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1 Introduction

The London Borough of Brent commissioned Transport Research Laboratory (TRL) to
undertake an assessment of the existing traffic conditions along a selected route in
Brent. The aim of the assessment is to establish baseline traffic conditions to help
develop and implement action plan measures in areas with poor air quality.

To establish baseline traffic conditions, this study has used an approach developed by
Burke et al (2005)*. TRL has previously applied this method in London to assess selected
sections of a specific road network. (Savage et al, 2009)2. The approach is termed
‘Longitudinal Audit of Route Characteristics’ (LARCs). For this, an instrumented vehicle
and roadside surveys were used to gather information on fixed characteristics (e.g. road
type, number of lanes, pedestrian crossings etc) and variable characteristics (e.g. traffic
flow, traffic composition, average speed etc) along the selected route. The
environmental impact (i.e. pollutant emissions and levels of noise) caused by traffic on
this route was assessed.

This report is structured as follows:

Section 2: Air quality management — outlines the air quality situation in Brent and
identifies a number of action plan measures which are potentially relevant to the
selected study route.

Section 3: Method — Outlines how the study route was identified, background to the
LARCs approach and the process followed in the emissions and noise assessments.

Section 4: Results — Outlines the findings of the emissions and noise assessments and
relates this to the fixed and variable characteristics identified in the LARCs spreadsheet
to determine the feasibility of a selection of potential action plan measures.

Section 5: Recommendations — Provides a summary of the main findings of the
emissions and noise assessments and recommends measures which should be taken
forward for further investigation.

1 Turpin K, Allen D, Burke C and Keigan M (2004). New solutions to shared pollution and joint action plan to
improve West London’s air quality. TRL unpublished report UPR/SE/923/04; Burke C, Davies A, Allen D, Turpin
K, Cotter S and Guy J (2005). New Solutions to Shared Pollution Phase Two: Road Freight and Air Quality in
West London and Strategic Travel Desire Lines in West London. Report produced for the West London Alliance
Air Quality Cluster Group.

2 Savage A, Turpin K and Price J (2009). Assessment of emissions and air quality on the A23 in Croydon. TRL
unpublished project report RPN603.
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2  Air quality management

Under the requirements of the Environment Act 1995, local authorities are required to
undertake periodic review and assessments of local air quality to ensure compliance with
objectives set out by the Air Quality (England) Regulations 2000 (SI1 2000 No. 928) and
the Air Quality (England) (Amendment) Regulations 2002 (SI 2002 No. 3043) (see
Appendix A). Where objective concentrations are not expected to be met, the local
authority is required to designate an Air Quality Management Area (AQMA) and
implement measures to improve air quality. In 2001, the London Borough of Brent
declared large parts of the Borough an AQMA based on likely exceedances of the
objectives for nitrogen dioxide (NO;) and PM;, (particulate matter with an aerodynamic
diameter less than 10 microns)®>. The AQMA boundary was reviewed in 2006 and
includes the following roads and buildings:

» Entire area south of North circular Road
« All schools, housing and hospitals along the North Circular Road
 Harrow Road

» Bridgewater Road

» Ealing Road

* Watford Road

 Kenton Road

 Kingsbury Road

 Edgware Road

« Blackbird Hill

 Forty Lane

* Forty Avenue

« East Lane

A detailed source apportionment exercise, carried out as part of London Borough of
Brent’'s Stage 4 Air Quality Review and Assessment, identified that road vehicle
emissions were the most significant contributor to pollutant concentrations in Brent.
Measures to improve air quality in the borough are therefore typically aimed at reducing
the numbers of vehicles on the road, changing the composition of the vehicle fleet or
modifying vehicles to reduce emissions.

The London Borough of Brent Air Quality Action Plan 2005-2010* outlines a number of
themes for measures to improve air quality in the borough. These are:

e Theme 1 — Promoting cleaner modes of transport

« Theme 2 — Traffic reduction and tackling through-traffic
e Theme 3 — Promotion of cleaner fuel technology

e Theme 4 — Measures concerning local industries

« Theme 5 — Improving eco-efficiency of current and future developments,
including properties owned or run by the Council

« Theme 6 — Actions to be taken corporately, regionally and in liaison with the
Mayor

Some of the measures listed in the action plan are not specific to certain locations. A
selection of general measures that could be relevant to the study route (in addition to
those which are specifically targeted at sections of the study route) has been identified.
These measures are discussed in relation to the findings of the LARCs assessment in
section 4 of this report and include:

e Theme 1 — Promoting cleaner modes of transport

o Walking

3 http://www.brent.gov.uk/eh.nsf/Files/LBBA-104/$FILE/AQMA_Amended_format2_2006.pdf
4 http://www.brent.gov.uk/eh.nsf/Files/LBBA-101/$FILE/AQAP.pdf
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= Infrastructure improvements to deliver better ‘walkable’ conditions

= Footway improvements, including access and accessibility to bus
stops

o Cycling

= Local Implementation Plan (LIP) to include proposals for cycle
access and parking

= Actions that will improve London Cycle Plan objectives
o Buses
= Implement Bus Priority Action Plan
= Provide sustainable community transport facilities
= Delivery of high levels of bus priority on ‘A’ and busy bus routes

= Delivery of high levels of bus priority wherever required on all bus
routes

o Rail and Underground

= Work with stakeholders to improve attractiveness of public
transport

« Theme 2 — Traffic reduction and tackling through-traffic
o The North Circular and other strategic routes

= A404 Corridor (Harrow Road) — completion of bus priority
measures, increased space for pedestrians and cyclists, entry
treatment on critical side roads and queue management to reduce
air pollution.

¢ Theme 3 — Promotion of cleaner fuel technology
o Emissions from stationary vehicles

= The Council will set up mechanisms to enable it to use its powers to
require drivers of stationary vehicles to switch off ‘idling’ engines
from 2003 onwards

= Ensure that TfL instructs bus drivers not to leave their vehicle
engines running unnecessarily whilst parked

= Promote information on emissions from stationary vehicles as part
of travel awareness campaign.
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3 Method

3.1 Identification of the study route

TRL and the London Borough of Brent established a study area which incorporates (as
far as practical) areas of poor air quality within the borough. The selected route includes
an area within the existing AQMA (see Figure 1). Figure 1 illustrates those areas which
were identified by Brent as requiring further investigation (highlighted in yellow). The
final study route includes sections of the A4089 (Ealing Road), A404, and A4005 and is
approximately 7.5km in length (see Figure 2). To enable assessment of the route
characteristics, the study route was divided into 33 links (i.e. sections of the road
defined by changes in traffic flow) (see Figure 3) and an in-depth study was conducted
to determine the fixed, variable and environmental characteristics of each link. This
method is explained further in section 3.2 and an explanation of the LARCs definitions
are provided in Appendix C. The results of this assessment are presented in section 4.

I AQMA

Proposed route
for assessment

I:I Extent of the
study route

Principle road
network

Study route

f

Reproduced from Ordnance Survey mapping data with the permission of the Controller of Her Majesty's
Stationery Office © Crown Copyright.
Unauthorised reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. London
Borough of Brent, 100025260, 2011

Figure 1: London Borough of Brent Air Quality Management Area and study
route
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Reproduced from Ordnance Survey mapping data with the permission of the Controller of Her Majesty's
Stationery Office © Crown Copyright.
Unauthorised reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. London
Borough of Brent, 100025260, 2011

Figure 2: Study route including direction of travel
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— Links

— Principle Road
network

Reproduced from Ordnance Survey mapping data with the permission of the Controller of Her Majesty's
Stationery Office © Crown Copyright.
Unauthorised reproduction infringes Crown Copyright and may lead to prosecution or civil proceedings. London
Borough of Brent, 100025260, 2011

Figure 3: Study route links 1-33

3.2 Longitudinal audit of route characteristics (LARCs)

The LARCs approach was developed by Burke et al (2005)°. It provides a framework for
local authorities to gain an understanding of the effects of existing traffic management
strategies within their boundaries and can help identify the need for joint-working with
neighbouring authorities. The approach can therefore aid in determining factors most
likely to cause a variation in vehicle emissions and noise levels to help develop
sustainable travel options.

The LARCs approach involves dividing a selected route into a series of links with different
characteristics. The start and end point of each link correspond to changes in the traffic
characteristics and are denoted by landmarks, which are typically the names of
intersecting roads. Each link has a unique identification code to which information on a
number of fixed characteristics (e.g. road type, number of lanes, pedestrian crossings,
traffic lights etc) and variable characteristics (e.g. traffic flow, traffic composition,
average speed etc) is assigned (see Appendix C for definitions). Video footage of the
route can be used to provide a visual representation of the environment. The result of
the LARCs assessment is a spreadsheet providing a matrix of information which can be
presented using traffic light (red, amber or green) analysis. In this assessment,
‘conditional formatting’ in the form of a traffic light system (i.e. a continuous scale
ranging from red to amber and to green) has been applied to the LARCs spreadsheet in
Microsoft Excel to enable a visual comparison of the emission rates on each link.

5 Burke C, Davies A, Allen D, Turpin K, Cotter S and Guy J (2005). New Solutions to Shared Pollution Phase
Two: Road Freight and Air Quality in West London and Strategic Travel Desire Lines in West London. Report
produced for the West London Alliance Air Quality Cluster Group.
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In this study, real world traffic conditions were recorded using an instrumented vehicle.
This enabled detailed information (including vehicle speed and acceleration rates) to be
collected on a link-by-link basis. This information was used in conjunction with the
identification of the fixed and variable characteristics to inform the emissions and noise
assessments and the development of air pollution mitigation measures. Further details
about the derivation of vehicle emissions and noise levels are provided in sections 3.3
and 3.4 respectively.

3.2.1 Extract of LARCs assessment spreadsheet

An extract of the LARCs spreadsheet is provided in Figure 4 (the complete LARCs
spreadsheet is provided in Appendix B). The fixed and variable characteristics presented
in the spreadsheet (and defined in Appendix C) constitute the minimum level of detail
required for the development of air pollution mitigation options. In the LARCs
spreadsheet, fixed characteristics (e.g. junctions, traffic lights or roundabouts) are
illustrated using symbols, which are defined in Figure 5.

Figure 4 shows two links on Ealing Road. In this example, the route begins on Link 1,
progresses north and straight ahead (denoted by the northbound arrow) to Link 2. From
Link 2 the route progresses northbound through a set of traffic lights onto Link 3, and so
on. Information on fixed characteristics includes the location and type of pedestrian
crossings, the presence of bus lanes, loading and parking bays, red routes and the
number of traffic lanes. Variable characteristics are mainly associated with traffic flow,
average traffic speed and percentage Heavy Duty Vehicle (HDV) and this information
was extracted from the London Atmospheric Emissions Inventory (LAEI) (GLA, 2009)°.
Cells highlighted in grey denote the absence of specific characteristics. The methods
used to calculate the emissions and noise levels are outlined in section 3.3 and 3.4.

8 http://static.london.gov.uk/mayor/environment/air_quality/research/emissions-inventory.jsp
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Figure 4: Extract from LARCs spreadsheet

TRL 8 PPR559






Published Project Report

Travelling northbound Travelling southbound

Travelling eastbound

Travelling westbound

Left hand turn into road Right hand turn into road

Roundabout Mini roundabout

(o B 8 X

Travelling north and southbound on link

Traffic lights

W0

Figure 5: Symbols denoting fixed characteristics in the LARCs spreadsheet

3.3 Environmental characteristics: emissions

Road traffic emissions can be derived by multiplying the number and type of vehicles
along a given length of road by an emission factor. Emission factors used in air quality
assessments are typically derived using a standard methodology involving the
application of a legislative driving cycle (such as the New European Driving Cycle (NEDC)
(Highways Agency et al, 2007)7). The drive cycle and emission factors typically
represent only a coarse level of detail and are unlikely to be similar to the real world
situation. Real world drive cycles can be recorded using instrumented vehicles. This
approach (termed ‘instantaneous emissions modelling’) allows for emissions to be
estimated for all transient effects, rather than a generalised operation that can be
accounted for in typical drive cycles (such as the NEDC).

In this study, emission factors have been calculated for NOyx, PM and CO,. The following
sections describe the process used to derive emission factors for input to the LARCs
spreadsheet.

3.3.1 Vehicle instrumentation

The route was driven multiple times using a Volkswagen Golf with a petrol engine and a
manual gearbox. A Global Positioning System (GPS) receiver was used to log the
location (and the operation) of the instrumented vehicle. The GPS receiver was used to
determine information such as speed, bearing, trip distance and altitude and was
powered directly from a laptop computer. The parameters recorded during the surveys
are listed in Table 1.

7 Highways Agency, Scottish Executive Development Department, National Assembly for Wales and the
Department for Regional Development Government Department in Northern Ireland (2007). Design Manual for
Roads and Bridges. Volume 11, environmental assessment. Part 3, Air quality Volume 1.03c. HMSO, London.
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Table 1: GPS parameters measured using the instrumented vehicle

Parameter Units
Latitude Degrees
Longitude Degrees
Eastings m
Northings m
Speed km/h
Altitude m
3.3.2 Measurement periods

Measurements were conducted on 4™, 5™ and 7" of November 2009 (i.e. Wednesday,
Thursday and Saturday respectively). The survey periods were 07.00-10.00, 11.00-
14.00 and 15.00-19.00. These time intervals ensured that the driving patterns were
representative of traffic conditions during peak and off-peak traffic periods. On both
weekdays, the measurements were conducted using a single driver. On Saturday 7
November, a number of surveys were conducted with one person driving and a
passenger analysing fixed characteristics of the route or recording the route using a
video camera.

3.3.3 Post-processing of logged survey data

0] The logged survey data were input to the TRL in-house instantaneous emissions
model. This information was combined with fleet composition data derived from
the National Atmospheric Emissions Inventory (NAEI) and the LAEI to generate
NOx, PMio, and CO, emissions. The coarse vehicle composition applied to the
study route is shown in Table 2. The detailed fleet composition is shown in Table
3. The detailed fleet takes into account the influence of the London Low Emission
Zone (LEZ).

Table 2: Coarse vehicle composition

Vehicle emission category %

Cars 86.9

Light duty vehicles
Light goods vehicles (LGVS) 13.1

Heavy goods vehicles (HGVSs) 64.1

Heavy duty vehicles Buses 26.7

Coaches 9.2

(i) The following summary information is generated for each trip:

* Link name

e Start time

e ENnd time

e Start Eastings

e Start Northings
e End Eastings

* End Northings

« Distance (m)

e Duration (s)

* Idle Duration (s)
* Average speed (km/h)

TRL 10 PPR559
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i)

(@iv)

e Standard deviation of speed (km/h)

« Average positive acceleration (m/s?)

e Light duty NOx, PMio and carbon emissions per vehicle (grams)
* Heavy duty NOx, PM;o and carbon emissions per vehicle (grams)

A GIS was used to assign the processed emissions data in (ii) to individual links.
These links were designed to correspond with those reported in the LAEI,
although some links were combined where traffic conditions were thought to be
similar (e.g. links less than 10m in length). Links used in this assessment are
shown in Figure 3.

Emissions of NOy, PM.;; and CO, were divided by the link length to obtain
emissions in grams per kilometre. This was combined with light and heavy duty
traffic flow for each period, which was obtained from diurnal flow profiles (these
characterised the vehicle flow by hour of the day) measured from 7 automatic
traffic counters located in the Wembley area for 2 weeks during 2007. The
output was emissions per period (AM (07.00-10.00), PM (15.00-19.00) and inter-
peak (10.00-15.00)) per vehicle type (i.e. heavy duty and light duty).

Results from the above were then input to the LARCs spreadsheet (see Appendix B).

TRL
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Table 3: Detailed fleet composition

Category Sub-category PHEM Pre-Euro Euro I Euro II Euro III Euro IV Euro V Euro VI? Euro
Vehicle I vII®
Index

Cars P: <201 1 0.15% 0.08% 0.59% 2.70% 23.50% 2.46% 0.00% 0.00%
P:1.4-20I 2 0.17% 0.07% 0.90% 2.34% 22.80% 2.39% 0.00% 0.00%
P:>2.0I 3 0.01% 0.01% 0.15% 0.35% 3.29% 0.34% 0.00% 0.00%
D:1.4-2.01 4 0.00% 0.03% 0.24% 2.90% 25.88% 2.73% 0.00% 0.00%
D:>201 5 0.00% 0.01% 0.06% 0.70% 4.63% 0.51% 0.00% 0.00%

Vans Petrol 6 0.01% 0.08% 0.43% 3.59% 19.11% 2.01% 0.00% 0.00%
Diesel 7 0.02% 0.22% 2.10% 9.10% 57.37% 5.96% 0.00% 0.00%

Heavy-duty vehicle composition

HGVs R: <75t 1 0.00% 0.46% 0.70% 4.91% 20.50% 2.18% 0.00% 0.00%
R:12to 14 t 3 0.00% 0.46% 0.70% 4.91% 21.31% 2.18% 0.00% 0.00%
R: 20 to 26 5 0.00% 0.13% 0.20% 1.45% 6.22% 0.63% 0.00% 0.00%
R: 28 to 32t 7 0.00% 0.14% 0.28% 1.70% 6.52% 0.68% 0.00% 0.00%
A: 34 to 40 11 0.00% 0.20% 0.35% 2.98% 18.24% 1.97% 0.00% 0.00%

Buses Midi 12 0.00% 0.00% 0.01% 1.05% 3.27% 0.33% 0.00% 0.00%
Standard 13 0.00% 0.00% 0.00% 28.61% 47.98% 4.89% 0.00% 0.00%
Bendy 14 0.00% 0.00% 0.00% 3.33% 9.55% 0.98% 0.00% 0.00%

Coaches Coach 16 0.24% 2.20% 9.35%  21.01%  61.00% 6.20% 0.00% 0.00%

8 As yet no fleet or EF data for these
TRL 12 PPR559
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3.4 Environmental characteristics: noise

Noise levels were calculated using the UK standard Calculation of Road Traffic Noise
(CRTN) (Department of Transport and Welsh Office, 1988)°. The results indicate noise
levels in dB(A) (measured over 18 hours) at 10m from the road in terms of Lo (the noise
level exceeded for 10% of the measurement duration). This measurement represents
the noise level exceeded for 10% of the time during the period 6am to midnight. 24
hour Annual Average Daily Traffic (AADT) flows have been converted to 18 hour AAWT
flows in order to perform the noise calculation. Based on previous work with LAEI traffic
data (Atkins, 2003)°, this has been achieved by using flows that correspond to 90% of
the 24 hour data. In the absence of further information, the percentage Heavy Duty
Vehicle (HDV) and average speeds have not been altered. In addition the following
assumptions have been made:

 The road links have been assumed to be flat (i.e. no terrain applied)

* A basic road surface correction for bituminous and concrete surfaces (outlined in
CRTN) has been applied, but no further road surface correction has been used

* A low flow correction has been applied for links in which the traffic volume is
below 4000 vehicles (as explained in CRTN).

The noise levels calculated were inserted into the LARCs spreadsheet (see Appendix B).
The values are indicative noise levels that may be experienced 10m from the road.
Levels at residents’ houses will differ from these, depending on distance from the road.
As a first approximation, the noise level will drop by approximately 3 dB(A) when
distance from the road is doubled. Additionally, other sources (such as traffic on
adjacent roads), meteorological conditions and the presence of buildings or barriers can
affect the noise levels experienced at any given time.

® http://resource.npl.co.uk/acoustics/techguides/crtn/
10 Atkins (2003). Conversion of LAEI traffic data to CRTN requirements. London Noise Map Technical Method
Statement 5, ref.6474-E.074.
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4 Results

The completed LARCs assessment spreadsheet is presented in Appendix B. This section
provides an interpretation of the information contained in the LARCs spreadsheet. The
focus is on the environmental impact caused by road traffic along the selected route
(including emissions of NOyx, PM;o and CO, and noise levels) and the fixed and variable
characteristics that contribute to this impact.

4.1 Air quality assessment

It is important to note that an air quality assessment has not been directly carried out as
part of this study. A detailed air pollution study to model concentrations (which include
the effects of meteorology), would be required to obtain detailed conclusions. However,
the emission assessment allows emission rates to be compared on a link-by-link basis to
assist in identifying those areas that are likely to obtain the most benefit from measures
which lead to a reduction in vehicle emissions along the study route.

4.2 Action plan measures

The LARCs assessment can assist in assessing the feasibility of potential action plan
measures along the selected route. The impact of each measure can be considered over
the entire route or on a link-by-link basis taking into account effects on one or more
links or on neighbouring links. This study has highlighted the likely effects of
implementing specific measures along the study route to help develop or update the
Council’s action plan. Recommendations for reducing the environmental impact of road
traffic along the study route are discussed in section 5, with reference to measures
currently being planned by the London Borough of Brent.

4.3 Emissions assessment

The LARCs spreadsheet displays emission rates for NOy, PM and CO, for LDVs and HDVs
during weekday and weekend AM, inter-peak and PM periods for each link included in the
study route. For the purposes of comparison between links, the emissions have been
summed to obtain total emission rates for each pollutant for each link (i.e. an emission
rate for each pollutant between 7am and 7pm). Table 4, Table 5 and Table 6 present
total emissions of NOx, PM1g and CO, respectively for each link ranked in order of highest
to lowest emission rates. The 3 links with the highest emissions of all 3 pollutants are
16SB, 17SB and 14NB. Link 16SB relates to the slip road travelling south away from
Harrow Road/Eton Avenue roundabout towards Rugby Avenue. 17SB relates to the
Harrow Road/Eton Avenue roundabout and 14NB relates to the slip road travelling north
away from Harrow Road roundabout. The average speeds on links 16SB, 17SB and
14NB measured in the drive cycle are 9.8, 11.9 and 25.2 km/h respectively.

TRL 14 PPR559
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Table 4: Ranking of road links by total NOx emissions for all periods
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Table 5: Ranking of road links by total PM emissions for all periods
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Table 6: Ranking of road links by total CO, emissions for all periods

To visualise emissions, total emission rates on each link (for light duty and heavy duty
vehicles at the weekend and weekday) have been grouped into bands. Total emissions
of NOx, PM and CO, are illustrated in Figure 6, Figure 7 and Figure 8 respectively.
(These should be viewed as a means of comparison between links rather than as an
illustration of emissions in absolute terms).
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Figure 6: NOx emissions
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Figure 7: PM emissions
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Figure 8: CO, emissions
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High emissions (i.e. red coloured cells) of all three pollutants occurred on link 16SB (i.e.
the exit route from the Harrow Road/Eton Avenue roundabout) during the weekday and
weekend inter-peak and PM periods. In contrast, high emissions of all three pollutants
occurred during the weekday and weekend AM periods on link 17SB (the Harrow
Road/Eton Avenue roundabout). The lowest emissions on link 17SB occurred during the
weekday inter-peak period, followed by the weekday PM period. This pattern implies
that there is greater traffic congestion on the roundabout during the AM period than
during the inter-peak and PM periods. It is possible that traffic queues forming on the
exit from the roundabout (i.e. link 16SB) would create congestion on the roundabout
itself and this is most evident during the AM periods. During the inter-peak and PM
periods, it appears that there is less congestion on the roundabout itself (i.e. queue
lengths on the exit route are shorter during inter-peak and PM periods). In addition,
features on link 15 (NB and SB) such as parking bays and a pelican crossing, could be
contributing to congestion on link 16.

High emissions of all three pollutants occurred during the weekend PM period on link
14NB (i.e. the slip road leading north from Harrow Road roundabout). 68% of total (i.e.
AM, inter-peak and PM) weekend NOy emissions occurred during the PM period for both
LDVs and HDVs on this link. This pattern could be explained by the nature of the land
use — there are retail and leisure attractions (including restaurants) in the area
surrounding link 14NB. Increased demand for such services during the evening at the
weekend could lead to increased traffic congestion. Low emissions (i.e. green coloured
cells) of all three pollutants occurred during the weekday AM period on link 14NB. It is
possible that this is due to the general direction of travel southbound towards
commercial centres (such as Wembley town centre) resulting in less traffic congestion on
the northbound link during the AM period. Emissions on the southbound link (14SB)
were, however, observed to be low throughout the day on the weekday and at the
weekend, implying that traffic is free-flowing in this direction.

Some links exhibit a high degree of variation in emissions of each pollutant throughout
the day. Link 13NB, for example, shows low emissions during the inter-peak weekday
period, intermediate emissions during the AM weekday period and high emissions during
the PM weekday period. This is in agreement with the pattern discussed above in
relation to link 14NB, where the general direction of travel during AM periods appears to
be in the opposite direction (i.e. southbound) towards commercial centres. Traffic flow
could therefore be expected to increase during PM periods in the northbound direction
(i.e. travelling away from commercial centres).

Link 16NB exhibits high emissions of all three pollutants during the weekday inter-
peak period for both LDVs and HDVs. In contrast, at the weekend and during the
weekday AM and PM periods, emissions of all three pollutants on this link are low. This
implies that an event is occurring during the weekday inter-peak period which is causing
increased traffic congestion. The LARCs assessment has not recorded the presence of
designated loading or parking bays on this link. The area includes commercial land use
and it is therefore possible that deliveries during business hours leading to obstructions
in live traffic lanes could explain the increase in emissions that occurs during the inter-
peak period on this link.

Link 29NB (the approach to Bridgewater Road/Ealing Road junction) exhibits high
emissions of all three pollutants from LDVs throughout the day at the weekend.
Emissions of all three pollutants are also high on this link during the AM weekday and
weekend periods. Commercial land use is again likely to explain this pattern, with
increased demand for retail (including a supermarket) and leisure services during the
weekend leading to increased traffic congestion. Traffic lights on this link may also
contribute to traffic congestion. The adjacent link (30NB) exhibits high emissions of all
three pollutants from LDVs and HDVs during weekday inter-peak and PM periods and this
pattern could also be explained by the nature of the surrounding land use. Link 30NB
exhibits high emissions of all three pollutants from HDVs during weekday inter-peak and
PM periods and high emissions of particulate matter from HDVs during weekday AM
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periods. It is likely that this is due to delivery vehicles travelling to and from the
superstore located on this link.

A number of links on the study route appear to be free-flowing and have been identified
as having relatively low emissions. Links 11 and 12 have continuous bus lanes which
appear to ease traffic flow. In addition, link 22 has designated car parking. These
features are likely to minimise the amount of stationary or queuing traffic and result in
smoother driving conditions.

4.4 Noise assessment

The World Health Organisation (WHQO) guidelines (Berglund et al/, 1999) suggest that
average noise levels should not exceed 55 dB(A) at residential properties. The L;o (18
hour) values calculated in this assessment are above 55 dB(A) on all links. Average
levels of above 60 dB(A) in urban areas are, however, acknowledged in the legislation.
For example, when residents are affected by the building of new roads, the Noise
Insulation Regulations 1988 (SI 1988 No. 2000) do not apply to any properties where
the Lio (18 hour) noise level is below 68 dB(A).
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5 Recommendations

This assessment has considered the current traffic conditions on a selected number of
roads within a section of the London Borough of Brent’s existing Air Quality Management
Area (AQMA). The aim was to highlight characteristics which contribute to high air
pollution levels along the route in order to help develop action plan measures. For
practical reasons, the study could not consider all roads within the existing AQMA. The
reported findings can therefore only be used to inform measures for implementation
outside of the study area where detailed knowledge of those areas already exists.

5.1 Links to air quality action plan measures

51.1 Queuing traffic

The LARCs assessment has provided evidence which indicates queuing traffic along
sections of the study route. Whilst the majority of measures included in the London
Borough of Brent Air Quality Action Plan 2005-2010 are not specific to certain locations,
a number of measures could be considered relevant in addressing this issue. Theme 2
(traffic reduction and tackling through-traffic) includes use of queue management to
reduce air pollution. Theme 3 (promotion of cleaner fuel technology) includes use of
mechanisms to enable the Council to use its powers to require drivers of stationary
vehicles to switch off idling engines and promote information on emissions from
stationary vehicles as part of a travel awareness campaign. A study to further examine
the reasons for queuing traffic is recommended and should include a detailed
assessment of existing traffic management control systems.

5.1.2 Buses

The study route in this assessment is serviced by buses. The LARCs assessment has not
been able to identify specific areas where high emissions are caused by buses because a
detailed fleet breakdown was not available (buses are part of the heavy duty category).
In addition, speed data for buses were not obtained. The application of general
measures to reduce emissions from buses may, however, be useful in reducing
emissions along the route and this includes ensuring TfL instructs bus drivers not to
leave their vehicle engines running unnecessarily whilst parked (Theme 3 - promotion of
cleaner fuel technology).

5.1.3 Heavy duty vehicles

Specific issues identified by the LARCs assessment include high emissions from HDVs in
close proximity to residential and commercial areas. Action plan measures to tackle this
issue are likely to be dependent on the specific nature of the local area and must take
into account the economic and social effects of implementation.

5.2 Application to the LARCs assessment route
Specific recommendations include:

- On link 15 (Harrow Road), the interaction of pelican crossings with the traffic
flows should be assessed to determine if this could be optimised to improve
throughput. The segregation of bus lanes should also be considered on this link.

- Alternative means of travel to Wembley town centre should be investigated to
improve traffic flow on link 14NB (Harrow Road slip road).

- High emissions on link 16NB (Harrow Road — Rugby Avenue to Harrow Road
roundabout) should be investigated further. The high number of delivery vehicles
during the inter-peak period on this link may be a contributing factor, but this
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should be confirmed. Following investigation, the Council could consider
introducing designated loading bays to remove the obstruction from live traffic
lanes on this link and hence reduce congestion. It may also be beneficial to
prevent parking or loading in certain areas, but the feasibility of this measure
must be carefully assessed prior to implementation.

5.3 Noise assessment

The LARCs assessment has identified that noise levels along the study route exceed the
WHO guidelines for residential properties. The noise levels are, however, in line with
those expected in some urban areas. Measures to improve traffic flow and ease
congestion, such as restrictions on the number of delivery vehicles, are likely to reduce
noise levels on the route. A detailed fleet breakdown, including number and average
speeds of buses using the study route, would enable an assessment of the contribution
of different vehicle types to elevated noise levels.

5.4 Further work

The findings in this report can be used to inform the development of action plan
measures. The findings provide evidence to allow measures to target specific causes of
traffic congestion on the study route. Detailed air pollution dispersion modelling would,
however, be required to model the impact of air quality action plan measures on
pollutant concentrations.

Further work is recommended as follows:

 An investigation into the drivers for travel demand on the study route would
assist in determining the feasibility of action plan measures which aim to target
journey times, for example.

» Collection of information on bus flows and speeds on the study route would assist
in identifying those areas where buses are a significant source of vehicle
emissions and would help in assessing the feasibility of measures specifically
targeting buses.

* An investigation into the current success rate of enforcement strategies could be
undertaken to identify any scope for improving traffic throughput on selected
links.

« A study to examine the emissions benefits of modal switching along the study
route would be useful. This could include a study into the feasibility of improving
continuity of cycle lanes, for example.

« Engagement with local residents and business owners via a survey on traffic-
related issues would assist in developing a more focused strategy for
environmental improvement.

 Roadside traffic surveys could be undertaken on sections of the study route
where high emissions have been identified. This would inform source
apportionment work — this could be undertaken in conjunction with the West
London Alliance Transport and Enhanced Emissions Model (TEEM) (Turpin and
Mao, 2011)*.

3 Turpin K and Mao H (2011). Geographically Specific Emission Inventories. Transport Enhanced Emissions
Model — TEEM Version 2.2 User Guide (Draft).
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Appendix A UK Air Quality Objectives

Pollutant Objective

Compliance date

Hourly mean concentration should not exceed 200 ug/m® more
than 18 times a year
Annual mean concentration should not exceed 40 pg/m?3

Nitrogen
dioxide (NO,)

31 December 2005

P?;gi:;?te 24-hour mean concentration should not exceed 50 pg/m® more
ex ressed, as than 35 times a year 31 December 2004
P PM Annual mean concentration should not exceed 40 pg/m?®
10
Particulate
matter, . 3.
Annual mean concentration should not exceed 25 ug/m? in UK 2020
expressed as
PMy s
Running annual mean concentration should not exceed 16.25 31 December 2003
Benzene pg/m?3
Annual mean concentration should not exceed 5 pg/m? 31 December 2010
1,3_— Running annual mean concentraglon should not exceed 2.25 31 December 2003
butadiene pHg/m
Carbon Maximum running 8-hour mean concentration should not
monoxide 9 3 31 December 2003
exceed 10 mg/m
(CO)
Polycyclic
aromatic Annual mean concentration should not exceed 0.25 ng/m?* 31 December 2010
hydrocarbons
(PAH)
Annual mean concentration should not exceed 0.5 pg/m? 31 December 2004
Lead (Pb) Annual mean concentration should not exceed 0.25 ug/m?*
) 31 December 2008
Hourly mean concentration of 350 pg/m?® not to be exceeded
more than 24 times a year 31 December 2004
Sulphur 24-hour mean of 125 ug/m?® not to be exceeded more than 3

dioxide (S0O,) times a year
15-minute mean of 266 pg/m?® not to be exceeded more than

35 times a year

31 December 2004

31 December 2005

8-hour mean of 100 pg/m? not to be exceeded more than 10

Ozone (0s) times a year

31 December 2005
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Appendix B LARCs spreadsheet

Figure 9: LARCs spreadsheet, links 1-8
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Figure 10: LARCs spreadsheet, links 31-32 and links 9-12

TRL 29 PPR559



Published Project Report

Figure 11: LARCs spreadsheet, 13NB-17NB
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Figure 12: LARCs spreadsheet, links 13SB-17SB
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Figure 13: LARCs spreadsheet, links 18-22
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Figure 14: LARCs spreadsheet, links 23SB-33SB
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Figure 15: LARCs spreadsheet, links 29NB-33NB
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Appendix C LARCs assessment - definitions

C.1 Fixed Factors

Speed limit: The speed limit is a useful indication of the type of environment (e.g.
residential, rural etc) in which the road is located. It is often used to assess emissions
from vehicles when no other information is available.

Link Length: Link lengths are measured in metres and should be defined prior to the
video survey. The length of links used in the LARCs assessment should ideally reflect
those used by other monitoring systems, such as the London Atmospheric Emission
Inventory (LAEI). Given the level of information required for each link, it can be
impractical to assess numerous short links.

Number of lanes: Links are defined using three intervals to account for lane number
variation and identify potential pinch-points which could constrain traffic flows. It is
important to consider the existing number of lanes when considering implementation of
a prioritised bus route, for example.

Roadside environment: The options used in the LARCs assessment are ‘open’ (i.e.
parks, wide green verges etc), residential, mixed (i.e. residential/commercial) and
canyons (i.e. a built environment which has specific air dispersion characteristics,
typically defined by the building heights being greater than the building-to-building road
width).

Footways: The presence or absence of footways (pavements) should be recorded for
each link. This information can assist in planning pedestrian accessibility and promoting
walking.

Roadside car parking/parking bays: The presence of parked cars on the route (and
whether cars are parked in designated bays or illegally parked on double yellow lines)
should be recorded for each link. In the LARCs spreadsheet, a green flag is used to
represent no parked cars.

Bus routes: The numbers of the bus services operating along the link should be
recorded.

Bus lanes: Bus lanes are recorded in the LARCs assessment as continuous, segregated
or non-existent. This information can be assist in vehicle occupancy surveys and the
assessment of performance indicators such as excess waiting time and journey duration.

Bus stops: The presence of bus stops and the location of the stop (i.e. adjacent to the
carriageway and not obstructing traffic flow, or kerbside etc) should be recorded.

Cycle lanes: Cycle lane provision should be recorded and where present, described as
continuous or segregated.

Red routes: Red routes aim to prevent vehicles parking or loading/unloading in
locations which obstruct the normal flow of traffic. They are typically located in areas
where traffic flows are high or where parked vehicles could cause a safety hazard. Red
routes can be used as a complimentary traffic management measure to options such as
use of dedicated bus lanes.

Goods delivery bays: The presence and number of loading/unloading bays should be
recorded. The use of such bays can be controlled by means of restricted access times,
for example.

Taxi ranks: The presence of a taxi rank on each link is recorded. This can be used to
assess modal shift.

Tube/Rail stations: The location and name of Underground or Railway stations are
recorded for each link. This can assist in assessing the connectivity between travel
modes.
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Pedestrian crossings: Pedestrian crossings are assessed as being located within the
link, or at either end of the link in the LARCs assessment. Pedestrian crossings located
‘mid-link’ are typically activated by the user or are coordinated with traffic signals at the
nearest junction. The presence of pedestrian crossings can lead to ‘stop-start’ behaviour
for traffic flows and the effect this has on emissions should be considered.

Footbridges: The presence of a footbridge and its location within each link should be
recorded.

C.2 Variable factors

Annual average daily traffic (AADT): The AADT is a general metric applied to traffic
flows. The LARCs assessment defines links by direction of travel and AADT should
therefore be considered for each direction if available (rather than reporting as a 2-way
combined flow).

Percentage heavy duty vehicles: Defined as goods vehicles greater than 3.5 tonnes
gross vehicle weight (includes rigid and articulated heavy goods vehicles and buses).

Percentage light duty vehicles: Defined as all vehicles less than 3.5 tonnes gross
vehicle weight (includes motorcycles, cars and light goods vehicles).

Average speed: Average speed profiles which represent the temporal variation of the
traffic flow should be recorded for the route.

C.3 Environmental factors

Emissions (PM and NOy): Emissions of PM and NOy are estimated for each link in
grams per kilometre for heavy and light duty vehicles for both weekday and weekend
periods. A further distinction is made according to AM, PM and inter-peak periods. The
calculation of emissions per kilometre enables a comparison on a link-by-link basis
irrespective of link length.

Emissions (CO,): Emissions of CO, are a result of fuel use and subsequent energy
consumption. CO, emissions are estimated for each link in kilograms per kilometre for
heavy and light duty vehicles for both weekday and weekend periods. A further
distinction is made according to AM, PM and inter-peak periods. The calculation of
emissions per kilometre enables a comparison on a link-by-link basis irrespective of link
length.

Noise: The LARCs survey includes an estimation existing noise levels based on the
average speed and 18 hour Annual Average Weekly Traffic (AAWT) flow (derived from
the Annual Average Daily Traffic (AADT) flow) and using the UK standard Calculation of
Road Traffic Noise (CRTN) methodology (Atkins, 2003).

There is no statutory duty for local authorities to undertake noise surveys other than in
response to potential or reported neighbourhood nuisance noise. Noise is included as a
performance indicator in the Mayor of London’s Transport Strategy?*2.

12 http://www.london.gov.uk/publication/mayors-transport-strategy
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Glossary of terms and abbreviations

AADT Annual Average Daily Traffic

AAWT Annual Average Weekly Traffic

AQMA Air Quality Management Area

CO Carbon monoxide

CO, Carbon dioxide

CRTN Calculation of Road Traffic Noise

DFfT Department for Transport

GIS Geographic Information System

GPS Global Positioning System

HDV Heavy Duty Vehicle

HGV Heavy Goods Vehicle

LAEI London Atmospheric Emissions Inventory
LARCs Longitudinal Audit of Route Characteristics
LDV Light Duty Vehicle

LEZ Low Emission Zone

LGV Light Goods Vehicle

LIP Local Implementation Plan

NAEI National Atmospheric Emissions Inventory
NEDC New European Driving Cycle

O3 Ozone

PAH Polycyclic aromatic hydrocarbons

Pb Lead

PHEM Passenger car and Heavy-duty Emissions Model
PM, 5 Particulate matter with an aerodynamic diameter of less than 2.5 microns
PM1g Particulate matter with an aerodynamic diameter of less than 10 microns
NO, Nitrogen dioxide

NOyx Oxides of nitrogen

SO, Sulphur dioxide

TEEM Transport and Enhanced Emissions Model
TfL Transport for London

TRL Transport Research Laboratory

WHO World Health Organisation
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an

The London Borough of Brent commissioned Transport Research Laboratory (TRL) to undertake
an assessment of the existing traffic conditions along a selected route in Brent. The aim of the
assessment is to establish baseline traffic conditions to help develop and implement action plan
measures in areas with poor air quality.

To establish baseline traffic conditions, this study has used an approach termed ‘Longitudinal Audit
of Route Characteristics’ (LARCs). For this, an instrumented vehicle and roadside surveys were used
to gather information on fixed characteristics (e.g. road type, number of lanes, pedestrian crossings
etc) and variable characteristics (e.g. traffic flow, traffic composition, average speed etc) along the
selected route. The environmental impact (i.e. pollutant emissions and levels of noise) caused by
traffic on this route was assessed.

Areas with high emissions were identified and the reasons for this were examined. Specific
recommendations targeting areas of the study route where there is the greatest potential

for reducing congestion are provided. The findings in the report can be used to inform the
development of action plan measures. The findings provide evidence to allow measures to target
specific causes of traffic congestion on the study route. Further work including an investigation into
the drivers for travel demand, collection of information on bus flows and speeds, an investigation
into the current success rate of enforcement strategies, a study to examine the emissions benefits
of modal switching, engagement with local residents and business owners on traffic-related issues
and roadside traffic surveys are all recommended.
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