areas were declared: the ‘Northfleet Industrial AQMA’ for fugitive PMyg
emissions and the ‘A2 Trunk Road AQMA’ for PMyyand NO, from road traffic emissions.

The updating and screening assessment (USA) was the first phase of the second round. Similar to
stage one of the first round, there was consideration of the seven pollutants of concern to health and
an assessment was made as to whether Air Quality Objectives for these pollutants would be met.
Gravesham Borough Council completed this in July 2003, with the conclusion that a detailed
assessment was required for NO, due to emissions from road traffic on the Gravesend town centre
one-way system, four heavily trafficked junctions ((1) Wrotham Road/Old Road West (2) Parrock
Road/Old Road East (3) Old Road West/Pelham Road (4) Perry Street/Vale Road) and the A226
through Northfleet.

The detailed assessment (2004) and subsequent addendum report considered the nitrogen dioxide
(NO,) annual mean objective at the six locations identified in the updating and screening
assessment, through dispersion modelling using ADMS-Roads and additional monitoring undertaken
at relevant receptor locations. The results showed that there were predicted exceedences of the NO,
annual mean objective identified at the nearest receptors within three of the areas that underwent
detailed assessment: A226 one-way system Gravesend, B262/B261 Pelham Arms Junction, and
A227/B261 Wrotham Road/Old Road West Junction. Gravesham Borough Council declared these
three further areas as Air Quality Management Areas (AQMAS) on 1st April 2005.

The third round of review and assessment, following the same stages as the second round, began
with the USA 2006, which concluded that a detailed assessment was required for NO, due to

DoE, 1997, ‘The United Kingdom National Air Quality Strategy’, The Stationary Office

7 Policy Guidance LAQM.PG(09) (2009), Part IV of the Environment Act 1995, Local Air Quality Management, Published
by Defra in partnership with the Scottish Government, Welsh Assembly Government and Department of the
Environment Northern Ireland, The Stationery Office

8 Technical Guidance LAQM.TG (09) (2009), Part IV of the Environment Act 1995, Local Air Quality Management, Published by
Defra in partnership with the Scottish Government, Welsh Assembly Government and Department of the Environment
Northern Ireland, The Stationery Office

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
12



Gravesham Borough Council
Lagm Detailed Assessment 2009

7828,
BUREAU
VERITAS

emissions from road traffic on Stonebridge Road in Northfleet, Springhead Road, Northfleet, and
Echo Square junction in Gravesend. In addition, it was recommended by Defra that consideration be
made to PMyq at the junction of London Road, Springhead Road and Dover Road in Northfleet. The
detailed assessment concluded that there were no predicted exceedences of PM;q objectives. With
respect to the NO, annual mean objective, there were a small number of predicted exceedences at
receptors on Springhead Road, Northfleet that warranted further investigation. The detailed
assessment recommended commissioning a new traffic count and undertaking further monitoring at
the worst-case modelled receptor to confirm compliance with the annual mean objective. The
detailed assessment addendum (2007) incorporated new traffic data and monitoring data. This
concluded that the objectives would be met and no additional AQMAs were required to be declared
at that time.

Following measured exceedences at diffusion tube monitoring sites in 2007 in three areas it was
recommended that a detailed assessment be carried out for these sites.

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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2 Baseline Information

The scope of this assessment is to predict NO, annual mean concentrations at relevant receptor
locations at three sites within the borough. These sites were identified as being at risk of exceedence
of the annual mean objective for NO,, based on 2007 monitoring results. Therefore, it is necessary
to assess the areas to determine if it is necessary to declare an AQMA at any of the locations.

The purpose of the detailed assessment is to provide the local authority with an opportunity to
supplement the information they have gathered in their earlier review and assessment work and
more accurately assess the impact of pollution sources on local receptors at identified hotspots
through detailed dispersion modelling. Dispersion modelling can be used to predicted concentrations
over a wider area than can be monitored. It is important to ensure, as far as possible, that the results
of modelling reflect the results from local monitoring sites across the assessment area and allow
comparison of pollutant concentrations against the AQS objectives. This Detailed Assessment will
identify with reasonable certainty whether or not pollutant concentrations are likely to exceed the
AQS objectives and, if so, define the extent and magnitude of the exceedences.

The detailed dispersion modelling has been undertaken using ADMS Roads Extra 2.3 part of
Cambridge Environmental Research Consultants (CERC) Ltd Atmospheric Dispersion Modelling
System. This system has been extensively validated by the model supplier and is frequently used in
Local Air Quality Management.

Verification of the modelling has been undertaken using data from diffusion tube monitoring sites. All
the diffusion tubes were bias adjusted using a factor determined locally, through the co-location (in
triplicate) of diffusion tubes with two continuous monitors.

2.1 Traffic data

Traffic data for the detailed assessment has been provided by Kent County Council, via their
consultants Jacobs, including Annual Average Daily Traffic (AADT) data for the baseline year 2008.
Where speeds were not known the speed limit for the road was used for free flowing conditions.
Speed was reduced near junctions to 20kph and along congested sections of the road by 10kph to
account for stop/ start emissions. A Summary of the traffic data used in the assessment is shown in
Appendix 1.

2.2 Air Quality Monitoring

Gravesham Borough Council has two air quality monitoring stations within the Borough: one at a
roadside site along the A2 at Painters Ash School (grid reference x=562584, y=172075) and the
other at an industrial background site at Lawn County Primary School in Northfleet (grid reference
x=562159, y=174358). These were installed in January 1999 to more accurately assess levels of
NO,, PM;q and sulphur dioxide. There are triplicate NO, diffusion tubes co-located at the sites, which
provide data for the bias adjustment of diffusion tubes.

NO, concentrations are measured using chemiluminescent analysers. The analysers are calibrated
on a fortnightly basis in-house and the Kent and Medway Air Quality Monitoring Network (KMAQMN)
managers ratify the data. The Quality Assurance/Quality Control (QA/QC) procedures for the
KMAQMN are equivalent to the UK Automatic Urban and Rural Network (AURN) procedures. The
manufacturer, Enviro Technology PLC, services the station on a six monthly routine basis.

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Outside the continuous monitoring network, Gravesham Borough Council undertook monitoring at 67
NO, diffusion tubes sites in 2008. The diffusion tubes are supplied and analysed by Harwell
Scientifics utilising the 50% Triethanolamine (TEA) in acetone preparation method. Harwell
Scientifics participate in the Workplace Analysis Scheme for Proficiency (WASP) for NO, diffusion
tube analysis and the Annual Field Inter-Comparison Exercise. These provide strict performance
criteria for participating laboratories to meet, thereby ensuring NO, concentrations reported are of a
high calibre. The lab follows the procedures set out in the Harmonisation Practical Guidance.

With regard to the application of a bias adjustment factor for the diffusion tubes, the technical
guidance LAQM.TG (09) and Review and Assessment Helpdesk recommends use of a local bias
adjustment factor where available and relevant to diffusion tube sites. Gravesham Borough Council
has two (triplicate) diffusion tube co-location studies at the A2 Roadside and Northfleet background
sites. For 2006 and 2007 data, the bias adjustment factors have been taken from the Council's
previous LAQM reports. These were calculated as 0.88 for 2006 and 0.87 for 2007, based on local
co-location studies. For 2008, the bias adjustment factor has been calculated as 0.77 from the two
local co-location studies.

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Table 2 - Results of nitrogen dioxide diffusion tub es (ug/m3)

Annual mean concentrations (  ng/m 3)
adjusted for bias
Data
. Within Capture 2006 2008
Site ID posael AQMA? | 2008 (Bias A (Bias
9 . (Bias factor: :
% factor: 0.87) factor:
0.88) : 0.77)
GRO8 Painters Ash_ S_chool Northfleet Yes 100 52 50 39
(triplicate)
Cygnet Leisure Centre, Old Perry
el Street, Northfleet No 100 26 30 26
GR13 88 West Street, Gravesend Yes 100 52 57 50
GR18 Pegasus Court Sun Lane, No 92 26 27 23
Gravesend
Lawn County Primary School,
GR19 Northfleet, (triplicate) No 100 30 30 29
GR21 9 Chaucer Road, Northfleet, No 100 40 38 35
GR24 25- 26 Milton Road,, Gravesend Yes 100 49 52 49
GR29 359 Singlewell Road, Gravesend No 83 37 - 27
GR30 Stonebridge Road, Northfleet No 100 42 41 38
GR31 Harmer Street GF, Gravesend Yes 100 56 52 49
GR39 Stone Street, Gravesend Yes 100 43 41 42
GR40 Somerset Public House, 10 Yes 100 49 47 45
Darnley Road, Gravesend
GR44 74 Pelham Road South, Northfleet Yes 100 39 40 35
GR45 Princes Street (Opp Jury Street, No 67 35 38 34
Gravesend
GR47 29- 31 Harmer Street, Gravesend Yes 100 52 51 49
GR49 Harmer Street 2nd F, Gravesend No 100 51 48 48
GR51 Factory Road, High Street, No 100 35 36 32
Northfleet
GR52 The Hill Shelter, The Hill, No 92 39 a1 37
Northfleet
GR53 Vicarage Drive, Northfleet No 100 30 35 30
GR54 197 Vale Road, Northfleet No 100 33 33 33
GR55 Butchers 140 Pelham Road, Yes 100 a1 39 32
Gravesend
GR56 Junies, Parrock Road, Gravesend Yes 100 39 41 44
GR57 61 Old Road West (Antique Shop), Yes 100 47 a4 a1
Gravesend
GR58 The Venue, Milton Road, Yes 100 43 43 20
Gravesend
GR59 44 Old Road West (Pharmacy), Yes 100 48 48 45
Gravesend
GR60 Bookmakers, 88 Old Road West Yes 100 49 48 46
GR61 62 New Road (Pounce), Yes 100 45 47 43
Gravesend
GR62 The Terrace, Gravesend Yes 100 40 40 37
GR63 48a Springhead Road, Northfleet No 100 31 32 29
GR64 2 Longview, Henhurst Road, Yes 100 32 34 o8
Gravesend

*Less than 9 months data capture (75%), annualisation undertaken using five background sites in the Kent &
Medway air quality monitoring network (Canterbury, Rochester Stoke, Thanet Airport, Tunbridge Wells Town
Centre, Swale Sheerness).

Bureau Veritas Air Quality
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Table 2 (Continued) — Results of nitrogen dioxide d iffusion tubes (ug/m 3

Annual mean concentrations (  ng/m 3)
adjusted for bias
Data
. Within Capture 2006 2008
Site ID posael AQMA? | 2008 (Bias A (Bias
9 . (Bias factor: :
% factor: 0.87) factor:
0.88) ’ 0.77)
Cemetery Lodge, Springhead
GR65 Road, Northfleet No 100 31 31 28
GR66 Russell Quay, West Street, Yes 100 38 38 35
Gravesend
GR67 Echo Public House, Old Road No 100 45 47 43
East, Gravesend
Opp The OId Prince of Orange,
Ll Old Road West, Gravesend No 100 38 41 38
GR69 Golf Driving Range,.Thong Lane, No 100 o8 31 27
Gravesend (triplicate)
GR72 Northfleet Cgmgtery, Northfleet No 100 32 34 30
(triplicate)
GR75 Gravesend Cemetery(triplicate) No 100 28 31 25
GR78 Canal Tavern Public House, Canal No 100 37 35 35
Road, Gravesend
GR79 10 Damigos Road, Gravesend No 100 28 30 26
GRS0 The Forge, Forge Lane, No 17 29 31 26
Gravesend
GR81 187 Old Road East, Gravesend No 17 30 31 28
GR82 7 Lower Higham Road, Gravesend No 92 31 33 29
GR83 Valley Lodge, Valley Drive, No 17 30 29 26
Gravesend
GR84 210 Rochester Road, Gravesend No 17 30 30 27
GRS5 Vicarage Court, Lower Higham No 17 o5 27 22
Road, Gravesend
GR86 1 Priests Walk, Gravesend No 17 24 25 20
GR87 51 Rochester Road, Gravesend No 100 28 30 27
GR88 1 Preston Road, Northfleet No 100 34 32 29
GR89 51 Dover Road, Northfleet No 100 38 39 35
GR90 Ordnance Road, Gravesend No 92 40 35 37
GR92 1 Hall Road, Northfleet Yes 100 46 49 42
GR93 Wellington House, Wrotham Road, No 8 31 34 22
Meopham
Opp The George PH, Wrotham
R Road, Meopham (triplicate) No 100 44 46 40
GR95 Holly Court, High Street, Northfleet No 100 30 34 30
GR96 Parrock Street, Gravesend No 75 38 41 42
GR97 113 Springhead Road, Northfleet No 100 34 34 31
The Leather Bottle PH, Dover
GR98 Road, Northfleet No 100 35 41 35
GR99 Fountain Walk, Northfleet No 92 38 39 33
GR100 | 15 Springhead Road, Northfleet No 100 - 34 29
GR103 | Old Watling Street, Higham No 100 - - 39
GR104 8 Roman Road (Downpipe), No 92 i i 36
Northfleet
GR105 9 Chaucer Road (facade), No 83 ) ) 27
Northfleet

*Less than 9 months data capture. Annualisation undertaken using five background sites in the Kent & Medway
air quality monitoring network (Canterbury, Rochester Stoke, Thanet Airport, Tunbridge Wells Town Centre,
Swale Sheerness).

Bureau Veritas Air Quality
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Table 2 (Continued) — Results of nitrogen dioxide d iffusion tubes (ug/m 3

Annual mean concentrations ( ng/ms)
adjusted for bias
Data
. Within Capture 2006 2008
Site ID posael AQMA? | 2008 (Bias 5 22°7t ’ (Bias
% factor: ( a(s) ;70)0 : factor:
0.88) ’ 0.77)
GR106 36 Saxon Close (Facade), No 83 ) ) 44
Northfleet
GR107 46 Pepper Hill (Facade), Yes 83 ) ) 38
Northfleet
GR108 77 Pepper Hill (Facade), No 83 ) ) 27
Northfleet
GR109 30 Old Road East (Facade) No 83 - - 38
GR110 Nells Café, Valley Drive, Yes 75 ) ) a1
Gravesend

*Less than 9 months data capture. Annualisation undertaken using five background sites in the Kent & Medway
air quality monitoring network (Canterbury, Rochester Stoke, Thanet Airport, Tunbridge Wells Town Centre,
Swale Sheerness).

2.3

Local monitoring data and LAQM.TG (09) updated background maps from the Air Quality Archive
were considered to determine the appropriate background concentrations for this assessment.

Background Concentrations

Table 3 — Background Concentrations for the Detaile d Assessment (ug/m )

2008 Background 2008 Background 2008 Background
Pollutant (Hg/m ) (ug/m®) (Hg/m?)
Northfleet* Meopham Echo Square
NOx 28 17 23
NO2 45 22 31

* Results from continuous monitoring at Lawn School, Northfleet

Bureau Veritas Air Quality

Gravesham Borough Council Detailed Assessment
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3 Dispersion Modelling Methodology

Detailed dispersion modelling of NO, was undertaken using the Cambridge Environmental Research
Consultants (CERC) Ltd ADMS-Roads advanced Gaussian air dispersion model. ADMS-Roads
Extra 2.3 can model up to 600 road sources at any one time. The model is used extensively in local
air quality management, and has formed the basis for many AQMA declarations. A considerable
number of validation studies have been completed, showing overall excellent agreement between
model outputs and observations at continuous monitoring sites. ADMS-Roads has integrated
modules to take into the account the effects of street canyons and plume chemistry. Details of the
model inputs are provided below.

3.1  Meteorological Data

Dispersal of pollutant emissions is dependent (amongst other factors like topography and street
canyon effects) upon the prevailing meteorological conditions at the time of emissions release.
Hourly sequential meteorological data from the nearest representative station (Charlwood) was used
in this assessment, based on year the 2008. The wind rose for the meteorological data as shown in
the figure below shows the dominant south westerly wind direction.

Figure 1 Wind rose from Charlwood meteorological da ta 2008

0 3 6 10 16 (ot

T e

0 15 31 51 82 (my

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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3.2  Model Inputs

Below is shown the location of roads, receptors and monitoring sites used in the assessments.

Figure 2 Roads Receptors and Monitoring Locations f or the Northfleet Area

] Diffuzion tubes
* Receptors

Roads madelled

Figure 3 Roads, Receptors and Monitoring Locations for Echo Square

Ditfuzion tubes
Receptors

Roads madelled

Reproduced by permission of
H.M. Stationery Office

i B Ar Quality - Environment Divizion
o B Great Guildford House,
0 Great Guildford Street
Ry London SE1 DES

Oy Telephone: D207 902 6100
Facsimile: 0207 002 140

7| Location
Gravesham

LD Echo Square Area

Checked Approved
JB SA SA
Date
N.T.S. May 2009
1347613

Bureau Veritas Air Quality
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Figure 4 Roads Receptors and Monitoring Points for Wrotham R

oad, Meopham

Bureau Veritas Air Quality
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3.3 Emissions Factors

The emissions factors incorporated into ADMS-Roads Extra 2.3 were used to calculate the NO, and
PM,o emissions for each road link in the assessment. These emission factors are the most up-to-
date emission factors available. These factors, released in 2002 by Defra and Department for
Transport (DfT), are the same as those calculated with the Emission Factors Toolkit’ and the
DMRB™ widely used throughout the UK.

For the primary NO, emissions, the default value in the model is 10%. However, many recent
studies have pointed that the proportion of primary NO, might be significantly higher'!. The AQEG
(Air Quality Expert Group) report” analyses why the recent decreases in annual mean NO,
concentrations have not translated in the similar reduction of NO, concentrations. The report
concludes that monitoring and modelling results suggest that the proportion of primary NO, is higher
than 10%, currently used in the model. For this assessment, rather than using predicted modelled
NO, concentrations, NOx model output has been converted to NO, using the latest LAQM.TG(09)
NOx:NO, conversion calculator provided by Defra.

3.4  Model Input Parameters

A minimum Monin-Obukhov length of 30m for Echo Square and Northfleet areas and 10m for the
Meopham area was selected to represent the stability of the atmosphere due to the characteristics of
the local area. This Monin-Obukhov length was chosen as the area around Northfleet and Echo
square is a mixed urban and industrial area. The length of 10m was chosen for Meopham as it is a
large village in a rural area. The model considers this the minimum height above ground level above
which vertical turbulence is inhibited. A surface roughness length of 0.5 was assigned in the model
for the borough-wide assessment.

3.5 Model Outputs

The ADMS-Roads dispersion model produces modelled concentrations of NOy at specific receptor
locations identified for the prediction of air quality impacts. Receptors were identified along the roads
being modelled based on the site visit and maps provided by the Council.

The link to a geographic information system (GIS) for mapping purposes provides the best method of
analysing the pollution output. Maps have been produced illustrating NO, concentrations predicted at
the receptor points in the assessment areas as shown in Appendix 2.

3.6 Model Verification

The model has been used to predict concentrations of NO, at the roadside diffusion tube monitoring
locations in the area assessed, in order to verify the model against monitored concentrations. The
following are the main objectives of the model verification:

to evaluate model performance,
to show that the baseline is well established

to provide confidence in the assessment results

Tables below show the modelled and monitored annual mean NO, concentrations for 2008. The full
verification procedure is shown in Appendix 3.

o Emission Factor Toolkit developed by Casella Stanger for Defra. http://www.casellastanger.com/JointProjects/default.asp
10 Design Manual for Roads and Bridges, Volume 11, Section 3, Part 1 Air Quality. The Highways Agency, February 2003.
1 Carslaw DC et al. Atmospheric Environment, 39 (2005) 167-177.

12 Defra (2007). AQEG Report ‘Trends in Primary Nitrogen Dioxide in the UK’

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Table 4 — Comparison of annual mean 2008 modelled a nd monitored for Echo Square
Junction

Within Monitored Predicted Drléfgircetgge/ Iiléfgircetgge/
Site AQA | NO;2008 | TotalNOp | (ot monitored 2008
(yes/no) (ug/m”) 2008 (Wg/m”) | 5008 (ug/im?) (%)
30 Old Road No 38 36.2 18 4.6
Echo Public
House No 43 43.2 0.2 0.4
;]?li)r;gs Parrock No 44.0 44.7 0.6 1.5
Within £10% 3
Number of Between + 10-25% 0
sites Exceeds +25% 0
Total 3
In bold: exceedence of NO, annual mean AQS objective

Table 5 — Comparison of annual mean 2008 modelled a nd monitored for Parrock Street, north
of Echo Square

Monitored Predicted DifEmEe DifEmEe
. Within AQMA predicted / predicted /
Site NO- 2008 Total NO ; . .
(yes/no) (ug/m 3) 2008 (ug/m 3) monitored monitored
H9 H9 2008 (ug/m ) 2008 (%)
Parrock
Street No 42 42 0 0
Within £10% 1
Number of Between + 10-25% 0
sites Exceeds +25% 0
Total 1
In bold: exceedence of NO, annual mean AQS objective

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Table 6 — Comparison of annual mean 2008 modelled a

Northfleet area

nd monitored for

Within Monitored Predicted Difference Difference
Site AQMA NO, 2008 Total NO predicted / predicted /
(yesino) ( 2/m 3) 2008 monitored 2008 monitored
4 AL (Mg/m’) (ug/m”) 2008 (%)
48a Springhead
Road No 29 29.2 0.1 0.5
15 Springhead Road No 29 315 2.5 8.8
Leather Bottle PH No 35 33.2 -1.8 -5.1
The Hill Shelter No 37 36.2 -0.8 2.1
Factory Road No 32 35.4 3.4 10.6
Holly Court No 30 32.0 2.0 6.6
Stonebridge Road no 38.0 32.3 -5.7 -15.1
Within £10% 5
. Between + 10-25% 2
Number of sites
Exceeds +25% 0
Total 7

Table 7— Comparison

Meopham area

of annual mean 2008 modelled an

d monitored for Wrotham Road

Within eriiers) Predicted Difference Difference
Site AQMA NO, 2008 Total NO. predicted / predicted /
(yes/no) ( Z/m 3) 2008 monitored 2008 monitored
g H (Hg/m®) (Hg/m®) 2008 (%)
Opposite The
George Public House No 40 40.7 0.7 18

Number of sites

Within £10%

Between + 10-25%

Exceeds +25%

Total

R(O|O|F

In bold: exceedence of NO, annual mean AQS objective

During the verification process, Bureau Veritas aim for all final modelled NO, concentrations to be
within 25% of the monitored NO, concentrations. The comparison of the monitored and modelled
data shows reasonable agreement between the datasets. Where discrepancies do exist, these could
be due to a variety of reasons, for example:

Uncertainty in traffic data (flows, speeds or fleet composition)

Model set up (road widths, elevations and receptor locations)

Model limitations (treatment of roughness and meteorological data)

Uncertainty in monitoring data, such as use of diffusion tubes (notably where singly located)
and application of bias adjustment factor for diffusion tubes

Uncertainty in background concentrations.

All the results from the verification show reasonable good correlation, with all results being within

15% of one another.

Bureau Veritas Air Quality

Gravesham Borough Council Detailed Assessment
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4 Results of the Detailed Assessment

The dispersion model predicted results from the detailed assessment of Northfleet, Echo Square and
Wrotham Road, Meopham are shown in Appendix 2.

The results show that:-

The Echo Square assessment area has a number of receptors with predicted exceedences
above the annual mean objective;

The Wrotham Road, Meopham results indicate annual mean concentrations at the objective
level where the monitoring has taken place around the George Pub area, and
recommendations have been made with respect to further monitoring;

The Northfleet are model predictions show indicate compliance with the annual mean NO,
objective at all receptors modelled.

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
25



Gravesham Borough Council
Lagm Detailed Assessment 2009

5 Conclusions and Recommendations

The Detailed Assessment is required as part of the Review and Assessment of air quality for local
authorities that have identified areas where there is a risk of exceedence of the prescribed objectives
for LAQM. Three areas were identified through updated monitoring results in the Council’s air quality
Annual Progress Report 2008.

This assessment was based on advanced atmospheric dispersion modelling of NO, traffic
emissions, relying on background pollutant concentrations, monitoring, traffic and meteorological
data for the year 2008.

Having analysed the modelled results, the following conclusions and recommendations can be
made.

Echo Square Junction and Parrock Street:

It is recommended that the Council declare an AQMA based on predicted exceedences of the
annual mean air quality objective for NO,. The area around the Echo Square junction has a
number of exceedences as well as parts of Parrock Street.

Wrotham Road, Meopham:

Modelling has shown that the levels of NO, were at the air quality objective at the facade of the
house opposite the George Public House. However, the diffusion tube site on which verification
was based was in a less than ideal site, as its position behind a sign did not allow free flow of
air around the tubes. This site has since been re-located. It is therefore recommended that the
Council continue to monitor at this location and install additional monitoring to confirm
compliance with the annual mean objective.

Northfleet Area:

The modelling has shown that no exceedences occurred at any relevant receptor locations
modelled. It is therefore recommended that the Council continue monitoring in this area in order
to demonstrate continued compliance with the objective.

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Appendices

Appendix 1 - Traffic data

Traffic data for the Echo Square assessment.

AADT
Site location X y 2008 %HDV
Parrock Street 565023 173584 7608 2.4
Sun Lane 565340 172445 1818 3.8
B261 Old Road East 565610 173088 17779 2.0
B261 Old Road East 564910 173043 10953 2.0
Whitehill Road 565231 172869 4754 3.6
Cross Lane East 564832 172861 5814 2.0
Lord Street 564800 173890 13981 3.6
Traffic data for the Northfleet assessment
AADT
Site location X y 2008 %HDV
B2175 Stonebridge Road 561692 | 174509 14095 14
B2175 Springhead Road
Northfleet 562512 | 173989 4640 1
Thames Way 561474 | 174433 6141 7
London Road 560000 | 174970 13134 8
Dover Road East 563617 173422 5085 2
Traffic data for the Meopham assessment
AADT
Site location X y 2008 %HDV
South Street 563497 | 162940 9915 5
A227 Culverstone Green 563597 | 163280 9901 5
A227 Wrotham Road - Meopham 564384 | 166584 13272 5
A227 Meopham Green 564045 | 165210 10940 5
A227 Wrotham Road - Culverstone 563579 | 163093 11846 5

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Appendix 2 — ADMS modelled results
Northfleet Area 2008 NO , Annual Mean Results at receptors pg/m

3

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Echo Square (Parrock Street) NO , Annual Mean Results 2008 at receptors in pg/m

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Echo Square Junction 2008 NO , Annual Mean Results in pg/m

3

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Parrock Street, Gravesend (north of Echo Square) 20

08 NO, Annual Mean Results for in pg/m

3

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Wrotham Road Meopham 2008 Annual Mean NO

»Results in pg/m 3

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Wrotham Road Meopham (focus on the The George Publi ¢ House area) 2008 NO , Results in pg/m *

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Echo Square Junction 2008 Contours NO

2 Annual Mean Results in pg/m

3

Bureau Veritas Air Quality
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Parrock Street, Gravesend (north of Echo Square) 20 08 Contours NO , Annual Mean Results for in pg/m 3

Bureau Veritas Air Quality
Gravesham Borough Council Detailed Assessment
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Appendix 3 — Model Verification

Verification for Northfleet

%

: Adjustment . . .
] Ratio of Adjusted Adjusted Difference
Monitored ATl Modelled Monitored Facto_r Modelled Modelled Modelled Monitored NO-
. Background Background Road Road (Regression) Total
Site NO 3 3 Total NO Tooes . Road Road Total Total NO, | [(Modelled
> (Mg/m~) | NOx (ng/m*) 3 Contribution Contribution for Modelled I NO; 3
(ng/m©) NOy (1g/m®?) NOy (1g/m?) NOx/Modelled Road Contribution NOx (ug/m?) (ng/m©) -
x (H9 x (H9 Road NO, o NOx (g/m3) | (ug/m?) H9 Monitored)/
Contribution .
Monitored]
A 28 45 29 2.3 51 0.5 2.7 47.7 29.2 29.0 0.5
Springhead ) ) ) ) ) ) ) )
e 28 45 29 23 16.0 0.1 8.44 53.4 315 29.0 8.8
Springhead
Leather
Bottle PH 28 45 35 17.3 24.0 0.7 12.7 57.7 33.2 35.0 -5.1
Uil 28 45 37 22.7 38.9 0.6 053 20.5 65.5 36.2 37.0 2.1
Shelter
Ez‘;d(’ry 28 45 32 9.6 34.8 0.3 18.4 63.4 35.4 32.0 10.6
Holly Court 28 45 30 4.7 18.1 0.3 9.54 545 32.0 30.0 6.6
gtoo:;b”dge 28 45 38 25.5 19.5 1.3 10.28 55.3 32.3 38.0 -15.1

Bureau Veritas Air Quality
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Verification for Echo Square around the Echo Square junction
Adjustment
: 8 Factor Adjusted : . %
n Monitored Modelled Ratio of . Adjusted Monitor ;
Backaround Backgroun lv(ljogggle Road Road Monitored (Reg)nfaosrslon M%doilded Modelled Mg_o(l)?g?d ed Dlﬁﬁlrgnce
Site NO 9 3 d NOy Contributio Contributio Road —— Total Total :
2 (Mg/m”) 3 NOx Modelled Contributio NO; [(Modelled -
(ng/m©) 3 n NOy n NOy NO,/Modelled NOy 3 NO; :
(ng/m©) (ug/m?) (ug/m?) Road NO Road n NOé (ug/m?) (ug/m*~) (ug/m®) Monl_tored)/
X Contributio (ug/m ) Monitored]
n
?égg'd RS 22.9 31.4 70.0 38.6 13.1 3.0 33.4 64.8 36.2 38 4,63
Egﬁg:“b“c 22.9 31.4 85.9 54.5 216 25 26 55.1 86.5 43.2 43 0.42
‘S&{ﬁs IS 22.9 31.4 89.32 57.9 23.6 2.45 60.22 91.62 44.65 44 1.48
Verification for Echo Square around the Parrock Str  eet area
Adjustment o
. Ratio of Adjusted Adjusted Difference
Back d Back d Monitored MoFrgltoaed M%delléed Monitored R Facto_r Modelled Modelled M(.)I.de"fd Monitored NO;
Site 18 T e W R Ee 050 oad Road (epiEsien) Road Total ofal | TotalNO, | [(Modelled
NO_ (pg/m*) NOx (png/m*~) 3 < | Contribution Contribution for Modelled S NO> 3
(ng/m©) NOy (Lg/m®) | NOy (ug/m?) NO/Modelled Road Contribution NOx (ug/m?) (ng/m*©) -
x (Mg x (19 Road NOx | e | NOx (Hg/m™) | (ug/m”) H9 Monitored)/
Monitored]
gf‘rggfk 25.2 35.6 42 45.0 8.2 55 55 45.0 80.6 42 42 0

Bureau Veritas Air Quality
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Verification for Wrotham Road

%

. . Adjustment 8 Difference
Monitore e Modelled Rat_lo o Factor Adjusted Adjusted Modelle Monitore NO;
Backgro | Backgroun Road Road Monitored " Modelled
. d Total - - (Regression) Modelled d Total d Total [(Modelled
Site und NO , d NOy Contributio Contributio Road Road
3 3 NOx for Modelled s Total NO« NO; NO; -
(ug/m®) (ug/m*®) (ug/m?) n Noé n Noé NOx/Modelle Road Contnbutlor; (ug/m?) (ug/m?) (ug/m?) Monitored)
(Hg/m®) (Hg/m®) d Road NO Contribution NOx (ng/m*~) /
Monitored]
Opp The
George PH,
‘évc:gfjham 16.8 21.6 85.3 63.8 485 13 1.32 63.8 85.3 40.7 40 1.8
Meopham
(triplicate)

Bureau Veritas Air Quality
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