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Appendix 1 - Abbreviations

Glossary.

ng/ms3
AADT

AAQUIRE

AQMA

AQAP

BRONZE PACKAGE

COPD
DEFRA

GOLD PACKAGE

HGV
NAEI
NO
NO>
NOy

PMio

Receptor

Sensitive Receptor

Silver Package

Micrograms of the pollutant per cubic meter of air (x107® g/m®)
Annual Average Daily Traffic (vehicles per day).

Ambient Air Quality in Regional
Modelling package)

Environments (Dispersion

Air quality Management area
Air Quality Action Plan

Set of measures from the Local Transport Plan referred to as LTP
in Appendix 4

chronic obstructive pulmonary disease
Department for Environment Food and Rural Affairs

Most radical set of measures, - referred to as Additional
Measures in appendix 4

Heavy Diesel Vehicles (over 3.5 tonnes)
National Atmospheric Emissions Inventory

Nitric oxide

Nitrogen dioxide

Combination of Nitric oxide and Nitrogen dioxide

Particles with diameter less than 10um

In the context of this report a relevant location where individuals
might be exposed to pollution levels for a prolonged period
(eg.Schools, residential properties, hospitals).

See Receptor

Intermediate set of measures - referred to as LTP + or Enhanced
LTP in appendix 4.



Smart Choices Techniques for influencing people's travel behaviour towards
more sustainable options.



Appendix 2 -Screening of Measures

Table 20 Short-Listing of Measures using option screening.

total B&C sort D&E sort
Information and awareness 1] 3
|schemes 0.00
Workplace travel plans 3 3 All, (6) 6 6.00 0.00
High occupancy vehicle lanes 3 3 1.50] 2 1|All(6) 10
6.00 3.50

Traffic signals (Scoot) 3 3 1] 1] 3 6(8 6.00 2.00
Parking policy 3 3 3 1] 3(? 10 6.00 4.00
Road User Charging 3 3 1] 1] 2 11|18 6.00 2.00
Planning initiatives — beyond 3 3 1] 2 1] 9
SPD 6.00 3.00
Signing route guidance 2 3 2 2 1Al 9 5.00 4.00
Public transport initiatives 3 2 2 1] 3[All 8 5.00 3.00
School travel plans 2 3] 5 5.00 0.00
Reallocation of road space 3 2 1] 1] 7 5.00 2.00
Easing bottlenecks at 3 2 3 3(5
lhotspots 5.00 0.00
Parking delivery restrictions 2 3 2 2 2|All 9 5.00 4.00
Law enforcement Idling 2 3 3 2 1] 10
lenaines 5.00 5.00
Workplace parking charges 2 3 2 2 2|All 9 5.00 4.00
Bus technology 3 2 3 3 1Al 11 5.00 6.00
Minimum emissions 3 2.00 3 3 2 11

s 5.00 6.00
Low emission zones 3 2.00 1] 1] 2 1117 5.00 2.00
Public transport Information 2 2 3 3 2|All 10 4.00 6.00
Parking information 2 2 2 3 2|7,97,11 9 4.00 5.00
Park and Ride 3 1 4 4.00 0.00
Council -leading by example* 2 2 3 3 1] 10 4.00 6.00
Promote walking 2| 2 4 4.00 0.00
Promote cycling 2 2 All 11,7,9 4 4.00 0.00
Pedestrianisation 3 1] 1] 1] 1] 6 4.00 2.00
New roads road 3 1] 1] 1] 2 6(6
improvements 4.00 2.00
Roadside emissions testing 2 2 3 1] 1] 8 4.00 4.00
Freight emission agreements 3 1] 1] 3 1Al 8 4.00 4.00
Ship emissions — Ferries, 2.00] 1] 2 3 1|All 8
|Navy 3.00 5.00
Powered two wheelers 2| 2| 2 1 7 4.00 3.00
Scrappage schemes 3] 2| 2| 3 10 5.00 5.00
Subsidised bus services 1 6|1 1.00 0.00
Rail 1 11,6,9,7 1 1.00 0.00
Alternative fuels (promote 1] 11,6,9 1
lcars) 1.00 0.00
Car clubs 1 All 11,7,9 1 1.00 0.00
Enforcement of speed limits 1 11j1 1.00 0.00
Area speed reduction 20mph 1] 1
|zones 1.00 0.00
Home zones 1 1 1.00 0.00
Freight Trans shipment 1] 111
lcentres 1.00 0.00
Reduced motorway speed 1] 1
[— 1.00 0.00
Freight Lanes 1 1 1.00 0.00
Clear Zones 1 7|1 1.00 0.00
Part A Processes 1 1 1.00 0.00
Part B processes 1 1 1.00 0.00
Energy conservation 1] 1 1.00 0.00
Nuisance Policy 1 1 1.00 0.00
Pilot alternative fuel vehicles |above 0 0.00 0.00
Advice centres 0 0.00 0.00
Industrial All 0 0.00 0.00
Domestic 0 0.00 0.00
Smoke control 1 1 0.00

Colour marked cells contain ideas which were rejected.



Appendix 3 - Methodology for developing measures

The table in appendix 2 above shows the measures which were considered initially
and those which were rejected. Note Under later consideration some were re-
considered. Table 19 above shows the measures which were considered following
the screening exercise.

All measures were assessed on a scale of 1 to 3 on air quality benefit, cost
effectiveness, impact and perception. (3 being best and 1 worst).

Initial screening was carried out by removing all those measures which scored 1 on
benefit.

Of those remaining, measures that scored over 4 for a combination of benefit and
cost effectiveness were considered further.

Of those remaining, measures which scored over 3 for a combination of risk and
perception were then selected for the final list.

Developing the measures

The list shown in Table 5 of the report shows those measures that were taken
forward for modelling, once screening had been conducted. These were split into
three packages for dispersion modelling purposes, referred to as bronze silver and
gold.

Once this list had been compiled many of the silver measures were split into more
challenging gold scenarios versions. These are shown in the list provided in table 5
the developing the measures section.

Spreadsheets were developed for each AQMA which showed the impact of the
application of the specific measures on each of the assessed air quality management
areas by package. Quantitative effects of specific schemes and measures were
applied to the Annual Average Daily Traffic, to the speed and to the emission criteria
on the traffic movements through each air quality management area. These
assessments were made using known data where available, and assessing impacts
on other corridors using modal share. Uptake factors were also applied using a
matrix approach comparing ‘opportunity’ and ‘effectiveness’.
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Introduction

Faber Maunsell was commissioned to undertake the air quality modelling of a number of
scenarios as part of the Portsmouth Air Quality Action Plan. This work is an extension of the
previous modelling work undertaken by Faber Maunsell for Portsmouth City Council as part of
the Local Air Quality Management regime.

The modelling work was concentrated on the six Air Quality Management Areas (AQMAS)
where exceedences of the annual mean objective for nitrogen dioxide have been predicted to
occur in 2010. Detailed dispersion modelling was undertaken for each of these six AQMAs for
the following scenarios:

a baseline scenario;

a scenario based on the Local Transport Plan;

a scenario based on an enhanced set of Local Transport Plan measures; and
a scenario which includes additional measures requiring more radical policies.

The modelling was designed to predict annual mean concentrations of nitrogen dioxide (NO,) in
the six AQMAs for these four scenarios and apportion the contributions from cars, heavy goods
vehicles, buses, shipping, industrial and background sources.
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Legislation & Guidance

Local Air Quality Management

The provisions of Part IV of the Environment Act 1995 establish a national framework for air
guality management, which requires all local authorities in England, Scotland and Wales to
conduct local air quality reviews. Section 82(1) of the Act requires these reviews to include an
assessment of the current air quality in the area and the predicted air quality in future years.
Should the reviews indicate that the standards prescribed in the National Air Quality Strategy
(NAQS)™ and the Addendum to the Strategy™ will not be met, the local authority is required to
designate an Air Quality Management Area (AQMA). Action must then be taken at a local level
to ensure that air quality in the area improves. This process is known as local air quality
management'.

National Air Quality Strategy

The NAQS identifies eight ambient air pollutants that have the potential to cause harm to
human health. These pollutants are associated with local air quality problems, with the
exception of ozone, which is instead considered to be a regional problem. The Air Quality
Regulations 2007 set standards for the seven pollutants that are associated with local air
guality. These objectives aim to reduce the health impacts of the pollutants to negligible levels.

The air quality objectives and limit values currently applying to the UK can be split into three
groups. Each has a different legal status and is therefore handled differently within the
framework of UK air quality policy. These are:

UK air quality objectives set down in regulations for the purposes of local air quality
management;

UK air quality objectives not included in regulations; and

EU limit values transcribed into UK legislation.

The UK objectives for NO, are listed in : NO, Objectives included in the Air Quality Regulations
2007. These standards are set down in Air Quality Standards Regulations 2007". These
standards are the same as the EU limit values, although the objective dates are different. The
objective date for the EU limit values is 2010.

Table 1: NO, Objectives included in the Air Quality Regulations 2007

Air Quality Objective Date to be achieved
Pollutant : b
Concentration Measured as y
200 g/m°® not to be
) o exceeded more than 1 hour mean 31.12.2005
40 g/m® Annual mean 31.12.2005

Defra has outlined policy and technical guidance in LAQM.PG(03)" and LAQM.TG(03)".
These guidance notes have been followed throughout this air quality assessment.




3.1

3.2

Faber Maunsell Final Report
3

Methodology

Review and Assessment in Portsmouth

The introduction of Local Air Quality Management and the National Air Quality Strategy (NAQS)
in 2000 began the process of Local Authority Review and Assessment work. In Phase 1 of this
process, Portsmouth City Council went through the four stage process to determine the
likelihood that the UK air quality objectives would not be met. This work culminated in a

Stage 4 assessment™®, which indicated that the annual mean objective for nitrogen dioxide
(NO,) would not be met at a number of roadside locations in Portsmouth.

In 2003, Defra introduced updated guidance (LAQM.PG(03)" and LAQM.TG(03)")), which
resulted in Phase 2 of the Review and Assessment process. As a result of this new guidance,
dispersion modelling was undertaken throughout Portsmouth and a Detailed Assessment!” was
produced. The predictions from this Assessment resulted in the declaration of thirteen Air
Quality Management Areas (AQMASs) for NO,. These predictions were confirmed by more
detailed modelling in these thirteen AQMASs in a Further Assessment!®.

The declaration of AQMAs in Portsmouth under the Review and Assessment process requires
the production of an Air Quality Action Plan. This Plan must focus on measures to reduce
concentrations of the pollutant in question, so that the UK objective is met. Therefore,
Portsmouth City Council has proposed a series of measures, which are grouped together in a
number of scenarios to address the air quality issues within the AQMAs, primarily the six
AQMAs where EU limit value is predicted to be exceeded in 2010. This air quality assessment
has been designed to determine the impacts of these scenarios on NO, concentrations in these
six AQMAs.

The six AQMAs in question are:

AQMA 3;
AQMA 6;
AQMA 7;
AQMA 9;
AQMA 11: and
AQMA 13.

Modelling Methodology

The dispersion modelling was undertaken using the AAQUIRE 6.1.1 model. The AAQUIRE
model has been used by Faber Maunsell on behalf of Portsmouth City Council throughout the
Review and Assessment process.

Four scenarios were modelled:

2010 Baseline Scenario;

Scenario 1: LTP Measures, 2010;

Scenario 2: Enhanced LTP Measures, 2010; and
Scenario 3: Additional Measures, 2010.

The 2010 Baseline Scenario used the same information as was used in the Further
Assessment in order to keep consistency. There were some discrepancies from the Further
Assessment work, primarily a few traffic changes and the way that HGV flows were sub-divided
into HGVs and buses. This sub-division was done as there are a number of Air Quality Action
Plan measures for buses and HGVs.
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Scenario 1 covers the measures outlined in Portsmouth City Council's Local Transport Plan'.
Scenario 2 looks at enhancements of these measures, specifically in terms of air quality.
Finally Scenario 3 looks at more radical proposals for traffic management within Portsmouth
City.

The modelling procedure predicted the NO, and PM,q concentrations at receptors covering the
study area using a Cartesian grid of receptors. The receptors were evenly spaced at 10 metre
intervals to ensure that a high level of spatial resolution was obtained. The results produced
allowed the generation of NO, and PM;4 concentration contours.

AAQUIRE

The AAQUIRE regional dispersion model was developed by Faber Maunsell and has been used
widely for the past 12 years. The model uses the dispersion algorithms, CALINE4 and
AERMOD, which have been independently and extensively validated. A more detailed
description of the AAQUIRE dispersion model is included in Appendix C.

There are 4 main categories of air pollutant sources: road traffic sources; industrial sources
(Part A and B processes); diffuse sources (e.g. domestic heating); and mobile sources (e.g.
airports, rail and shipping). For this assessment road traffic was modelled as line sources,
industrial sources as point sources and shipping sources as a combination of point and area
sources.

Road Traffic Sources

All the main and significant roads within the vicinity of the relevant AQMA were modelled. The
roads were digitised into a number of straight road links. The length of these links is
determined by a change in either geometry or the traffic data.

Traffic data were supplied by Portsmouth City Council in the form of Annual Average Daily
Traffic (AADT) flows, HGV proportions and average speeds for the roads in the study area. An
indication of bus numbers was included for the main bus routes through the AQMAs. See
Appendix D for further details regarding traffic data.

Speed-related emission factors were taken from the National Atmospheric Emissions
Inventory™®.

“Cold' engines were modelled by assuming that 20% of all cars and 5% of HGVs were “cold™,

The emissions from “cold' engines for different vehicle types were enhanced by the factors
outlined in Table 2. These were the same as the factors used in the Further Assessment
modelling.

Table 2: Enhancement of Emissions due to Cold Engines

Engine NOx
Petrol without Catalyst 1.0
Petrol with Catalyst 1.3
Diesel 1.2

Shipping Sources

The approach adopted was the same as in the Further Assessment. NOx emissions were
modelled from shipping in port and travelling to and from port along shipping lanes to the
Solent. Continental and Wightlink ferries and commercial shipping were assessed based on
information provided by the shipping companies where possible. Where data were not
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available more generic sources were used such as the Portsmouth Emissions Inventory”zl and
a European Commission report'*® (Appendix E).

Three types of ferry activity were modelled:

Hotelling (when the ferry is stationary in a berth in between journeys, with either the main or
auxiliary engines operating. Hotelling was modelled in AAQUIRE as point sources located in
the berths);

Manoeuvring, which was modelled as a series of area sources that ran along the shipping
lanes through the harbour mouth to the docks; and

Cruising, which was modelled as a series of area sources that ran along the shipping lanes.

However, shipping modelling required NOx shipping emission rates. These were calculated for
the purpose of this assessment from information provided by a report prepared by the
European Commission™.

Industrial Sources

NOy emissions were modelled from a variety of industrial sources. Emission data from these
sources are listed in Table 16 in Appendix F and were the same as the data used in the Further
Assessment.

Meteorological Data

A meteorological dataset was compiled using data from Hurn Airport, Bournemouth which was
considered by the Meteorological Office to be the most suitable site for the study area. Data
from several recent years were studied, and 2004 was considered to give a good
representation of typical meteorological conditions for the area in any one year. These
meteorological data were the same as that used in the Further Assessment.

The windrose for this location is shown in Appendix G along with further details about the
methodology used to compile the meteorological data ready for the model.

Background Concentrations

A large number of small sources of air pollutants exist, which individually may not be significant,
but collectively, over a large area, need to be considered in the modelling process. The
emissions from these background sources were applied to the model as background
concentrations. The NOyx background concentration was the same as that derived in the
Further Assessment. These concentrations are listed in Table 3.

Table 3: Background Concentrations

Pollutant 2005 2010

NOx/ g/m® 55.5 50.4

Conversion of NOy to NO,

The proportion of NO, in NOx varies greatly with location and time according to a number of
factors including the amount of ozone available and the distance from the emission source.

A ratio derived from the 2004 hourly dataset collected at Tudor Crescent, Portsmouth was used
to convert the annual average NOy concentrations generated by the model to annual average
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NO, concentrations (see Table 4). The relationship was derived using the methodology
outlined by Derwent and Middleton™. The relationship was used for all the scenarios.

Table 4: NO,/NOy Relationship, Tudor Crescent 2004 Data

NOx/ug/m® | NO,/ug/m® NOx/ug/m*® | NO/ug/m?® NOx/ug/m*® | NO,/pg/m?®

0 0 170 63.2 340 72.8
10 6.8 180 64.4 350 73.0
20 13.9 190 65.6 360 73.1
30 20.3 200 66.6 370 73.2
40 26.0 210 67.5 380 73.3
50 31.1 220 68.3 390 73.4
60 35.6 230 69.0 400 73.5
70 39.7 240 69.6 410 73.6
80 43.3 250 70.1 420 73.7
90 46.6 260 70.6 430 73.8
100 49.5 270 71.0 440 73.8
110 52.1 280 71.4 450 73.9
120 54.5 290 1.7 460 74.1
130 56.6 300 72.0 470 74.2
140 58.5 310 72.3 480 74.3
150 60.3 320 72.5 490 74.5
160 61.8 330 72.7 500 74.6

City Centre North

Portsmouth City Council has granted planning permission for a mixed-use scheme

development comprising retail, leisure, hotel, residential and car parking uses together with
highway and public realm improvements. This major development is known as the City Centre
North development.

This development is located within AQMA 11. Therefore, the modelling of AQMA 11 took into

account the changes in traffic data as considered in the Traffic Assessment for the

development.

Model Adjustment

The model adjustment determined in the Further Assessment was used in this assessment in
order to keep consistency between the two studies. The model adjustment was performed
using 2004 data from two local air quality continuous monitoring stations, London Road
(Kerbside), and Tudor Crescent (Roadside) as detailed in LAQM.TG(03).

As a result of averaging the two adjustment factors from the above two monitoring stations, an
overall adjustment factor of 1.03 was determined and applied to all modelled NOy

concentrations prior to the addition of the background concentration.
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Random Error

Despite accounting for the systematic errors in the model, it is likely that the predicted
concentrations will still differ slightly to the actual ambient values. This difference is the result of
random error, and must be considered. This process determines a standard deviation between
modelled and monitored results at continuous monitoring stations according to guidance
provided by the NSCA™. In order to ensure consistency, the random error determined in the
Further Assessment was used in this assessment

In the Further Assessment, the standard deviation was determined to be 4.2 g/ms.

In this assessment the Standard Deviation of the Model (SDM was calculated according to:
SDM =U x Co

where

Co is the air quality objective (40 g/m3 for the NO, annual mean objective).

U-value of 0.106 was determined for the NO, annual mean from the comparison of the
Portsmouth monitoring data with the modelling results.

Therefore,
SDM =0.106 x 40 = 4.2 g/m3

The above calculation was used to quantify the uncertainty in the identification of areas where
an exceedence of the air quality objective could be considered possible. This region, therefore,
extends between 35.8 g/m3to 44.2 g/ms3 at 1 standard deviation from the objective.

Source Apportionment

The contribution from the various sources has been determined with reference to NOx
concentrations. The road traffic sources have been split into cars, HGVs and buses. The other
sources include shipping, industrial and background sources.
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Results

Contour Plots

The contour plots were produced using Golden Software's Surfer package. The contour plots
are included in Appendix A. A discussion of the contour plots for each AQMA is detailed below.

AQMA 3

Two exceedences were predicted by the dispersion modelling in the base scenario. These
exceedences were predicted at the facades at two properties at the junction of Copnor Road
and Burrfields Road. Taking into account modelling uncertainty, possible further exceedences
were predicted along Copnor Road.

Predictions of NO, concentrations decreased marginally with the introduction of the measures
outlined in the Local Transport Plan (LTP). These decreases were primarily due to a greater
number of buses moving along Copnor Road, which was offset by a decrease in car numbers.
Predicted decreases were in the order of 0.1 g/m3.

Greater decreases in NO, concentrations were predicted with the enhanced LTP measures.
Decreases of up to 1.7 g/m?3 were predicted. These decreases were due to reductions in
HGVs and cars along Copnor Road and the increased number of buses having cleaner engines
(all Euro 2 or better).

Further decreases were predicted in the Additional Measures scenario. Decreases of up to
6.5 g/ms3 were predicted. These decreases were due to reductions of 44% in HGVs flows and
reductions in cars along Copnor Road. The increased bus fleet were fitted with engines
complying with Euro 3 standards or better and included some buses with electric engines.

AQMA 6

Exceedences were predicted by the dispersion modelling in the base scenario near the junction
of London Road and Chichester Road. Possible exceedences, indicated by the 35.8 g/m3
contour, were predicted along a number of sections of London Road, Kingston Road and
Fratton Road (A2047 corridor).

NO, concentrations were predicted to increase marginally with the introduction of the measures
outlined in the Local Transport Plan (LTP). These increases were primarily due to a greater
number of buses moving along the A2047 corridor, which was not offset by a sufficient
reduction in cars. Increases of up to 0.3 g/m?3 were predicted at the facades of properties
along London Road between Kingston Crescent and Powerscourt Road.

Significant decreases in NO, concentrations were predicted with the enhanced LTP measures.
Decreases of up to 2.2 g/m?3 were predicted. These decreases were due to reductions in
HGVs and cars along the A2047 corridor. The reduction in HGV flows was 10%. The traffic
measures included the increased number of buses having cleaner engines (all Euro 2 or
better).

Further decreases were predicted in the Additional Measures scenario. Decreases of up to
8.1 g/ms3 were predicted. These decreases were due to reductions of 44% in HGVs flows and
reductions in cars along the A2047 corridor. The increased bus fleet were fitted with engines
complying with Euro 3 standards or better and included some buses with electric engines.



4.1.3

41.4

415

Faber Maunsell Final Report
9

AQMA 7

Exceedences were predicted by the dispersion modelling in the base scenario near the junction
of Montgomery Way and Wiltshire Street. Possible exceedences, indicated by the 35.8 g/m3
contour, were predicted along Montgomery Way and Hampshire Terrace.

NO, concentrations were predicted to increase marginally with the introduction of the measures
outlined in the Local Transport Plan (LTP). These increases were primarily due to a greater
number of buses moving along the main road corridors, which was not offset by a sufficient
reduction in cars. Increases of up to 0.2 g/m?3 were predicted at the facades of properties at
the roundabout joining Museum Road and the High Street.

Moderate decreases in NO, concentrations were predicted with the enhanced LTP measures.
Decreases of up to 0.6 g/m?3 were predicted. These decreases were due to reductions in cars
along the roads in AQMA 7. The traffic measures included the increased number of buses
having cleaner engines (all Euro 2 or better). This measure along with reduced number of cars
offset the increase in bus numbers.

Further decreases were predicted in the Additional Measures scenario. Decreases of up to
0.7 g/m3 were predicted. These decreases were due to further reductions in cars. The
increased bus fleet were fitted with engines complying with Euro 3 standards or better and
included some buses with electric engines.

AQMA 9

Exceedences were predicted by the dispersion modelling in the base scenario near the junction
of Milton Road and Velder Avenue and also at the southern end of Milton Road. Possible
exceedences, indicated by the 35.8 g/m3 contour, were predicted along Milton Road.

NO, concentrations were predicted to decrease marginally with the introduction of the
measures outlined in the Local Transport Plan (LTP). These decreases were primarily due to a
greater number of buses moving along the main road corridors, which was offset by a reduction
in cars. Decreases of up to 0.1 g/ms3 were predicted at the facades of properties at the
junction of Milton Road and Velder Avenue.

Moderate increases in NO, concentrations were predicted with the enhanced LTP measures.
Increases of up to 1.4 g/m?3 were predicted. These increases were due to the greater number
of HGVs along Milton Road and Velder Avenue. The increase in HGV flows was 10%. This
increase was caused by the re-routing of HGV traffic from AQMAs 3 and 6. This increase in
HGV flows was not offset by the lower car numbers and the cleaner bus fleet operating in the
AQMA.

Further increases were predicted in the Additional Measures scenario. Increases of up to

4.9 g/m3 were predicted. These increases were due to rise of 35% in HGVs along Milton Road
and Velder Avenue. This increase was caused by the re-routing of HGV traffic from AQMAs 3
and 6. This increase in HGV flows was not offset by the lower car numbers and the cleaner bus
fleet operating in the AQMA.

AQMA 11

All scenarios include the City Centre North development, which is proposed to open in 2008.

Exceedences were predicted by the dispersion modelling in the base scenario along
Commercial Road, Marketway, Hope Street, Lake Road and Mile End Road. Possible
exceedences, indicated by the 35.8 g/m3 contour, were also predicted at greater distance from
these roads.

NO, concentrations were predicted to increase marginally with the introduction of the measures
outlined in the LTP. These increases were primarily due to a greater number of buses moving
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along the main road corridors, which was not offset by a reduction in cars. Increases of
0.2 g/ms3 were predicted at the facades of properties along Mile End Road.

More significant increases in NO, concentrations were predicted with the enhanced LTP
measures. Increases of up to 1.2 g/m3 were predicted. These increases were due to the
greater number of HGVs along Mile End Road. The increase in HGV flows was 10%. This
increase was caused by the re-routing of HGV traffic from AQMAs 3 and 6. This increase in
HGV flows was not offset by the lower car numbers and the cleaner bus fleet operating in the
AQMA.

Further increases were predicted in the Additional Measures scenario. Increases of up to

3.8 g/m3 were predicted. These increases were due to rise of 34% in HGVs along Milton Road
and Velder Avenue. This increase was caused by the re-routing of HGV traffic from AQMAs 3
and 6. This increase in HGV flows was not offset by the lower car numbers and the cleaner bus
fleet operating in the AQMA.

AQMA 13

Exceedences were predicted by the dispersion modelling in the base scenario near the
roundabout along Northern Road and Spur Road. Possible exceedences, indicated by the
35.8 g/m3 contour, were predicted along Northern Road and Spur Road.

NO, concentrations were predicted to increase marginally with the introduction of the measures
outlined in the Local Transport Plan (LTP). These increases were primarily due to a greater
number of buses moving along the main road corridors, which was not offset by a sufficient
reduction in cars. Decreases of up to 0.3 g/m?3 were predicted at the facades of properties at
the junction of Northern Road and Spur Road.

Moderate decreases in NO, concentrations were predicted with the enhanced LTP measures.
Decreases of up to 0.8 g/m?3 were predicted. These decreases were due to reductions in cars
along the roads in AQMA 13. The traffic measures included the increased number of buses
having cleaner engines (all Euro 2 or better). This measure along with reduced number of cars
offset the increase in bus numbers.

Further, moderate decreases were predicted in the Additional Measures scenario. Decreases
of upto 1.2 g/m3 were predicted. These decreases were due to further reductions in cars.
The increased bus fleet were fitted with engines complying with Euro 3 standards or better and
included some buses with electric engines.

Source Apportionment

Charts showing the source apportionment of NOx concentrations are shown in Appendix B.
This source apportionment has been undertaken at the receptor with the highest predicted
annual mean NO, concentration in the base scenario.

AQMA 3

In the base scenario, the predominant source is from HGV emissions with a contribution of
nearly 59%. Excluding the background concentration, the next most important source is cars.

The measures outlined in the LTP scenario, result in very little change in this AQMA. The only
minor change is a slight reduction in contribution from cars and an increase from buses.

More significant changes are apparent in the enhanced LTP scenario. Overall the NOy
concentration was predicted to decrease mainly due to the reductions in contributions by HGVs
and buses.

Further decreases in the total contribution were predicted in the Additional Measures scenario.
The reductions in the NOy concentration were due to a large decrease in the contribution from
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HGVs in the area. In this scenario, the percentage contribution from HGVs was predicted to be
just below 51%.

AQMA 6

In the base scenario, the predominant source is from HGV emissions with a contribution of
53%. Excluding the background concentration, the next most important source is buses.

The measures outlined in the LTP scenario, lead to a marginal increase in the total NOy
concentration in this AQMA. This change is due to an increase in contribution from buses.

More significant changes are apparent in the enhanced LTP scenario. Overall the NOy
concentration was predicted to decrease mainly due to the reductions in contributions by HGVs
and buses.

Further decreases in the total contribution were predicted in the Additional Measures scenario.
The reductions in the NOy concentration were due to a large decrease in the contribution from
HGVs in the area. In this scenario, the percentage contribution from HGVs was predicted to be
approximately 41%.

AQMA 7

In the base scenario, the predominant source is from HGV emissions with a contribution of
53%. Excluding the background concentration, the next most important source is buses.

The measures outlined in the LTP scenario, lead to a marginal increase in the total NOy
concentration in this AQMA. This change is due to an increase in contribution from buses.

More significant changes are apparent in the enhanced LTP scenario. Overall the NOy
concentration was predicted to decrease mainly due to the reductions in contributions by HGVs
and buses.

Further decreases in the total contribution were predicted in the Additional Measures scenario.
The reductions in the NOy concentration were due to a large decrease in the contribution from
HGVs in the area. In this scenario, the percentage contribution from HGVs was predicted to be
approximately 41%.

AQMA 9

In the base scenario, the predominant source is from HGV emissions with a contribution of
greater than 63%. Excluding the background concentration, the next most important source is
cars.

The measures outlined in the LTP scenario, lead to a marginal decrease in the total NOy
concentration in this AQMA. This change is due to a decrease in contribution from cars.

More significant changes are apparent in the enhanced LTP scenario. Overall the NOy
concentration was predicted to increase mainly due to the rise in contributions by HGVs.

Further increases in the total contribution were predicted in the Additional Measures scenario.
The rise in the NOy concentrations was due to a large increase in the contribution from HGVs in
the area. In this scenario, the percentage contribution from HGVs was predicted to be
approximately 69%.
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AQMA 11

In the base scenario, the predominant source is from HGV emissions with a contribution of
greater than 50%. Excluding the background concentration, the next most important source is
cars with shipping also being an important source.

The measures outlined in the LTP scenario, lead to a marginal increase in the total NOy
concentration in this AQMA. This change is due to a increase in contribution from buses.

More significant changes are apparent in the enhanced LTP scenario. Overall the NOy
concentration was predicted to increase mainly due to the rise in contributions by HGVs.

Further increases in the total contribution were predicted in the Additional Measures scenario.
The rise in the NOy concentrations was due to a large increase in the contribution from HGVs in
the area. In this scenario, the percentage contribution from HGVs was predicted to be
approximately 58%.

AQMA 13

In the base scenario, the predominant source is from HGV emissions with a contribution of
54%. Excluding the background concentration, the next most important source is buses.

The measures outlined in the LTP scenario, lead to a marginal increase in the total NOy
concentration in this AQMA. This change is due to an increase in contribution from buses.

More significant changes are apparent in the enhanced LTP scenario. Overall the NOy
concentration was predicted to decrease mainly due to the reductions in contributions by buses
due to improved engine technologies.

Further decreases in the total contribution were predicted in the Additional Measures scenario.
The reductions in the NOx concentration were due to a decrease in the contribution from buses.
This reduction was due to the improved engine technologies employed as one of the traffic
management measures.

Attainment of the 2010 EU Limit Value

This section examines if the 2010 EU limit value for the annual mean NO, concentration would
be met in any of the scenarios. This year will be determined purely on reaching a model
prediction of less than 40 g/ms.

AQMA 3

On the basis of the modelling undertaken for this assessment the predicted concentrations for
all scenarios were below the objective. Inthe base scenario, the predicted annual mean
concentration was 39.9 g/ms3 decreasing to 34.4 g/m3in the Additional Measures scenario.

AQMA 6

In the base scenario, the highest annual mean NO, concentration was predicted to be

44.9 g/m3in 2010. Both the LTP and the enhanced LTP scenarios predicted that the
concentration would still exceed the 40 g/m?3 standard. Only the prediction for the Additional
Measures scenario met the standard with a predicted concentration of 36.8 g/m3.
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AQMA 7

On the basis of the modelling undertaken for this assessment the predicted concentrations for
all scenarios were all above the objective. Inthe base scenario, the predicted annual mean
concentration was 40.5 g/ms3 decreasing to 40.2 g/m3 in the Additional Measures scenario.

AQMA 9

In the base scenario, the highest annual mean NO, concentration was predicted to be

41.2 g/m3in 2010. The other three scenarios predicted that the concentration would still
exceed the 40 g/m?3 standard. The prediction for the Additional Measures scenario was a
concentration of 46.1 g/m3. This increase was due to the greater HGV traffic along this road.

AQMA 11

In the base scenario, the highest annual mean NO, concentration was predicted to be

44.8 g/m3in 2010. The other three scenarios predicted that the concentration would still
exceed the 40 g/m?3 standard. The prediction for the Additional Measures scenario was a
concentration of 48.6 g/m3. This increase was due to the greater HGV traffic along this road.

AQMA 13

In the base scenario, the highest annual mean NO, concentration was predicted to be

41.0 g/m3in 2010. Both the LTP and the enhanced LTP scenarios predicted that the
concentration would still exceed the 40 g/m?3 standard. Only the prediction for the Additional
Measures scenario met the standard with a predicted concentration of 39.8 g/m3.
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Conclusions

Portsmouth City Council has proposed a number of measures designed to reduce air pollutant
concentrations as part of its Action Plan with the primary goal of meeting the annual mean
nitrogen dioxide (NO,) objective. This air quality assessment has used detailed dispersion
modelling to predict the air quality impacts of these road traffic measures in the six Air Quality
Management Areas (AQMAS), in which NO, concentrations have been predicted to exceed the
annual mean objective in 2010.

The measures have been grouped together in three separate scenarios and compared to the
base scenario to ascertain the predicted impacts. The three scenarios are:

Local Transport Plan (LTP) scenario;
Enhanced LTP scenario; and
Additional Measures scenario.

LTP Scenario

The measures in this scenario were derived from the basic set of measures outlined in
Portsmouth City Council's LTP. These measures included the promotion of public transport,
cycling and walking, school and workplace travel plans and parking policies.

In general this scenario has a minor impact on NO, concentrations in the six AQMAs. The
maximum impacts are listed in Table 5.

Table 5: Maximum Impacts of the LTP Scenario on Annual Mean NO, Concentration

AQMA3 | AQMAG6 | AQMA7 | AQMA9 | AQMA 1l | AQMA 13

Impact /

-0.1 +0.3 +0.2 -0.1 +0.2 -0.3
g/m3

The predicted results indicate that only minor impacts occur. The impacts were beneficial if the
reduction in cars offset the increase in bus numbers, but were adverse if this was not the case.

Enhanced LTP Scenario

The measures in this scenario were derived from the enhanced set of measures outlined in
Portsmouth City Council's LTP. These measures included the further promotion of public
transport, better bus emissions technology (Euro 2 or better) and the re-routing of HGVs.

This scenario has a much more significant impact on NO, concentrations in the six AQMAS
than was the case for the LTP scenario. The predicted maximum impacts are listed in Table 6.

Table 6: Maximum Impacts of the Enhanced LTP Scenario on Annual Mean NO, Concentration

AQMA 3

AQMA 6

AQMA 7

AQMA 9

AQMA 11

AQMA 13

Impact /
g/m3

-1.7

-2.2

-0.6

+1.4

+1.2

-0.8
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The measure that impacted most on NO, concentrations was the re-routing of HGV flows.
These impacts were most clearly seen in AQMA 3, 6, 9 and 11. The re-routing of HGV traffic
away from the main road corridors in AQMA 3 and 6 to the main road corridors in AQMA 9 and
11, resulted in significant beneficial impacts in the former two AQMASs and adverse impacts in
the latter two AQMASs.

The impact of the improvements in emissions technologies in the bus fleet could be seen in the
impacts on AQMA 7 and 13, where there was no reduction in the numbers of HGVs. These
beneficial impacts were more modest, but by no means insignificant.

Additional Measures Scenario

The measures in this scenario were additional to the enhanced LTP scenario. These measures
included the further promotion of public transport, better bus emissions technology (Euro 3 or
better with some electric buses), more significant re-routing of HGVs and the introduction of
freight lanes.

This scenario has a very significant impact on NO, concentrations in the six AQMAs. The same
pattern that was established in the Enhanced LTP scenario was amplified. The predicted
maximum impacts are listed in Table 7.

Table 7: Maximum Impacts of the Additional Measures Scenario on Annual Mean NO,
Concentration

AQMA 3 AQMA 6 AQMA 7 AQMA 9 AQMA 11 AQMA 13

Impact /

-6.5 -8.1 -0.7 +4.9 +3.8 -1.2
g/m3

The measures that impacted most on NO, concentrations were the changes to HGV flows.
These impacts were most clearly seen in AQMA 3, 6, 9 and 11. The re-routing of HGV traffic
away from the main road corridors in AQMA 3 and 6 to the main road corridors in AQMA 9 and
11, resulted in significant beneficial impacts in the former two AQMAs and adverse impacts in
the latter two AQMASs.

The impact of the further improvements in emissions technologies in the bus fleet could be
seen in the impacts on AQMA 7 and 13, where there was no reduction in the numbers of HGVs.
These beneficial impacts were more modest, but by no means insignificant.

Source Apportionment

The predictions from the source apportionment study indicate that the predominant pollutant
source in all the AQMAs is HGV traffic. The percentage contribution at roadside locations
varies between 53% to 63% in the AQMAs. The second largest source (excluding the
background contribution) varied dependent on the AQMA, but was either cars or buses.

Attainment of the Annual Mean NO, Objective

The ultimate goal of the measures proposed for the Action Plan was to reduce NO,
concentrations to below the annual mean objective. The impact of the scenarios towards this
goal is summarised in Table 8.
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Table 8: Attainment of Annual Mean NO, Objective

Scenario AQMA3 | AQMAG6 | AQMA7 | AQMA9 | AQMA1l | AQMA 13

LTP

Enhanced
LTP

Additional
Measures

This table is based on the predicted concentration at the worst-case receptor being less than
40 g/m3. This table does not take into account the number of receptors which were predicted
to be less than 40 g/ms3 due to the measures outlined in each scenario. Therefore, the
Enhanced LTP scenario was predicted to reduce the number of receptors over the objective in
AQMA 6, 7 and 13 relative to the LTP scenario. The Additional Measures scenario was
predicted to remove the need for AQMA 6 and 13. All the scenarios lead to the objective being
met in AQMA 3.

In order to determine the need for the urgency for these air quality measures, the model was
run for a number of years after 2010 to predict the year that the objective would be met should
no measures be taken. The same traffic growth rate as was predicted between 2005 and 2010
was used and the background concentrations were adjusted in accordance with the Year
Adjustment calculator on the Air Quality Archive. The predicted results from this study are
listed in Table 9.

Table 9: Year of Attainment of Annual Mean NO, Objective Assuming Base Scenario
Conditions

AQMA 3 AQMA 6 AQMA 7 AQMA 9 AQMA 11 AQMA 13

Year 2010 2016 2011 2011 2014 2011
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Appendix A: Contour Plots
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Figure 1: Annual Mean NO, Concentration ( g/m3), AQMA 3, Base Scenario
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Figure 2: Annual Mean NO, Concentration ( g/m3), AQMA 3, LTP Scenario
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Figure 3: Annual Mean NO, Concentration ( g/m3), AQMA 3, Enhanced LTP Scenario
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Figure 4: Annual Mean NO, Concentration ( g/m3), AQMA 3, Additional Measures Scenario
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Figure 5: Impacts of Enhanced LTP Scenario on Annual Mean NO, Concentration ( g/m3),
AQMA 3
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Figure 6: Impacts of Additional Measures Scenario on Annual Mean NO,
Concentration ( g/m3), AQMA 3
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Figure 7: Annual Mean NO, Concentration ( g/m3), AQMA 6, Base Scenario
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Figure 8: Annual Mean NO, Concentration ( g/m3), AQMA 6, LTP Scenario
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Figure 9: Annual Mean NO, Concentration ( g/m3), AQMA 6, Enhanced LTP Scenario



Faber Maunsell Final Report
28

Figure 10: Annual Mean NO, Concentration ( g/m3), AQMA 6, Additional Measures Scenario
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Figure 11: Impacts of LTP Scenario on Annual Mean NO, Concentration ( g/m3), AQMA 6
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Figure 12: Impacts of Enhanced LTP Scenario on Annual Mean NO, Concentration ( g/m3),
AQMA 6
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Figure 13: Impacts of Additional Measures Scenario on Annual Mean NO,
Concentration ( g/m3), AQMA 6
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Figure 14: Annual Mean NO, Concentration ( g/m3), AQMA 7, Base Scenario
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Figure 15: Annual Mean NO, Concentration ( g/m3), AQMA 7, LTP Scenario
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Figure 16: Annual Mean NO, Concentration ( g/m3), AQMA 7, Enhanced LTP Scenario
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Figure 17: Annual Mean NO, Concentration ( g/m3), AQMA 7, Additional Measures Scenario
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Figure 18: Impacts of LTP Scenario on Annual Mean NO, Concentration, AQMA 7
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Figure 19: Impacts of Enhanced LTP Scenario on Annual Mean NO, Concentration ( g/m3), AQMA 7
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Figure 20: Impacts of Additional Measures Scenario on Annual Mean NO, Concentration ( g/m3), AQMA 7
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Figure 21: Annual Mean NO, Concentration ( g/m3), AQMA 9, Base Scenario
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Figure 22: Annual Mean NO, Concentration ( g/m3), AQMA 9, LTP Scenario
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Figure 23: Annual Mean NO, Concentration ( g/m3), AQMA 9, Enhanced LTP Scenario
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Figure 24: Annual Mean NO, Concentration ( g/m3), AQMA 9, Additional Measures Scenario
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Figure 25: Impacts of Enhanced LTP Scenario on Annual Mean NO, Concentration ( g/m3),
AQMA 9
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Figure 26: Impacts of Additional Measures Scenario on Annual Mean NO,
Concentration ( g/ms3), AQMA 9
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Figure 27: Annual Mean NO, Concentration ( g/m3), AQMA 11, Base Scenario
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Figure 28: Annual Mean NO, Concentration ( g/m®), AQMA 11, LTP Scenario
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Figure 29: Annual Mean NO, Concentration ( g/m3), AQMA 11, Enhanced LTP Scenario
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Figure 30: Annual Mean NO, Concentration ( g/m3), AQMA 11, Additional Measures Scenario
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Figure 31: Impacts of LTP Scenario on Annual Mean NO, Concentration ( g/m3), AQMA 11
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Figure 32: Impacts of Enhanced LTP Scenario on Annual Mean NO, Concentration ( g/m3),
AQMA 11
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Figure 33: Impacts of Additional Measures Scenario on Annual Mean NO,
Concentration ( g/m3), AQMA 11
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Figure 34: Annual Mean NO, Concentration, AQMA 13 ( g/m3), Base Scenario
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Figure 35: Annual Mean NO, Concentration ( g/m3), AQMA 13, LTP Scenario
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Figure 36: Annual Mean NO, Concentration ( g/m3), AQMA 13, Enhanced LTP Scenario
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Figure 37: Annual Mean NO, Concentration ( g/m3), AQMA 13, Additional Measures Scenario
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Figure 38: Impacts of LTP Scenario on Annual Mean NO, Concentration ( g/ms3), AQMA 13
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Figure 39: Impacts of Enhanced LTP Scenario on Annual Mean NO, Concentration ( g/m3), AQMA 13
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Figure 40: Impacts of Additional Measures Scenario on Annual Mean NO, Concentration ( g/m3), AQMA 13
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Appendix B: Source Apportionment Charts
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Figure 41: Source Apportionment by Scenario, AQMA 3
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Figure 42: Source Apportionment by Scenario, AQMA 6
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Figure 43: Source Apportionment by Scenario, AQMA 7
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Figure 44: Source Apportionment by Scenario, AQMA 9
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Figure 45: Source Apportionment by Scenario, AQMA 11
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Figure 46: Source Apportionment by Scenario, AQMA 13
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Appendix C: AAQUIRE Description
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The AAQUIRE 6.1.1 software is a system that predicts Ambient Air Quality in Regional
Environments and comprises a regional air quality model and statistical package.

AAQUIRE was developed by Faber Maunsell Ltd to meet three requirements in predictive air
quality studies. The first requirement was an immediate need for a system that produced results
that could be interpreted easily by non-air quality specialists to allow for proper informed
inclusion of air quality issues in wider fora, the main example being to allow consideration of air
guality issues in planning processes. This was achieved by allowing results to be generated
over a sufficiently large study area, and at an appropriate resolution, for the issue being
considered. The results are also presented in a relevant format, which is normally a statistic
directly comparable with an air quality criterion or set of measured data being considered. For
example, the UKNAQS PMy, 24-hour objective level of 50 g/m3 is expressed as a 90"
percentile of hourly means. AAQUIRE can also produce results directly comparable with all
ambient air quality standards.

The second requirement was for a system to be based, initially, on existing and well-accepted
and validated dispersion models. This has two advantages. The primary one is that it avoids the
need to prove a new model against the accepted models and therefore enhances acceptability.
The second advantage is that when appropriate new models are developed they can be
included in AAQUIRE and be compared directly with the existing models, and sets of measured
data, using the most appropriate statistics.

The final primary requirement for AAQUIRE was a consideration of quality assurance and
control. An important aspect of modelling is proper record keeping ensuring repeatability of
results. This is achieved within AAQUIRE by a set of log files, which record all aspects of a
study and allow model runs to be easily repeated.

The ways in which AAQUIRE and the models currently available within it operate are discussed
below.

The operation of AAQUIRE can be divided into five main stages. These are:

the preparation of the input data;

the generation of model input files;

dispersion modelling;

the statistical treatment of dispersion modelling results; and
the presentation of results.

The first step in operating AAQUIRE is to prepare the input data. The following data are needed
for the year and pollutant to be modelled:

meteorological data expressed as occurrence frequencies for specified combinations of wind
speed, direction, stability and boundary layer height;

road system layout and associated traffic data within and immediately surrounding the study
area;

industrial stack locations and parameters; and

a grid of model prediction locations (receptors).

The modelling is always carried out to give annual average results from which appropriate
shorter period concentrations can be derived.

The second stage is the generation of the model input files required for the study. All the data
collated in the first stage can be easily input into AAQUIRE, using the worksheets, drop down
boxes and click boxes in the Data Manager section of the software. Data from spreadsheets
can be easily pasted into worksheets, so that any complicated procedures required for data
manipulation can be achieved before entry into AAQUIRE. Several diurnal and seasonal profiles
can be defined for each separate source. The relevant meteorological data can also be
specified at this stage.

The third stage is executing the models. The study area will usually be divided up into
manageable grids and run separately using the Run Manager in AAQUIRE. The results from the
separate files can be combined at a later stage. Pollutant concentrations are determined for
each receptor point and each meteorological category and are subsequently combined.
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The fourth stage is the statistical processing of the raw dispersion results to produce results in
the relevant averaging period. Traffic sources and industrial sources can be combined at this
stage provided the same receptor grid has been used for both. Background concentrations
should also be incorporated at this stage.

The final stage is presentation of results. Currently the result files from the statistical
interpretation are formatted to be used directly by the Surfer package produced by Golden
Software Inc. Alternative formats are available to permit interfacing with other software
packages. On previous projects the results have been imported into a GIS (e.g. ArcView and
Map Info).

Currently AAQUIRE uses the CALINE4 model for the dispersion of road-traffic emissions and
AERMOD for all other sources. Both these models are fully validated and have been
extensively used worldwide. These are relatively complex models designed for detailed studies
of local areas, which are used within AAQUIRE for both local and larger scale studies. This is
considered necessary because of the frequent importance of local effects, such as traffic
junctions, in properly assessing regional' effects.
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Appendix D: Traffic Data
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Table 10: 2010 Annual Average Daily Traffic Flows for AQMA 3

Base Scenario

LTP Scenario

Enhanced LTP

Additional Measures

Road Name Scenario Scenario Speed
Cars HCS;V Busse Cars | HGVs Busse Cars | HGVs | Buses | Cars | HGVs | Buses Fkm/h

E’rliJ dF;F;F'E"DS Rd on the 13844 3242 | 0 |13448] 3242 | 0 13844 3242 | 0 |13448| 3242 | © 48

BURRFIELDS Rd East 1344 Vool 0 |13448| 3242 | o | 13% | 3242 | o0 |13448| 3242 | 0O 20

Copnor Rd 8 8

CHICHESTER Rd East 3112 | 713 | 0 | 3112 | 713 | 0 |3112| 713 | o0 | 3122 | 713 | O 45

London Rd

COPNOR Rd NORTH 1607 | 3305 | 330 | 15369 | 3305 | 363 | 1232 | 2974 | 370 |15112| 1851 | 386 | 48

Burrfield Rd 6 1

COPNOR Rd South 2214 2110

e s - | 46090 | 330 | 21169 | 4609 | 363 | “3/° | 4148 | 370 |20815| 2581 | 386 | 30

ngPNOR Rd North New 13497 2585 | 330 | 13359 | 2585 | 363 13731 2327 | 370 |13135| 1448 | 386 | 48

ngPNOR Rd South New 14855 2804 | 330 | 13918 | 2804 | 363 13487 2524 | 370 |13685| 1570 | 386 | 30

LABURNUM Rd East of

P iaed 3592 | 664 | O | 3502 | 664 | O |3592| 664 | O | 3592 | 664 | O 48

MILTON Rd North of 1220 | 5103 11671 | 2103 1163 | 1893 11476 | 1178 30

Hayling Av 8 4

NEW Rd East of Eylesbury | 6088 | 1448 6088 | 1448 6088 | 1448 6088 | 1448 48

ErliJ dF;F;F'E"DS Rd on the 13844 3242 | 0 |13448]| 3242 | 0 13844 3242 | 0 |13448| 3242 | © 48

STUBBINGTON AvofJun | ooy | 1979 o | 5551 | 1079 | 0 |5551 | 1079 | 0 | 5551 | 1079 | 0 40

with Burfield Rd

EQ'I\'DGG”ER Rdat COPNOR | 9975 | 1565| o0 | 9975 | 1565 | 0 | 9975 | 1565 | 0 | 9975 | 1565 | 0O 48

TANGIER Rd West of

aesiy 4635|790 | 0 | 4635 | 790 | 0 |4635| 790 | o0 | 4635 | 790 | o© 48
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Table 11: 2010 Annual Average Daily Traffic Flows for AQMA 6

Base Scenario

LTP Scenario

Enhanced LTP

Additional Measures

Road Name Scenario Scenario Speed
Cars HCS;V Busse Cars | HGVs Busse Cars | HGVs | Buses | Cars | HGVs | Buses Fkm/h

CHICHESTER Rd East 3112 | 713 | 0 | 3112 | 713 | 0 |3112| 713 | o0 | 3122 | 713 | O 32

London Rd

ARUNDEL St West of 1027 1027

At 271479 0 | 10271 1479 | O 27| 1479 | 0 | 10271 1479 | O 20

CLIVE Rd at Jun with 2251|366 | O | 2251 | 366 | O | 2251 | 366 | O | 2251 | 366 | O 32

Fratton Rd

';\(\?NDON Rd North Gladys 18169 3524 | 437 | 17588 | 3524 | 481 17253 3172 | 489 | 17084 | 1974 | 511 | 32

SQADYS AvWestLondon | 0o | 590 | 437 | 4001 | 500 | 481 | 3088 | 531 | 489 | 3886 | 330 | 511 | 43

STUBBINGTON Av of Jun

e 5551 [1079| o0 | 5551 | 1079 | 0 | 5551 | 1079 | 0 | 5551 | 604 | O 32

LABURNUM Rd East of

it 3502 | 664 | O | 3502 | 664 | O |3592| 664 | O | 3592 | 372 | o© 32

;SNDON Rd South Gladys 14566 3140 | 874 | 13800 | 3140 | 961 13675 2826 | 979 |13404 | 1759 | 1023 | 32

LONDON Rd at Junwith | 1523 | 300, | 974 (14333 | 3781 | 961 | 1428 | 3403 | 979 |13022| 2117 | 1023 | 40

Kingston Crescent 2 8

KINGSTON CRESCENT at | 1151 |, 0| o | 11519 2450 | o | 91| oa50 | o |11519| 1372 | o0 45

Jun with Kingston Rd 9 9

KINGSTON CRESCENT | 1151 |, )05 | o 11510 2450 | o | 91| oas0 | o |11519| 1372 | o0 45

West Kingston Rd 9 9

KINGSTON Rd Hanyay Rd 21211 3856 | 874 | 19866 | 3856 | 961 19380 3470 | 979 | 19296 | 2159 | 1023 | 45

KINGSTON Rd South 0046 | 1426 | 874 | 8512 | 1426 | 961 | 8485 | 1284 | 979 | 8268 | 799 | 1023 | 20

Kingston Crescent

KINGSTON Rd North New | 1083 | 3588 | 874 | 18661 | 3588 | 961 | 1860 | 3229 | 979 | 18126 | 2009 | 1023 | 48
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Base Scenario

LTP Scenario

Enhanced LTP

Additional Measures

Road Name Scenario Scenario Speed
Cars HCS;V Busse Cars | HGVs Busse Cars | HGVs | Buses | Cars | HGVs | Buses /km/h

Rd 1 2

SEW Rd Eastof Inbveness | g5, | 1502 | 0 | 6934 | 1502 | 0 | 6934 | 1502 | 0 | 6934 | 1502 | 0 48

SEW Rd BastofKingston | 7629 | 1460 | o | 7639 | 1462 | 0 | 7639 | 1462 | 0 | 7639 | 1462 | 0 32

HANAY Rd West of

Kingaton Rd 3452 | 680 | O | 3452 | 680 | O |3452 | 680 | O | 3452 | 680 | O 32

EEATTON Rd North Lake 17862 3533 | 874 | 16588 | 3533 | 961 16553 3179 | 979 |16112 | 1978 | 1023 | 32

LAKE Rd West Fratton Rd 11212 2387| 0 |11122] 2387 | 0 11212 2387 | 0 |11122] 2387 | o0 32

- Rd FastofHolbrook 1 1149 | 5508 | 0 | 11404 | 2508 | 0 | M9 | 2508 | 0 | 11494 2508 | O 48

ST Marys Rd West of 1170 1170

Vilton R 011702 o |11702| 1702 | o | M| 1702 | o |11702| 1702 | O 48

;EATTON Rd South Lake 14172 2528 | 874 | 13852 | 2528 | 961 13880 2275 | 979 |13455| 1416 | 1023 | 20

;EATTON Rd North Clive 19249 3497 | 874 | 18342 | 3497 | 961 18328 3147 | 979 | 17816 | 1958 | 1023 | 42

FRATTON Rd South 2001 | 3330 | 874 | 18837 | 3330 | 961 | “877 | 2997 | 979 | 18296 | 1865 | 1023 | 32

Lucknow St 8 6

POATTON Rd South Clive | 1873 | 3415 | 874 | 17625 | 3418 | 961 | 7% | 3076 | 979 |17110 | 1014 | 1023 | 42

FRATTON Rd North 2253 | 3126 | 874 |21209 | 3126 | 961 | 221* | 2814 | 979 | 20600 | 1751 | 1023 | 42

Arundel St 9 1

FRATTON Rd North 2002 | 3310 | 874 | 18840 | 3310 | 961 | 878 | 2979 | 979 |18300| 1854 | 1023 | 45

Lucknow St 2 0

HOLBROOK Rd South of | 3022 3022

ARUNDEL St 213330| 0 |30220| 3339 | 0 |°%?| 3339 | 0 |30220|3339 | O 20
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Base Scenario

LTP Scenario

Enhanced LTP

Additional Measures

Road Name Scenario Scenario Speed
Cars HCS;V Busse Cars | HGVs Busse Cars | HGVs | Buses | Cars | HGVs | Buses fkm/h

HOLBROOK Rd South of 12740 | 3346 | o | 27405 | 3348 | 0o | 2740 | 3348 | 0 |27405| 3348 | 0O 32

Lake Rd 5 5

HOLBROOK Rd South 2569 2569

SOMERS Rd 5 3224 0 25695 | 3224 0 5 3224 0 25695 | 3224 0 48
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Table 12: 2010 Annual Average Daily Traffic Flows for AQMA 7

Base Scenario

LTP Scenario

Enhanced LTP

Additional Measures

Road Name Scenario Scenario Speed
Cars HCS;V Busse Cars | HGVs Busse Cars | HGVs | Buses | Cars | HGVs | Buses Fkm/h

ANGLESEAroad SOUTH | 2428 | 5004 | o | 04086 | 3803 | 0 | 2%28 | 3803 | 0 | 24286 3803 | 0 32

of Park road 6 6

CAMBRIDGE road atJun | 1017 |1 o1 | 413 | 9903 | 1461 | 454 | 9883 | 1461 | 463 | 9821 | 1461 | 483 | 32

with Museum road 8

Cambridge Road at Jun 10171 1461 | 413 | 9903 | 1461 | 454 | 0883 | 1461 | 463 | 9821 | 1461 | 483 | 20

with Museum Road 8

Cambridge Road East 1118 | 1518 | 413 | 10885 | 1518 | 454 | 1986 | 1518 | 463 |10796 | 1518 | 483 | 48

Burnaby Road 7 3

HIGH St at Jun with

Cambrides road 5303 | 766 | 207 | 5160 | 766 | 227 | 5149 | 766 | 231 | 5117 | 766 | 242 | 20

KING RICHAroad 1st at 1248 1212

WINSTON CHURCHILL 49| 1682 | 207 | 12150 | 1682 | 227 | *4'° | 1682 | 231 | 12050 | 1682 | 242 | 20

AVE

Lamport Terrace at Jun 1412 1412

et King® Road "2 12335 0 |14127] 2335 | 0 212335 | 0 | 14127 2335 | O 48

Montgomery road Westof | 1967 | ;o900 | 507 19144 | 2068 | 227 | 1910 | 2068 | 231 |18986 | 2968 | 242 | 20

Wiltshire St 5 4

MUSEUM road at Junwith | geeet 1577 | o | gges | 1577 | o | 8866 | 1577 | o | 8866 | 1577 | 0 20

Cambridge road

ST GEORGES road atJun | g,51 | 5109 | 207 | 7099 | 2100 | 227 | 7983 | 2100 | 231 | 7934 | 2100 | 242 | 20

with Cambridge road

St Georges St East 6340 | 1797 | 207 | 6169 | 1797 | 227 | 6156 | 1797 | 231 | 6118 | 1797 | 242 | 48

Gunwharf Road

St MICHAELS Road North | 1665 1617

<ing RicheRoad® Road 2> | 2843 | 207 | 16209 | 2843 | 227 | *S'7 | 2843 | 231 | 16076 | 2843 | 242 | 20

WILTSHIRE STREET East | -,,5 | 196 | o | 7202 | 186 | 0 | 7222 | 186 | 0 | 7222 | 186 | o0 20

of Montegomery road
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WINSTON CHURCHILL

AVE Weet of Middle S | 9639 | 664 | 416 | 9378 | 664 | 457 | 9359 | 664 | 466 | 9301 | 664 | 486 | 20
non Museum Road, HION | 9623 | 1450 | 413 | 9364 | 1450 | 454 | 9344 | 1450 | 463 | 9287 | 1450 | 483 | 20
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Table 13: 2010 Annual Average Daily Traffic Flows for AQMA 9

Base Scenario

LTP Scenario

Enhanced LTP

Additional Measures

Road Name HGV | Buse Buse =cenario =cenaric /SEren?I‘?
Cars S S Cars | HGVs S Cars | HGVs | Buses | Cars | HGVs | Buses

Eastern Road South 2560 | 5106 | 58 |25003 | 5106 | 64 | 2290 | 5617 | 65 |24863| 6873 | 68 48

Langstone Road 5 8

MILTON road South of Jun | 3189 3122

Wriviniio 96019 0 |31260| 6019 | O 2| 6621 | 0 |30973| 8101 | O 20

'\R"(')';"d” Road North Lockway 18006 3261 0 |17699| 3261 | 0 17168 3588 | 0 |17536| 4390 | 0 42

MOORINGs Way at Jun

N R oS Way 5108 | 849 | 58 | 5006 | 849 | 64 | 5001 | 933 | 65 | 4960 | 1142 | 68 48

VELDER Av at Jun with 2775 2717

VELDER AV > |5a57| 0 |27200| 5457 | 0 | 6003 | 0 |26950| 7345 | O 45

VELDER Av West of 2351 2301

YELDER A Dllasia| o | 23039 4514 | O 1| 4965 | 0 |22828| 6075 | © 20

Eastern Road North 2684 2628

o otone Road %5533 | 58 |26311| 5533 | 64 | “57° | 6087 | 65 | 26070 | 7447 | 68 48

CEPSE?AQ’JONE atJunwith | 3065 11000 0 | 3862 | 1220 | 0 | 3862 | 1220 | o | 3862 | 1220 | © 43

Milton Road South of Milton | 1810 1772

aon Ro: 2013218| o |17745| 3218 | O 7213540 | 0 | 17582 4331 | O 32
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Table 14: 2010 Annual Average Daily Traffic Flows for AQMA 11

Base Scenario

LTP Scenario

Enhanced LTP

Additional Measures

Scenario Scenario Speed

Road Name Buse Buse / km/h
Cars | HGVs S Cars | HGVs S Cars | HGVs | Buses | Cars | HGVs | Buses

HOLBROOK road 27405 | 3348 | 0 |27405| 3348 | 0 |27405| 3348 | 0 |27405| 3348 | © 48
South of Lake road
Lake Road East of 15504 | 4544 | O |15594| 4544 | 0 |15594| 4544 | 0 | 15594 | 4544 | o0 20
Holbrook road
Lake Road West of 15780 | 3158 | 0 |15780| 3158 | 0 |15780| 3158 | 0 |15780| 3158 | © 20
Holbrook road
MILE END road
(NORTH at juction with | 30731 | 4759 | 253 |30239 | 4759 | 334 | 30178 | 5235 | 339 | 29071 | 6384 | 347 64
Church Street)
M275 North of Rudmor 10912 8459 0 10912 8459 0 10912 8459 0 10912 8459 0 30
RDB 9 9 9 9
MILE END road
(NORTH at juction with | 30731 | 4759 | 253 |30239 | 4759 | 334 | 30178 | 5235 | 339 | 29071 | 6384 | 347 64
Church Street)
MILE END Road
(NORTH at juction with | 30731 | 4759 | 253 |30239 | 4759 | 334 | 30178 | 5235 | 339 | 29071 | 6384 | 347 64
Church Street)
CHURCH St North 10756 | 478 | o |10756| 478 | o |10756| 478 | o |10756| 478 | 0 20
Holbrook road
Commercial Road north | 34515 | o575 | o 33213 | 2575 | 0 |33213| 2575 | 0 |33213| 2575 | O 20
Marketway
Commercial Road north | J 002 | 1087 | o | 16607 | 1287 | 0 |16607| 1287 | 0 |16607 | 1287 | 0 20
Marketway Nbound
Commercial Road north
varketway Sbound 16607 | 1287 | 0 |16607| 1287 | 0 |16607| 1287 | 0 |16607| 1287 | © 20
M275 S Slip to
R udore RAB 9721 | 743 0 | 9721 | 743 | o | 9721 | 743 0 | 9721 | 743 0 64
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Base Scenario

LTP Scenario

Enhanced LTP

Additional Measures

Scenario Scenario Speed

Road Name Buse Buse / km/h
Cars | HGVs S Cars | HGVs S Cars | HGVs | Buses | Cars | HGVs | Buses

M275 N Slip from
Rudmore RAB 9721 743 0 9721 743 0 9721 743 9721 743 64
Rudmore RAB 19443 | 1486 0 19443 | 1486 0 19443 | 1486 19443 | 1486 20
Mile End Road Slip from
Rudmore RAB 8049 | 1310 0 8049 | 1310 0 8049 | 1310 0 8049 | 1310 0 64
Mile End Road Slip to
Rudmore RAB 8049 | 1310 0 8049 | 1310 0 8049 | 1310 0 8049 | 1310 0 20
Hope St at Jun with Mile
end Road Southbound 35409 | 2484 | 127 | 34842 | 2484 | 167 | 34772 | 2733 170 | 33497 | 3332 173 20
Hope St at Jun with Mile
end Road Northbound 35409 | 2484 | 127 | 34842 | 2484 | 167 | 34772 | 2733 170 | 33497 | 3332 173 20
Marketway 55937 | 6997 0 55937 | 6997 0 55937 | 6997 0 55937 | 6997 0 20
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Table 15: 2010 Annual Average Daily Traffic Flows for AQMA 13

Base Scenario

LTP Scenario

Enhanced LTP

Additional Measures

Road Name Scenario Scenario Speed
Cars HCS;V Busse Cars | HGVs Busse Cars | HGVs | Buses | Cars | HGVs | Buses Fkm/h
HAVANT road West 1577 1548
LOWER DRAYTON LANE 5 2649 | 276 | 15520 | 2649 | 303 3 2649 309 | 15094 | 2649 323 48
NORTHERN road North of | 2996 2942
PORTSBRIDGE roadBT 9 2162 | 1103 | 29489 | 2162 | 1214 9 2162 | 1236 | 28680 | 2162 | 1291 45
NORTHERN road North of | 2396 | \00 | 957 | 23580 | 4276 | 910 | 2323 | 4276 | 927 | 22033 | 4276 | 968 | 45
Spur road 3 2
g‘guﬁg'a?“ road South of 35508 6127 | 1103 | 34524 | 6127 | 1214 34445 6127 | 1236 | 33577 | 6127 | 1291 | 20
NORTHERN road North of | 2396 | \00 | 957 | 23580 | 4276 | 910 | 2323 | 4276 | 927 |22033| 4276 | 968 | 32
Spur road 3 2
SOUTHAMTON road East 2675 2626
at T Jun with Sevenoaks 0 4395 | 276 | 26322 | 4395 | 303 3 4395 309 | 25600 | 4395 323 48
road
. 1628 1598
SPUR road West of High St 1 2743 | 276 |16020 | 2743 | 303 3 2743 309 |15581 | 2743 323 32
Roundabout joining 2951 2898
Southampton Road, Spur 4266 | 1103 | 29046 | 4266 | 1214 4266 | 1236 | 28249 | 4266 | 1291 20
8 7
Road and Northern Road
Roundabout joining A397, 2980 2927
Medina Road, Wayte St, 3 3531 | 1103 | 29331 | 3531 | 1214 1 3531 | 1236 | 28526 | 3531 | 1291 20
Northern Road
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Appendix E: Shipping Methodology
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The following methodology was used to calculate emission rates of NOX from the point and
area sources used to describe mobile sources in the model. An example of the calculation for
one of the area sources used in the Portsmouth model is provided.

1. Select the appropriate emission factors from those listed in Quantification of emissions
from ships associated with ship movements between ports in the European Community, a
report by the European Commission™ . For example:

Emission factor for a cruising ferry (classified as a passenger/roro cargo vessel at sea) is
13.3 g/lkWh

2. Determine the power ratings of the ferries and multiply by the emission factor to obtain
the emission rate in g/h.

Pride of Bilbao ferry power rating = 5750 kW
Emission rate = 13.3 x 5750 = 76,475 g/h

3. Calculate the time spent in the point or area source and multiply by the emission rate to
determine the emissions in g.

Time in source = 30 minutes = 0.5 h
Emissions = 0.5 x 76,475 = 38238 g

4. The above emissions apply to one ferry movement. Multiply this number by the total
number of movements per year to calculate the emission rate in g/yr.

Number of ship movements per year = 294
Total emissions = 294 x 38238 = 11,241,825 glyr
Notes:

1. Emission factors for hotelling and manoeuvring activities for a wide range of ships are
available.

2. The main engines may be turned off and the auxiliary engines turned on when the ferry
is hotelling, in which case the power rating of the auxiliary engines must be used in step 2.

3. Ferries move more slowly nearer the berth; the correct speed must be applied in step 3.
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Appendix F: Industrial Sources
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Table 16: Industrial NOx Emission Sources

. NOx | Stack | Gas | Exit | "Memal
— OS Grid . . 3 Stack
Process Description Reference Emission | Height | Temp | Velocity D
rate / g/s /' m /K / m/s m
Printing pp28 | 466268,103921 | 0.932 10 373 16 1.45
Process
Coating pp35.f1 466109,103911 | 0.0121 7.7 453 11.78 0.26
Coating pp35.f2 466095,103917 | 0.00813 7.8 298 8.5 0.4
Coating pp35.f3 466100,103916 | 0.0348 7.8 298 10.4 0.4
Coating pp35.f4 466107,103897 | 0.00300 7.05 298 12.2 0.375
Degreasing pp40 468185,105259 | 0.0047 8 298 15 0.6
Printing pp42 465555,104214 | 0.0193 20 443 15 0.6
Incineration onyx 466700,102900 5.70 65 398 18 1.2
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Appendix G: Meteorological Data
Meteorological data measured at Hurn Airport, Bournemouth in 2004 were
used in this modelling study. The data consisted of the frequencies of
occurrence of wind speed (0+2, 2+4, 446, 610, 10+ m/s), wind direction
(30° resolution) and Pasquill stability classes. Pasquill stability classes
categorise the stability of the atmosphere from A (very unstable) through
D (neutral) to G (very stable).

Calm winds were distributed evenly between the wind direction sectors in
the 1 m/s category. The stability classes used were C, D and E where all
of the unstable classes were grouped in C and all of the stable classes in
E.

The meteorological data were used to produce a wind/stability rose: see
the figure on the following page. Each windrose bar is designed to
illustrate three wind properties: the direction the wind is coming from; the
relative number of hours the wind is from this direction; and the magnitude
of the wind speeds. These data are also tabulated to show the total
number of hours and the wind speed split for each wind direction sector.

Windrose for Hurn Airport, Bournemouth, 2004

[270] ] ] ]

Wind <=2 m/s

Wind <=4 m/s

Wind <= 6 m/s

Wind <= 10 m/s

Wind > 10 m/s

180
Wind<=2m/s Wind<=4m/s Wind<=6m/s Wind<=10m/s Wind >10m/s Total

D>=3450r D <15 | 349 227 203 119 1 899
15<=D <45 181 139 139 91 1 551
45<=D< 75 | 169 148 135 89 6 547
75 <=D < 105 79 117 54 38 288
105<=D< 135 | 65 65 42 32 7 211
135<=D< 165 112 125 120 60 4 421
165<=D< 195 | 101 235 162 87 9 594
195 <=D < 225 86 186 166 246 14 698
225 <=D < 255 | 132 262 353 460 46 1253
255 <=D < 285 192 430 329 307 51 1309
285 <=D < 315 | 270 439 295 234 16 1254
315<=D < 345 255 271 156 74 3 759
Total 1991 2644 2154 1837 158 8784
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Appendix 5 - Bus Age Scenarios for

Monitoring
Date reg av Age Euro Bronze Silver Gold
1991 19 Pre 19 0 0
1996 14 Euro 1 8
1999 10.5 Euro 2 11 10 0
2003 6.5 Euro 3 48 40 10
2007 3.5 Euro 4 11 40 65
2010 0.5 Euro 5 3 10 20
2010 0.5 Elec* 0 0 5
NOx reduction -30% -49%




