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Executive Summary

This report is written in recognition that the boundaries of the existing Air Quality Management
Areas (AQMAS) need reviewing on a regular basis to ensure that they remain relevant.

The report has been prepared in accordance with Local Air Quality Management Technical
Guidance Note LAQM.TG (09).

Monitoring data indicates that there are some areas of Ipswich where the annual average nitrogen
dioxide objective level is being exceeded outside of the existing AQMAs. In addition, there are
areas of the existing AQMAs where, for several years, there have not been exceedances of the
objective levels. As such, it is recommended that three of the four existing AQMAs be
amended/varied and 1 new AQMA declared based on newly defined boundaries. The AQMAs would
be subject to consultation with members, Suffolk County Council highways, local residents and
statutory consultees.

Monitoring of nitrogen dioxide will continue at a number of locations within the Ipswich borough
using both continuous monitoring and diffusion tubes. This will ensure that the AQMAS remain
relevant, will identify other areas of poor air quality, and will, over time, give an indication of any
improvement in air quality as the actions within the Air Quality Action plan are implemented.

Environmental Health
Ipswich Borough Council
Grafton House

15-17 Russell Road
Ipswich

Tel. 01473 432000.
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1 Introduction
1.1 Introduction to Local Authority Area

Ipswich is the county town of Suffolk and is a multi-cultural centre for business, culture,
entertainment and sport. Ipswich has a population of more than 130,000 and is home to
University Campus Suffolk and Suffolk New College. The main routes into and out of Ipswich
are congested during typical rush hour times and travel across Ipswich is restricted to certain
routes by the River Orwell. Transport and traffic management are key strategic priorities for the
town as the Waterfront and other areas of the town are undergoing significant redevelopment. In
particular an area of 200ha to the north of Ipswich is identified through the adopted Core
Strategy and Policies Development Plan for the development of housing and associated facilities
prior to 2021 in part, and as a broad area for housing and associated facilities after 2021 on the
remainder. Continuing the economic prosperity is dependent on people being able to move
around the town for work, shopping and leisure. At present a significant number of these
journeys are made by car.

'Ipswich - Transport Fit for the 21st Century' is a Suffolk County Council scheme to improve
travel around Ipswich in the future, with the aim of offering an alternative to the car. The stated
vision of the proposal is - “As the County Town of Suffolk, and a major growth point within the
Haven Gateway sub region, Ipswich needs and deserves a sustainable transport system.
'Ipswich - Transport Fit for the 21st Century' is an integrated scheme designed to achieve a step
change in travel behaviour, challenging and changing existing patterns of travel, and providing
the foundation for Ipswich to thrive in the decades ahead. Our preferred approach is to influence
patterns of travel in the Ipswich area, to reduce reliance on the car, particularly for peak hour
travel. We can then begin to tackle congestion and associated air quality problems and our
transport networks will be better placed to support development growth. Ipswich must maintain a
vibrant economy to match its housing growth and investment in a sustainable transport system
will prevent growing congestion. This investment is essential if we are to attract employers into
the town and enhance Ipswich's position in delivering services to the wider county and sub-
region. Achieving this outcome, which will require much better accessibility of employment and
housing sites for people without cars, is the principal focus of our transport strategy for Ipswich,
of which this Major Scheme is a key element”.

1.2 Detailed Assessments

Where an Updating and Screening Assessment has indicated that there is a risk of the air
guality objectives being exceeded, the authority will need to carry out a Detailed Assessment.
A Detailed Assessment is also required where the local authority wants to revoke or
amend/vary an existing Air Quality Management Area (AQMA).

As explained in the Local Air Quality Management Technical Guidance (TG09), the aim of the
Detailed Assessment is to determine, with reasonable certainty, whether or not there is a
likelihood of the air quality objectives not being achieved. In some cases, local authorities may
choose to designate the AQMA over a much wider area than the geographical extent of the
area of exceedance.



1.3 Scope of the Detailed Assessment

This detailed assessment will focus on the area sited in, around, and between, the existing 4
AQMAs already declared for Ipswich, and the 2 areas considered in the 2012 Detailed
Assessment Reports for Ipswich Borough Council.

2 Background
2.1 Requirement for a Detailed Assessment Report

This report fulfils the requirements of the Local Air Quality Management (LAQM) process as set
out in Part IV of the Environment Act (1995), the Air Quality Strategy for England, Scotland,
Wales and Northern Ireland 2007 and the relevant Policy and Technical Guidance documents.
The LAQM process places an obligation on all local authorities to regularly review and assess
air quality in their area, and to determine whether or not the air quality objectives are likely to be
achieved. Where exceedances are considered likely, the local authority must then declare an Air
Quality Management Area (AQMA) and prepare an Air Quality Action Plan (AQAP) setting out
the measures it intends to put in place in pursuit of the objectives.

This report follows on from the Detailed Assessments of 2012, Updating and Screening
Assessment 2012, and the Progress Reports 2013 and 2014.

2.2 Summary of Previous Review and Assessments
Round 1

The first round of air quality review and assessment was completed in March 2001 and
consisted of three stages, each reported separately and progressively looking into more detailed
analysis when required;

Stage 1 comprised of an initial study to identify which pollutants required further investigation;

Stage 2 required estimating, modelling or measuring pollutants where there was an indication
that national objectives would not be achieved; and

Stage 3 involved using advanced modelling techniques and emissions inventories.

The final assessment (third stage report) concluded that the Air Quality Objectives would be
met. There were, however, some areas of concern where levels of nitrogen dioxide from road
traffic pollution were expected to be close to reaching the objective level and the need to keep
these under review was recognised.



Round 2

In 2003, all local authorities were required to complete a second round of air quality reviews and
assessments. The Government issued guidance to assist with this and to direct authorities on
the methodology for completing the review. The first stage of the review was an Updating and
Screening Assessment (USA). This was based on a checklist to identify those matters that had
changed since the first review was completed in 2001 and which required further assessment.
The USA covered new monitoring data, hew sources of pollution and other changes that
affected air quality.

The Council’'s USA, completed in December 2003, concluded that further detailed assessments
of nitrogen dioxide from road traffic sources and particulate matter from an industrial source
were required to determine whether air quality objectives would be exceeded in 2005. In July
2005, further detailed assessments were completed in respect of the impact of road traffic on
concentrations of nitrogen dioxide in St Margaret’s Street, Norwich Road/Chevallier Street
junction and the Star Lane gyratory system/St Helen’s Street. The assessment was completed
using a dispersion model, traffic and meteorological data and an ambient real time continuous
monitor to produce concentration plots for 2005 and 2010.

The results of the detailed assessments for nitrogen dioxide indicated that the annual mean
objective pollution level would be exceeded along most of the roads under study. In places, the
exceedance of the 40ug/m? annual mean standard extended 50 metres from the kerb into
residential areas.

Under Section 83(1) of the Environment Act 1995, local authorities have to designate areas with
a predicted exceedance of the Air Quality Objectives as Air Quality Management Areas
(AQMAS). Ipswich Borough Council declared three AQMAS on the 11th of April 2006:

* Ipswich Air Quality Management Order No 1, 2006: Norwich Road, Chevallier Street and
Valley Road.

This junction is located on one of the main routes into Ipswich town centre with four roads
leading into a double mini roundabout (the extent of the AQMA is shown in Map 1). Generally,
the area around this junction is open with some green space and buildings set back from the
road. However, there is a public house (with flat above) and some residential flats that are both
located adjacent to the junction. In addition, one road, Chevallier Street, leading from the
roundabout has terraced properties facing directly onto a pavement.

* Ipswich Air Quality Management Order No 2, 2006: Junction of Crown Street with Fonnereau
Road and St Margaret’s Street and St Margaret’s Plain.

This AQMA includes four roads all leading off each other (the extent of the AQMA is shown in
Map 1). There are main traffic lights at the junction of St Margaret’s Street and St Margaret’s
Plain and pedestrian crossing lights just beyond the junction of Crown Street and Fonnereau
Road. The area along St Margaret’'s Street was partially a street with canyon like properties. St
Margaret’s Street has historically been flanked by flats on one side, and a vacant building on the
other. The vacant building has been demolished but historic permission has been given for this
to be turned into residential dwellings. There are residential buildings on all roads within the
AQMA.



* Ipswich Air Quality Management Order No 3, 2006: Star Lane gyratory system and St.
Helens Street/Grimwade Street.

The gyratory system is a circular network of one-way roads located next to the docks (the extent
of the AQMA is shown in Map 1). There are many residential dwellings (mainly high-rise flats)
within these areas and some commercial and office buildings. Further development of the
Gyratory system and Dockside is ongoing, although slower in recent years. Traffic flow through
many of the areas of this AQMA can be congested.

The Department for Environment, Food and Rural Affairs (DEFRA) also requires that local
authorities should submit annual air quality (Progress Reports) in-between three yearly USAs.
Ipswich Borough Council completed a Progress Report in September 2005.

Round 3

The third round of review and assessment commenced in 2006 and Ipswich Borough Council
completed its USA in January 2008. The USA concluded that four of the seven prescribed
pollutants were likely to meet their Air Quality Objectives and as such a Detailed Assessment
was not required. However, it was found that further screening works for Benzene, Nitrogen
Dioxide (NO2) and particulates (PM10) were required, as well as a Detailed Assessment of both
NO: and PMyg at the Yarmouth Road/ Bramford Road and Chevallier Street Junction.

The Detailed Assessment, recommended in the USA, was completed in draft in December 2009
and finalised August 2010, and concluded that there were likely to be exceedances of the
annual mean NO- objective at this location. It was unlikely that the hourly objective would be
exceeded. The predicted exceedances of the annual mean objective were attributed to slow
moving vehicles, congestion and queuing traffic.

A new AQMA was declared in December 2010 and is shown on Map 1:

* Ipswich Air Quality Management Order No. 4, 2010: Bramford Road/Yarmouth
Road/Chevallier Street junction.

For the pollutant PM1o, modelling indicated a very unlikely risk of exceeding the annual mean
PMa, objective in the base year and the future year of 2010.

The screening works resulting from the round 3 USA was completed as part of round 4 USA. At
the advice of DEFRA, the information usually included in a progress report was also
incorporated into the round 4 documents.

Round 4

The fourth round of review and assessment began in 2009. The USA was completed in January
2010. The USA concluded that five of the seven prescribed pollutants were likely to meet the Air
Quiality Objectives. However, it was found that a Detailed Assessment for NO, was required for
the Civic Drive/St Matthew’s Street Junction and St Helen’s Street, along with a Detailed
Assessment of both NO, and PMyg at a Biomass Boiler on Nacton Road.
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The Detailed Assessment of NO, and PMyo of the Biomass Boiler on Nacton Road was
completed in September 2011 and concluded that there was no need for any further
assessments of the process. Further screening for NO; and PMjo at the Biomass boiler at the
Reg Driver Centre, Christchurch Park was also required and was reported in the 2010 Progress
Report which was completed in October 2010. It was found that the emissions rates from the
Reg Driver Centre were well below those requiring further investigation or screening.

The 2011 Progress Report highlighted a small number of locations that exceeded the nitrogen
dioxide objective level outside of the existing Air Quality Management Areas, all of which have
been investigated as part of previous or ongoing assessments, or are very close to an AQMA
boundary where they will be reviewed as part of this Detailed Assessment.

Particulate monitoring in the Borough showed no exceedances of the PM;o objectives over the
course of 2010.

The detailed assessment of St Matthews Street roundabout area in 2012 indicated that
concentrations of nitrogen dioxide were above air quality objective values along parts of St
Matthews’s Street either side of the Civic Drive Roundabout. Based on the detailed assessment
and review of the monitoring data within the area under assessment it was concluded that
specific areas along St Matthew’s Street either side of the roundabout be considered for
declaration as Air Quality Management Areas. Similarly, a detailed assessment undertaken in
2012 indicated that concentrations of nitrogen dioxide were above air quality objective values
along parts of St Helen’s Street and Woodbridge Road. Based on the detailed assessment and
review of the monitoring data within the area under assessment it was concluded that further
areas along St Helen’s Street and Woodbridge Road be considered for declaration as Air Quality
Management Areas.

Round 5

The fifth round of review and assessment began in 2012. The 2012 Updating and screening
assessment concluded that there were continuing exceedances of the Nitrogen Dioxide annual
average obijective levels within the AQMA areas. Overall the 2011 diffusion tube assessment
indicated a slight decline in the majority of the Nitrogen Dioxide levels in the borough although it
was impossible to say at that stage if it was an ongoing trend.

The 2013 and 2014 Progress Reports concluded that at some locations outside of the existing
AQMAs monitoring indicated exceedances of the nitrogen dioxide annual average objective
level. A detailed assessment was required.



Summary of LAQM reporting
The various stages of the previous review and assessments are summarised in Table 1.

Table 1: Summary of previous review and assessments carried out by Ipswich Borough
Council.

Round Date Type of Assessment Conclusions/Outcome

1 March 2001 Final Assessment Predicted that the Air
Quiality Objectives would
be met. Areas of concern
where levels of nitrogen
dioxide from road traffic
pollution were expected
to be close to reaching
the objective level were
kept under review.

2 December 2003 Updating and Screening | Concluded that further
Assessment detailed assessments of
nitrogen dioxide from
road traffic sources and
particulate matter from an
industrial source was
required to determine
whether Air Quality
Objectives would be
exceeded in 2005.

July 2005 Detailed Assessment Concluded that the
annual nitrogen dioxide
mean objective pollution
level would be exceeded
along most of the roads
under study.

April 2006 Declaration of 3 AQMAs.
3 January 2007 Progress Report
January 2008 Updating and Screening | Concluded that four of the
Assessment seven prescribed

pollutants were likely to
meet the Air Quality
Objectives and as such a
Detailed Assessment was
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not required.
Recommended further
screening works for
Benzene, Nitrogen
Dioxide and particulates
and a Detailed
Assessment of both
Nitrogen Dioxide and
Particulates at the
Yarmouth Road/Bramford
Road and Chevalier
Street junction.

January 2008

Further Assessment

September 2008

AQ Action Plan

December 2009

Detailed Assessment

Completed draft
December 2009.
Submitted December
2009. Finalised August
2010. Concluded that
there were likely
exceedances of the
Nitrogen Dioxide annual
mean objective at the
Bramford Road/Yarmouth
Road/Chevallier Street
junction.

January 2010

Updating and Screening
Assessment

Concluded that a Detailed
Assessment for nitrogen
dioxide was required at St
Matthews Street and St
Helens Street. A Detailed
Assessment was also
required for a 2.90MW
biomass combustion
plant on Nacton Road for
particulate matter with
consideration given to
nitrogen dioxide.
Particulate matter and
nitrogen dioxide
emissions from the Reg.
Driver Centre,
Christchurch Park,
Ipswich, also required
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further screening work.

October 2010

Progress Report

Further investigation of
emissions of particulate
matter and nitrogen
dioxide emissions from
the Reg. Driver centre,
Ipswich, concluded that
they were well below
those requiring further
investigation or
screening. Particulate
monitoring at one location
within the borough
showed no exceedances
of the objective levels.
Six new or previously
unidentified local
developments were
acknowledged as
requiring further
investigation during the
next USA, scheduled for
2012.

December 2010

Declaration of 1 AQMA.

January 2011

Progress Report

September 2011

Detailed Assessment of
Biomass Combustion
Plant, Nacton Road

Concluded no
exceedances of objective
levels.

August 2012

Detailed Assessment

Concluded that specific
areas along St Matthews
Street be considered for
declaration as AQMA.

August 2012

Detailed Assessment

Concluded that specific
areas along St Helens
Street be considered for
declaration as AQMA.

January 2013

Updating and Screening
Assessment

Continuing exceedances
of the Nitrogen Dioxide
annual average objective
levels within the AQMA
areas. Overall the
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diffusion tube
assessment 2011
indicated a slight decline
in the majority of the
Nitrogen Dioxide levels in
the borough although it
was impossible to say at
that stage if it would be
an ongoing trend.

February 2013 Progress Report Diffusion tubes and
Continuous Monitors
located both within and
outside of the existing
AQMAs indicated
exceedances of the
nitrogen dioxide annual
average objective level.

July 2014 Progress Report

2.3 Existing AQMAs

There are currently 4 AQMAs within the borough of Ipswich:

Ipswich Air Quality Management Order No 1, 2006: Norwich Road, Chevallier Street and
Valley Road junction;

Ipswich Air Quality Management Order No 2, 2006: Junction of Crown Street with
Fonnereau Road and St Margaret’s Street and St Margaret’s Plain;

Ipswich Air Quality Management Order No 3, 2006: Star Lane gyratory system and St
Helen’s Street/Grimwade Street junction;

Ipswich Air Quality Management Order No 4, 2010: Bramford Road, Yarmouth Road,
Chevallier Street junction.

13



The extent of the AQMAs is shown on Map 1.

Map 1 Air Quality Management Areas in Ipswich

Area Quality Management Areas in Ipswich

AQMA 1 *
Norwich Road, ~-N -
Chevallier Street,

Valley Road ‘

AQMA 4

Bramford Road,
Chevallier Street,
Yarmouth Road

AQMA 2
Crown Street,
Fonnereau Road,
St. Margaret's Street, w
St. Margaret's Plain
AQMA 3
Star Lane gyratory,
St. Helen's Street/ Grimwade

Street

© Crown Copyright and database right 2015. urveyLicence number 100021566,

3 Detailed Assessment for Nitrogen Dioxide
3.1 The National Perspective

Nitrogen dioxide (NO2) and nitric oxide (NO) are both oxides of nitrogen. Together they are
collectively referred to as NOy. All combustion processes in air produce NOx emissions, largely
in the form of NO which is then converted in the atmosphere to NO..

High levels of nitrogen dioxide are associated with adverse effects on human health causing
inflammation of the airways. Respiratory problems can be caused by long term exposure and
an enhanced response to allergens can be caused in sensitive individuals.

The principal source of NOyxemissions is road transport. Motorways which carry large volumes
of high speed traffic are a predominant source, as are roads in congested city or town centres
where there are large volumes of slow moving traffic combined with poor natural dispersion.
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The contribution of road transport to NOx emissions has declined significantly in recent years
due to the introduction of tighter vehicle emission standards. Further reductions are expected to
occur over the coming years. However, despite a continued reduction in NOy emissions there
has been growing concern about levels of primary NO, emissions from vehicles. Recent
research indicates that these are greater than previously recognised and may have increased in
some areas as a result of retrofitting particulate emission control to some vehicles.

Other significant sources of NOx emissions include the electricity supply industry and other
industrial and commercial sectors. Emissions from both these sectors have also been
dramatically reduced in recent years due to the introduction of low NOy burners and the
widespread replacement of solid fuel boiler plant with natural gas.

The majority of the AQMASs which have already been declared in the UK are based on an
exceedance of the annual average nitrogen dioxide objective due to traffic emissions.

3.2 Review of monitoring results 2006 — 2014

Monitoring of NO; has been carried out by Ipswich Borough Council at a number of locations
across the borough. This detailed assessment will review the results over a number of years,
with a view to determining the area of exceedance of the NO, annual average objective level.

The results for those sites showing an exceedance of the annual mean objective level, or close
to the objective level, are summarised in Tables 2 and 3. Some diffusion tubes have been
relocated, even when showing a result close to the objective level, where the site has become
unavailable or where tubes were removed by members of the public on a too frequent basis
(vandalism). In addition a number of tubes are located at sites where there is not an immediate
relevant receptor. In some cases they are representative of a relevant receptor further along the
road, and in some cases they provide monitoring information at a location where there is no
other possible site available due to either physical limitations or due to vandalism of tubes.

Continuous Monitoring

The automatic monitor is routinely calibrated every month by an Ipswich Borough Council
Environmental Protection Officer. It is audited and serviced twice a year by contractors.

All data collected from the automatic monitor is managed by external consultants to quality
procedures developed under the UK National Network. The data management processes
represent best practice and fully meet the requirements set out in LAQM TG(09).

All data are screened and scaled (on the basis of site calibrations) and the final data sets
presented within this report have benefited from a full process of data ratification, including
thorough additional data quality checks that include site audits and a ratification process that
corrects data for instrument sensitivity drift between routine calibrations.
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Table 2 Continuous Monitor Results - Annual Mean Concentration (ug/m3)

Site 2009 2010 2011 2012 2013 2014

Chevallier 32 34 31 34 45 29 (78%

Street (unreliable data
result) capture)

St 48 51 50 49 52 N/A

Margarets

Street

The Chevallier Street monitor is co-located with triplicate tubes, numbers 45, 46, and 47 and is
in an existing AQMA. The monitor shows consistently low results except for an unusually high
result for 2013. Due to the unusual nature of this result, and the fact that results for the months
of Jan — April were excessively high but dropped when the machine was changed, it is felt that
the 2013 result is unreliable.

The continuous monitor results show exceedance of the annual mean objective at St Margaret’s
Street which is located within an existing AQMA. This monitor was co-located with triplicate
diffusion tubes, numbers 11, 12, and 19. Unfortunately due to the age of the machine, it
became uneconomical to run and this machine has now been removed. Diffusion tubes will
continue to be placed in the area and a new site for a continuous monitor within this AQMA is
under consideration.

Diffusion Tube Results

The diffusion tubes have been supplied by Environmental Scientifics Group since 2010 and are
50% TEA in Acetone. The laboratory takes part in the Workplace Analysis Scheme for
Proficiency (WASP) and the tubes are analysed in accordance with Defra guidelines. Prior to
this the tubes were supplied by Bureau Veritas (Gradko International Ltd laboratory).

Duplicate and triplicate tubes are placed at a number of sites to measure precision. Precision
checks on the duplicate and triplicate tubes have been carried out using the Defra precision
check tool. In general the precision accuracy is good with just two instances of poor precision
during 2013 and two in 2014 (2014 checks have only taken place for locations where co-located
tubes exceed the objective levels). The 2013 and 2014 duplicate and triplicate tube precision
results are shown in appendix 1 for information.

The full diffusion tube results for 2010 — 2014 are shown in appendix 2. Table 3 shows a
summary of those sites either exceeding, or close to exceeding, the annual average objective
level for NO,. All results are bias adjusted each year, either to a local bias adjustment factor, or
if this is not possible (for example due to low data capture at the continuous monitor), to a
national factor for the appropriate laboratory and tube type. A fall off with distance correction has
also been applied to relevant sites using the Defra NO- distance from roads calculator — issue 4.
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Table 3

annual average NO: objective level.

Diffusion Tube results for sites either exceeding, or close to exceeding, the

Tube No. | Grid Ref Year Result Fall off with Exceedance | In
(bias distance result existing
adjusted) | Mg/m? YN AQMA?
pg/m

2 615142/245242 | 2010 45.8 42.4 Y -

615142/245242 | 2011 46.4 42.7 Y -
615142/245242 | 2013 39.7 36.8 N -
615142/245242 | 2014 42.5 39.4 N Y

4 615923/244923 | 2010 41 32.6 N -

615923/244923 | 2011 39.5 31.1 N N
5 616858/244146 | 2006 41.8 - Y -
616860/244147 | 2007 42 - Y -
616860/244147 | 2008 38.8 Not Req’d N -
616860/244147 | 2009 42.8 Not Req'd Y -
616860/244147 | 2010 52.1 Not Req’d Y -
616860/244147 | 2011 40.3 Not Req’d Y -
616860/244147 | 2013 41 Not Req’d Y -
616860/244147 | 2014 39.8 Not Req’d N Y
10 619347/245136 | 2006 41.3 - Y -
619317/245127 | 2007 39.9 - Y N
11 616593/244748 | 2006 48.1 - Y -
616578/244759 | 2007 41.7 - Y -
616578/244759 | 2009 51.4 Not Req’d Y -
616578/244759 | 2010 50 Not Req’'d Y -
616578/244759 | 2011 45.3 Not Req'd Y -
616578/244759 | 2012 43.2 Not Req’'d Y -
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616578/244759 | 2013 53.2 Not Req’d Y
616578/244759 | 2014 43.5 Not Req'd Y
12 616593/244748 | 2006 45.8 - Y
616578/244759 | 2007 41.8 - Y
616578/244759 | 2009 50.5 Not Req'd Y
616578/244759 | 2010 51.4 Not Req’d Y
616578/244759 | 2011 43.6 Not Req’d Y
616578/244759 | 2012 44.8 Not Req’d Y
616578/244759 | 2013 52.8 Not Req’d Y
616578/244759 | 2014 43.1 Not Req'd Y
19 616593/244748 | 2006 48.4 - Y
616578/244759 | 2007 41.5 - Y
616578/244759 | 2009 49.7 Not Req'd Y
616578/244759 | 2010 49.8 Not Req’d Y
616578/244759 | 2011 42.4 Not Req’d Y
616578/244759 | 2012 44 Not Req’d Y
616578/244759 | 2013 53.3 Not Req’d Y
616578/244759 | 2014 40.9 Not Req’d Y
13 615339/245423 | 2006 42.7 - Y
615342/245422 | 2007 39.1 - N
615361/245436 | 2010 39.9 36.6 N
615361/245436 | 2011 40.6 36.9 N
14 615275/245383 | 2006 47.9 - Y
615283/245391 | 2007 46.7 - Y
615283/245391 | 2008 44 - Y
615283/245391 | 2009 45.8 - Y
615283/245391 | 2010 54.7 53.7 Y
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615283/245391 | 2011 49.4 48.5 Y
615283/245391 | 2012 47.6 46.8 Y
615283/245391 | 2013 49 48.1 Y
615283/245391 | 2014 46.7 45.7 Y
16 616086/244571 | 2006 40.3 - Y
615342/245422 | 2007 38.6 - N
615361/245436 | 2009 39.7 36 N
615361/245436 | 2010 41.9 38.3 N
615361/245436 | 2011 39.7 36.2 N
17 616086/244571 | 2006 46.5 - Y
615283/245391 | 2007 47.2 - Y
615283/245391 | 2008 42.8 - Y
615283/245391 | 2009 48.3 - Y
615283/245391 | 2010 56.6 55.5 Y
615283/245391 | 2011 54.2 53.1 Y
615283/245391 | 2012 49.4 48.6 Y
615283/245391 | 2013 50.7 49.7 Y
615283/245391 | 2014 47.4 46.3 Y
21 616490/244806 | 2009 39.7 Not Req’d N
616490/244806 | 2010 41.3 Not Req’d Y
22 616477/244790 | 2009 39.3 - N
616477/244790 | 2010 45 45.4 Y
616477/244790 | 2011 40.8 41.1 Y
24 616659/244689 | 2008 41.7 - Y
616659/244689 | 2009 44.8 - Y
616659/244689 | 2010 51 50.1 Y
616659/244689 | 2011 43.4 42.7 Y
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616659/244689 | 2012 39.1 38.6 N -
616659/244689 | 2013 40.8 40.1 Y -
616659/244689 | 2014 42.2 41.6 Y Y
25 616750/244578 | 2008 44.5 43 Y -
616750/244578 | 2009 47.3 45 Y -
616750/244578 | 2010 49.6 45.9 Y -
616750/244578 | 2011 46.4 43.3 Y -
616750/244578 | 2012 43 40.6 Y -
616750/244578 | 2013 39.7 37.2 N -
616750/244578 | 2014 41.1 39 N N
26 616968/244510 | 2009 39.9 Not Req'd Y -
616968/244510 | 2010 43.2 Not Req’d Y Y
27 616961/244536 | 2008 39.8 39.2 N -
616961/244536 | 2009 43.3 42 Y -
616961/244536 | 2010 48.7 47.9 Y -
616961/244536 | 2011 46.6 45.8 Y -
616961/244536 | 2012 42.1 41.5 Y -
616961/244536 | 2013 43.7 43 Y Y
29 617102/244077 | 2010 40.4 Not Req’'d Y Y
30 616963/244133 | 2008 39.1 - N Y
31 616336/244133 | 2010 51.3 No rel. Y Y
Receptor
32 616336/244133 | 2009 39.1 No rel. N -
Receptor
616336/244133 | 2010 50.1 No rel. Y Y
Receptor
33 616336/244133 | 2010 51 No rel. Y Y
Receptor
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34 616466/244072 | 2010 45.5 Not Req’d Y
616466/244072 | 2011 42.9 Not Req’'d Y
616466/244072 | 2012 42.1 Not Req’d Y
616466/244072 | 2014 41.6 Not Req’d Y

35 616341/244095 | 2008 44.2 - Y
616341/244095 | 2009 46.4 - Y

36 616307/244141 | 2009 43.2 - Y

38 616664/244177 | 2009 39.9 - Y
615898/244789 | 2010 41.7 33.5 N

39 616730/244246 | 2008 45 - Y
616730/244246 | 2009 47.7 - Y
616730/244246 | 2010 48.5 No rel. Y

Receptor
616730/244246 | 2011 42.2 No rel. Y
Receptor
616730/244246 | 2012 42.6 No rel. Y
Receptor
616730/244246 | 2013 40.8 No rel. Y
Receptor

41 616786/244260 | 2008 39.3 Not Req’d N
616787/244244 | 2010 39.7 Not Req’'d N

43 615107/245197 | 2008 39.9 - Y
615107/245197 | 2009 42.6 - Y
615107/245197 | 2010 45.5 44.6 Y
615107/245197 | 2011 42.5 41.7 Y
615107/245197 | 2012 39.9 39.3 N

44 615049/245234 | 2009 43.5 38 N
615049/245234 | 2010 46.4 Not Req’'d Y

21




615049/245234 | 2011 40.3 Not Req’d Y
615049/245234 | 2012 39.7 Not Req'd N
49 615803/244872 | 2008 45.8 - Y
615803/244872 | 2009 46.7 46 Y
615803/244872 | 2010 51.3 50.6 Y
615803/244872 | 2011 43.1 42.8 Y
615803/244872 | 2013 42.3 42 Y
615803/244872 | 2014 41.6 41.4 Y
52 615822/244869 | 2011 49.5 44.1 Y
615822/244869 | 2012 46.8 42.5 Y
615822/244869 | 2013 47.6 42.4 Y
615822/244869 | 2014 44.6 40.4 Y
53 615817/244856 | 2011 50.5 45.2 Y
615817/244856 | 2012 46 42 Y
615817/244856 | 2013 44.2 39.8 N
615817/244856 | 2014 49.1 44.3 Y
62 615926/244804 | 2011 43 37.5 N
615926/244804 | 2013 39.2 N
63 615955/244783 | 2011 51.8 Not Req’d Y
615952/244785 | 2012 39.2 Not Req’d N
64 615686/244936 | 2012 58.8 56.3 Y
615686/244936 | 2013 52.4 50.1 Y
615686/244936 | 2014 51.7 49.6 Y
65 615686/244936 | 2012 56.8 54.5 Y
615686/244936 | 2013 53.5 51.1 Y
615686/244936 | 2014 51 48.9 Y
66 616804/244667 | 2011 42.6 44.6 Y
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616804/244667 | 2012 40.9 42.5 Y
68 616901/244655 | 2011 49.7 49.2 Y
616901/244655 | 2012 47.4 47 Y
616901/244655 | 2013 47.6 47.2 Y
616901/244655 | 2014 46.2 45.8 Y
72 617119/244534 | 2011 39.5 Not Req’d N
617119/244534 | 2012 40.3 Not Req’d Y
617119/244534 | 2013 39.1 Not Req’d N
76 616948/244518 | 2011 41 Not Req’d Y
80 616819/244543 | 2011 40.6 No Rel. Y
Receptor
81 616819/244543 | 2011 44.2 No Rel. Y
Receptor
616819/244543 | 2012 40.3 No Rel. Y
Receptor
82 616819/244543 | 2011 41 No Rel. Y
Receptor
616819/244543 | 2012 39.4 No Rel. N
Receptor
92 615192/245289 | 2011 43.3 Not Req’d Y
(became
28)

Years not included where data for less than 9 months.
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Taking each final measurement (bias adjusted and fall with distance corrected), and
concentrating on the years 2011-2014 (inclusive), the following tube locations exceed the annual
average mean obijective level for nitrogen dioxide:

Tube locations that exceed the annual mean | 11;12;19;14;17,24,27;34,39 (but no rel.
objective level for nitrogen dioxide (3 or more | receptor);49;52;53;64,65;68
years exceedances 2011-2014)

Tube locations that have exceeded the 2;5;22;25;43;44;63;66;72;76;80 (but no rel.
annual mean objective level for one or two receptor);81 (but no rel. receptor);82 (but no
years 2011-2014 (may include sites where rel. receptor);92(now listed as number 28)
levels are high but tubes have only been
placed for one or two years).

The following locations exceeded the annual mean objective level at some point since 2006 but
not consistently. These locations should continue to be monitored:

Tube numbers 10;21;26;29;31;32;33;35;36;

Given the limitations of diffusion tubes, it is Defra’s recommendation that Local Authorities do
not rely upon diffusion tube data alone as the basis of a Detailed Assessment or declaration of
an AQMA for Nitrogen Dioxide. However, Defra have also made it clear that automatic
monitoring is not always possible and that in some instances diffusion tubes are the only
practicable monitoring method. If there is to be a reliance on diffusion tube monitoring the
following advice is given in guidance document LAQM TG (09):

that the monitoring be carried out for a full year;

tubes be deployed at several sites in the vicinity;

¢ the precision of the tubes should be ascertained and a good supplier of tubes be
selected; and

¢ the accuracy of the tubes should be quantified and an appropriate bias adjustment factor
be applied to the annual mean (calculated for the calendar year being reviewed).

Within this report the tube results with bias correction applied are provided; the QA/QC of tubes
is evidenced; tubes are placed for longer than a year and results are not reported for calendar
years where fewer than 9 months results are obtained; tubes are placed around the vicinity of
areas of exceedance; and the precision of the tubes is checked and evidenced within the report.
Given the high cost of running automatic monitors, it is concluded that given the above, the use
of the diffusion tube results is satisfactory.
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3.3 Summary of monitoring points exceeding the annual average objective level for
Nitrogen Dioxide

Likely exceedances of the objectives should be assessed in relation to ‘the quality of the air at
locations which are situated outside of buildings or other man-made structures, above or below
ground, and where members of the public are likely to be regularly present’ (LAQM.TGQ9). Itis
important that Review and Assessment reports focus on those locations where members of the
public are likely to be regularly present and are likely to be exposed for the period of time
appropriate to the averaging period of the objective.

LAQM.TGO09 box 1.4 states that for the annual mean averaging period, the air quality objectives
should apply at all locations where members of the public might be regularly exposed. Building
facades of residential properties, school, hospitals and care homes would all be relevant in
terms of long-term annual mean objectives.

These conditions apply to all of the locations found to exceed the national objectives apart from
two. Number 39 is on the junction of Star Lane and Fore Street and was placed in that position
due to a shortage of sites in the area. Tube numbers 80, 81, and 82 are located on St Helens
Street in an area with some residential properties but with few areas to locate tubes.

Map 2 shows the areas of exceedance after bias adjustment and fall off with distance
calculations.
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Map 2 Monitoring Points Exceeding Annual Average Objective Level for Nitrogen
Dioxide 2011- 2014.

) Summary of Monitoring Points Exceeding
<—gk==E . H
o Annual Average Objective Level
s . . .
% for Nitrogen Dioxide
2011-2014
2 28
34
43
6% 65
49'52
53
63 2 131.12,19
.24 66
® 68
25 80, 81,82 o
76 72
39
9
5
X - 34
O\ L)
® Crown Copyright ar;d dm night 2015, Ordnance Survey Licence number 100021566

(red — 2011-2014 monitoring results — 3 or more years of exceedance)

(amber — 2011-2014 monitoring results — 1 or 2 years of exceedance)(tubes may be exceeding
each year but have only been in place for one or two years).

Ipswich Borough Council Air Quality Management Areas
4.1 Amending/Varying the Original AQMAs

Ipswich Borough Council has previously declared 4 AQMAs. The area covered by the four
original AQMAs is still generally relevant. However on three of the four there could be some
boundary changes where areas within the AQMA have been found to be achieving the objective
levels or objective levels are exceeded at areas outside of the existing AQMAs. Details of the
boundary changes are outlined below. In addition there is a need to declare an AQMA on St
Matthews Street where a new area of exceedance has been identified.
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41.1 AQMA Order No. 1 2006 — Norwich Road, Chevallier Street and Valley Road
junction.

The original AQMA was declared on the basis of air quality monitoring and modelling. Further
monitoring has since shown that it is unlikely that there will be exceedances of the nitrogen
dioxide annual average objective level on the ‘arms’ of the AQMA along Norwich Road and
Valley Road. The AQMA Order will therefore be amended/varied and reduced in size to cover
current areas of exceedance of the objective level along Chevallier Street and a small area on
Norwich Road roundabout.

4.1.2 AQMA Order No. 2 2006 — Junction of Crown Street with Fonnereau Road and St
Margaret’s Street and St Margaret’s Plain.

The original AQMA was declared on the basis of air quality monitoring and modelling.
Monitoring has since shown that it is unlikely that there will be exceedances of the nitrogen
dioxide annual average objective level on Fonnereau Road or St Margaret's Green. Monitoring
has shown that there is one location on Woodbridge Road that is exceeding the objective level
but was not included in the original AQMA declaration. It is therefore considered sensible to
extend the boundary of the original AQMA 2 to include part of Woodbridge Road and to ‘take’
part of original AQMA 3 at the top of Grimwade Street. This has been done by taking the AQMA
along the road to join the areas of exceedance and create one AQMA rather than having 3
separate AQMAs. Monitoring at Argyle Street has shown that the air quality objectives are
unlikely to be exceeded and as such the AQMA is reduced in size at this location. Itis also
changed around the Grimwade street junction where monitoring has shown no exceedance of
the objective level.

41.3 AQMA Order No. 3 2006 — Star Lane gyratory system and St Helens
Street/Grimwade Street junction.

The original AQMA was declared on the basis of air quality monitoring and modelling.

Monitoring has since shown that there are unlikely to be exceedances to the South of the river at
Bridge Street and Dock Street or towards Fore Hamlet/Duke Street/Back Hamlet. There are
other small boundary changes. The original AQMA 3 included the St Helens Street/Grimwade
Street junction but this is more logically combined with AQMA 2 (Crown Street, Fonnereau
Road, St Margarets Street, St Margarets Plain AQMA) in terms of administration and action
planning. It is therefore proposed that AQMA Order No 3 is reduced in size to exclude the St
Helens Street/Grimwade Street junction area which will be ‘taken into’ AQMA Order No. 2; and
to exclude the area east of Grimwade Street, south of Bridge Street, and part of Star Lane.

414 AQMA Order No. 4 2010 — Bramford Road, Yarmouth Road, Chevallier Street
junction.

This original AQMA is immediately adjacent to the original AQMA Order No.1 and will remain
unchanged.

4.2 Declare a new AQMA for part of St Matthews Street — Proposed AQMA No.5

This is a new AQMA and as such is a straightforward declaration based around monitoring
locations showing exceedances of the annual average nitrogen dioxide objective level.
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4.3 Setting the AQMA boundaries

Local authorities have a duty under section 83(1) of the 1995 Environment Act to designate
those areas where air quality objectives are unlikely to be, or are not being, met as air quality
management areas. These areas have to be designated officially by means of an ‘order’.

Setting the boundary of an air quality management area involves an element of judgement and
can vary from the designation of an isolated property to designation of a whole local authority
area. However, the air quality management area must encompass all known and predicted
areas of exceedance where there is relevant exposure. The local authority can base AQMAs on
geographical or man-made features or roads rather than individual properties. This may reduce
the potential for blight on any individual property. In addition inherent uncertainty in monitoring
results or modelling results needs to be considered. If justified, local authorities may choose to
allow for the uncertainties by declaring AQMAs where results are a little lower than the objective
level (to ensure that all possible areas of exceedance are included) whilst others may decide to
do the opposite and allow for uncertainties by only declaring areas definitely exceeding well
above the objective level (to allow for over-reading by the modelling or monitoring results).
Ipswich Borough Council has historically taken a view that allowing for uncertainties either way,
and using methods to reduce the uncertainties where possible, the AQMAs will be declared to
include areas showing results of 40ug/m? or above which is the objective for annual average
nitrogen dioxide.

Maps 3-6 show the proposed areas to be covered by the amended/varied, or new, AQMAs.
These have been drawn taking into consideration monitoring locations and traffic flows, and are
subject to further consultation with Members of the Council, Suffolk County Council as Highways
Authority, and the public. Suffolk County Council (Highways) has already been consulted to
consider the practicalities of the proposed AQMA areas with regard action planning and
transport and some changes were made at their suggestion.

It should be noted that there will be some areas within the proposed AQMAs that will not be
exceeding the annual average nitrogen dioxide objective level but for the purposes of action
planning and administration are included.
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Map 3 -6 Recommended areato be covered by the amended/varied or new AQMAs

Map 3 Amended/varied AQOMA 1: Norwich Road, Chevallier Street.

AQMA 1
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Map 4 Amended/varied AQMA 2: Crown Street, St Margarets Street, Woodbridge Road, St
Helens Street.
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Map 5 Amended/varied AQMA 3: Star Lane, Key Street, and College Street gyratory

AQMA 3

Map 6 Map of proposed new AQOMA number 5 — St Matthews Street, Norwich Road

AQMA 5




4.4 Estimating Population Exposure

Local authorities are required to estimate the number of people exposed to pollutant
concentrations above the objective levels, and the maximum pollutant concentration (measured
or modelled) at a relevant receptor location. The information is required to help Defra and the
Devolved Administrations quantify the health benefits of improving air quality within the LAQM
regime.

Defra acknowledge that it is not feasible to take into account subtleties such as transient
exposure (e.g. at schools) or exposure at different heights within these assessments, and
authorities should assume that the residential population is representative within the
exceedance area.

Defra inform that it is the population within the exceedance area that is of interest, and not the
population within the AQMA.

Total relevant exposure has been estimated within the area using GIS and manual surveys. The
total population for the area of exceedance is estimated to be 220. The population within the
proposed AQMAs is greater than this.

The maximum pollutant concentration at a relevant receptor location is 56.3 pg/m3 measured by
diffusion tube.

Conclusions and Recommendations

Monitoring of nitrogen dioxide indicates that there are several locations across Ipswich where
the annual average objective level for nitrogen dioxide is exceeded. Most of these locations fall
within existing AQMAs but some do not. There are areas of the existing AQMAs where
monitoring indicates that there is no continuing exceedance of the objective level.

As such, and following approval of this report by Defra, consultation will take place with
members of the council, the statutory consultees and the public. Following consultation, and
assuming approval of the proposed actions by the local authority Executive, it is recommended
that amendments/variations are made to three of the four existing AQMAs, and one new AQMA
be declared.

Once the AQMAs have been declared, section 84(1) of the Environment Act 1995 requires local
authorities to carry out a Further Assessment of existing and likely future air quality within 12
months. An Air Quality Action Plan should be completed within 18 months following the date of
designation. This will be accomplished in consultation with Suffolk County Council as Highways
authority.

Monitoring will continue within the AQMAS, at locations close to exceeding the objective level, or
where exceedance has historically occurred. Further changes to the AQMAs will be made as
and when required, dependent on the outcome of the Further Assessment and future monitoring
or air quality modelling results.
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Appendices

Appendix 1 Diffusion Tube precision checks
Tube Precision Results 2013

It has been decided to only report the precision results for 2013 and 2014 in this document.
Please contact Ipswich Borough Council if other results are required.

Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment
“7/ From the AEA )
Diffusion Tubes Measurements
B Start Date | End Date | Tube 1|Tube 2|Tube 3 [Triplicate | Standard Coefﬁmgnt 95% ClI Period Data Tupgs Automatlc
5 ddimmiyyyy | ddmmiyyyy | pgm 2 m3 3| Mean |Deviation of Variation of mean Mean Capture Precision Monitor
o Ho H Hgm V) (% DC) Check Data
1 02/01/2013 29/01/2013 50.0 46.7 51.1 49 2.3 5 5.7 Good
2 | 29/01/2013 | 26/02/2013 38.1 44.0 40.1 41 3.0 7 7.5 Good
3 | 26/02/2013 | 26/03/2013 51.9 51.8 46.7 50 3.0 6 7.4 Good
4 | 26/03/2013 | 22/04/2013 45.1 40.6 39.2 42 3.1 7 7.7 Good
5 | 22/04/2013 | 28/05/2013 40.2 38.0 36.2 38 2.0 5 5.0 Good
6 | 28/05/2013 | 25/06/2013 39.8 418 42.2 41 1.3 3 3.2 Good
7 | 25/06/2013 | 30/07/2013 44.3 40.5 36.4 40 4.0 10 9.8 Good
8 30/07/2013 27/08/2013 36.7 39:3) 41.0 39 2.2 6 5.4 Good
9 27/08/2013 24/09/2013 46.2 45.9 47.3 46 0.7 2 1.8 Good
10 | 24/09/2013 | 29/10/2013 44.4 47.6 47.5 47 1.8 4 45 Good
11 | 29/10/2013 | 27/11/2013 51.1 52.7 50.4 51 1.2 2 2.9 Good
12 | 27/11/2013 | 07/01/2014 39.6 43.9 33.2 39 5.4 14 13.4 Good
13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Good
Overall survey --> e
| Site Name/ ID: | 89,10 | Precision 12 out of 12 periods have a CV smaller than 20% (Check average CV & DC from
Accuracy calculations)
Accuracy (with 95% confidence interval) Accuracy (with 95% confidence interval)
so% 1
Bias calculated using 0 periods of data Bias calculated using 0 periods of data 2 2556 |
Bias factor A Bias factor A [
% 0% 1
= Without CV>20% With all data
<
s ]
g -25%
Automatic Mean: Automatic Mean: S %

Data Capture for periods used:
Adjusted Tubes Mean:

Data Capture for periods used:
Adjusted Tubes Mean: Hgm" Jaume Targa, for AEA
Version 04 - February 2011
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Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment

From the AEA group

Diffusion Tubes Measurements Automatic Method Data Quality Check

° - Coefficient . Data Tubes Automatic
O | Start Date | End Date | Tube 1|Tube 2|Tube 3 [Triplicate | Standard - 95% ClI Period L R

o dd/mmiyyyy | dd/mmiyyyy | pgm = | pgm 2 m-3| Mean |[Deviation of variation of mean Mean Capture Precision | Monitor
o HI (2% (% DC) Check Data

1 | 02/01/2013 | 29/01/2013 57.1 52.8 53.8 55 2.3 4 5.6 Good

2 | 29/01/2013 | 26/02/2013 41.4 42.8 47.2 44 3.0 7 7.5 Good

3 | 26/02/2013 | 27/03/2013 40.0 37.8 37.5 38 1.4 4 3.4 Good

4 27/03/2013 23/04/2013 41.4 38.9 41.8 41 16 4 39 Good

5 23/04/2013 28/05/2013 51.0 48.3 46.9 49 2.1 4 5.2 Good

6 28/05/2013 25/06/2013 37.6 40.0 39.2 39 1.2 3 3.0 Good

7 | 25/06/2013 | 31/07/2013 50.1 48.4 49.8 49 0.9 2 2.3 Good

8 | 31/07/2013 | 27/08/2013 47.3 52.5 55.1 52 4.0 8 9.9 Good

9 | 27/08/2013 | 25/09/2013 61.0 59.3 61.0 60 1.0 2 2.4 Good

10 | 25/09/2013 | 30/10/2013 57.3 56.9 53.3 56 2.2 4 5.5 Good

11 | 30/10/2013 | 27/11/2013 55.2 53.8 49.7 53 2.9 5 7.1 Good

12 | 27/11/2013 08/01/2014 51.3] 55:3] 56.6 54 2.8 5 6.9 Good

13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Good

Overall survey --> R
| Site Name/ ID: | 11.12.19 I Precision 12 out of 12 periods have a CV smaller than 20% (Check average CV & DC from

Accuracy calculations)

Accurac with 95% confidence interval Accurac with 95% confidence interval
out periods with CV larger than 20% 50% 1
Bias calculated using 0 periods of data Bias calculated using 0 periods of data 2
Bias factor A Bias factor A g
£ ow{—e
= Without CV>20% With all data.
é -25% 1
£
Automatic Mea O -50% -
Data Capture for periods used:
Adjusted Tubes Mean: 3 Adjusted Tubes Mean: ugm? Jaume Targa, for AEA

Version 04 - February 2011

Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment
L From the AEA group
ion Tubes Measurements Data Quality Check

o - Coefficient . Data Tubes Automatic
O | Start Date | End Date | Tube 1|Tube 2|Tube 3 [Triplicate | Standard L 95% ClI Period L R

o dd/mmiyyyy | dd/mmiyyyy | pgm 2 | pgm 2 m-3| Mean |[Deviation of Variation of mean Mean Capture Precision | Monitor
o HI €V (% DC) Check Data
1 | 02/01/2013 | 29/01/2013 48.7 51.3 50 1.8 4 16.5 Good

2 | 29/01/2013 | 26/02/2013 42.7 43.1 43 0.3 1 2.5 Good

3 | 26/02/2013 | 26/03/2013 356 34.3 35 0.9 3 8.3 Good

4 26/03/2013 22/04/2013 37.8 39.1 38 0.9 2 8.3 Good

5 22/04/2013 28/05/2013 333 39.3 36 4.2 12 38.1 Good

6 28/05/2013 25/06/2013 38.1 39.7 39 11 3 10.2 Good

7 | 25/06/2013 | 30/07/2013 37.7 39.7 39 1.4 4 12.7 Good

8 | 30/07/2013 | 27/08/2013 41.0 44.9 43 2.8 6 24.8 Good

9 | 27/08/2013 | 24/09/2013 50.8 51.5 51 0.5 1 4.4 Good

10 | 24/09/2013 | 29/10/2013 42.8 51.6 47 6.2 13 55.9 Good

11 | 29/10/2013 | 27/11/2013 53.9 54.0 54 0.1 0 0.6 Good

12 | 27/11/2013 07/01/2014 49.2 46.6 48 1.8 4 16.5 Good

13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Good

Overall survey --> R
| Site Name/ ID: | 13,16 I Precision 12 out of 12 periods have a CV smaller than 20% (Check average CV & DC from

Accuracy calculations)

Accurac with 95% confidence int Accurac with 95% confidence interval
without periods with CV larger than 20% 50% 7
Bias calculated using 0 periods of data Bias calculated using 0 periods of data © 2550
o ]
Bias factor A Bias factor A &
i Bias B § 0% [ -
N S BRI 2 WithoutCv>20%  With all data
Diffusion Tubes !Vlt_ean Hgm § s |
__MeanCV (Precision): _ . _ _ _ . 2
tomatic Mean: Automatic Mean: ugm? O -50% -
__ DataCapture forperiodsused: | __DataCapture forperiodsused: -
Adjusted Tubes Meal Adjusted Tubes Mean: pgm> Jaume Targa, for AEA

Version 04 - February 2011
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Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment

From the AEA group

Diffusion Tubes Measurements Automatic Method Data Quality Check

B Start Date | End Date | Tube 1|Tube 2|Tube 3 |Triplicate | Standard Coeffl.cn.ant 95% ClI Period Data Tupe; Automatlc
o dd/mmiyyyy | dd/mmiyyyy | pgm = | pgm 2 m-3| Mean |[Deviation of variation of mean Mean Capture Precision | Monitor
o HI (2% (% DC) Check Data
1 | 02/01/2013 | 29/01/2013 69.0 59.5 64 6.7 10 60.4 Good
2 | 29/01/2013 | 26/02/2013 57.4 65.6 62 5.8 9 52.1 Good
3 | 26/02/2013 | 26/03/2013 56.2 66.1 61 7.0 11 62.9 Good
4 26/03/2013 22/04/2013 56.3 69.3 63 9.2 15 82.6 Good
5 22/04/2013 28/05/2013 56.8 59.9 58 2.2 4 19.7 Good
6 28/05/2013 25/06/2013 62.1 63.5 63 1.0 2 8.9 Good
7 | 25/06/2013 | 30/07/2013 58.8 62.7 61 2.8 5 24.8 Good
8 | 30/07/2013 | 27/08/2013 56.0 58.0 57 1.4 2 12.7 Good
9 | 27/08/2013 | 24/09/2013 65.1 68.2 67 2.2 3 19.7 Good
10 | 24/09/2013 | 29/10/2013 58.5 50.9 55 5.4 10 48.3 Good
11 | 29/10/2013 | 27/11/2013 813 73.2 yad 5.7 7 515 Good
12 | 27/11/2013 07/01/2014 56.9 63.6 60 4.7 8 42.6 Good
13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Good
Overall survey --> R
| Site Name/ ID: | 14,17 I Precision 12 out of 12 periods have a CV smaller than 20% (Check average CV & DC from

Accuracy calculations)

Accurac with 95% confidence interval Accurac with 95% confidence interval
out periods with CV larger than 20% 50% 1
Bias calculated using 0 periods of data Bias calculated using 0 periods of data 2
Bias factor A Bias factor A g
£ ow{—e
= Without CV>20% With all data.
é -25% 1
£
Automatic Mea O -50% -

Data Capture for periods used:
Adjusted Tubes Mean: 3 Adjusted Tubes Mean: Hgm- Jaume Targa, for AEA
Version 04 - February 2011

Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment
L From the AEA group
ion Tubes Measurements Data Quality Check

o - Coefficient . Data Tubes Automatic
O | Start Date | End Date | Tube 1|Tube 2|Tube 3 [Triplicate | Standard L 95% ClI Period L R

o dd/mmiyyyy | dd/mmiyyyy | pgm 2 | pgm 2 m-3| Mean |[Deviation of Variation of mean Mean Capture Precision | Monitor
o HI €V (% DC) Check Data
1 | 02/01/2013 | 29/01/2013 | 48.6 46.8 50.1 49 1.7 3 4.1 Good

2 | 29/01/2013 | 26/02/2013 | 42.8 47.5 47.3 46 2.7 6 6.6 Good

3 | 26/02/2013 | 26/03/2013 55.4 50.8 50.9 52 2.6 5 6.5 Good

4 | 26/03/2013 | 22/04/2013 | 46.9 44.3 48.8 47 2.3 5 5.6 Good

5 | 22/04/2013 | 29/05/2013 | 38.7 36.6 36.9 37 1.1 3 2.8 Good

6 | 29/05/2013 | 25/06/2013 | 37.5 36.6 37.5 37 0.5 1 1.3 Good

7 | 25/06/2013 | 30/07/2013 | 40.0 40.6 38.3 40 1.2 3 3.0 Good

8 | 30/07/2013 | 27/08/2013 36.6 35.8 37.4 37 0.8 2 2.0 Good

9 | 27/08/2013 | 24/09/2013 | 44.6 38.9 39.8 41 3.1 7 7.6 Good

10 | 24/09/2013 | 29/10/2013 50.3 45.0 46.1 47 2.8 6 6.9 Good

11 | 29/10/2013 | 27/11/2013 | 47.6 45.8 47.3 47 1.0 2 2.4 Good

12 | 27/11/2013 | 07/01/2014 | 38.4 36.4 34.2 36 2.1 6 5.2 Good

13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Good

Overall survey --> R
[ site Name/ 1D: | 31,32,33 | Precision 12 out of 12 periods have a CV smaller than 20% | (Check average CV & DC from

Accuracy calculations)

Accurac with 95% confidence int Accurac with 95% confidence interval
without periods with CV larger than 20% 50% 7
Bias calculated using 0 periods of data Bias calculated using 0 periods of data © 2550
o ]
Bias factor A Bias factor A &
i Bias B § 0% [ -
N S BRI 2 WithoutCv>20%  With all data
Diffusion Tubes !Vlt_ean Hgm § s |
__MeanCV (Precision): _ . _ _ _ . 2
tomatic Mean: Automatic Mean: ugm? O -50% -
__ DataCapture forperiodsused: | __DataCapture forperiodsused: -
Adjusted Tubes Meal Adjusted Tubes Mean: pgm> Jaume Targa, for AEA

Version 04 - February 2011
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Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment

From the AEA group

Diffusion Tubes Measurements Automatic Method Data Quality Check

B Start Date | End Date | Tube 1|Tube 2|Tube 3 |Triplicate | Standard Coeffl.cn.ant 95% ClI Period Data Tupe; Automatlc
o dd/mmiyyyy | dd/mmiyyyy | pgm = | pgm 2 m-3| Mean |[Deviation of variation of mean Mean Capture Precision | Monitor
o HI (2% (% DC) Check Data

1 | 02/01/2013 | 29/01/2013 47.3 43.8 42.0 44 2.7 6 6.7 Good

2 | 29/01/2013 | 26/02/2013 44.3 38.8 34.0 39 5.2 13 12.8 Good

3 | 26/02/2013 | 26/03/2013 37.8 35.3 38.9 37 1.8 5 4.6 Good

4 26/03/2013 22/04/2013 40.1 40.9 38.4 40 13 3 32 Good

5 22/04/2013 29/05/2013 31.6 30.8 31.6 31 0.5 1 11 Good

6 29/05/2013 25/06/2013 37.0 35.7 37.3 37 0.9 2 2.1 Good

7 | 25/06/2013 | 30/07/2013 35.3 36.2 36.2 36 0.5 1 1.3 Good

8 | 30/07/2013 | 27/08/2013 34.2 31.9 34.4 34 1.4 4 3.5 Good

9 | 27/08/2013 | 24/09/2013 38.1 39.7 37.3 38 1.2 3 3.0 Good

10 | 24/09/2013 | 29/10/2013 37.4 32.9 36.1 35 2.3 7 5.8 Good

11 | 29/10/2013 | 27/11/2013 46.1 46.8 43.0 45 2.0 4 5.0 Good

12 | 27/11/2013 | 07/01/2014 7.8 31.6 41.0 27 17.1 64 42.5 Poor Precision

13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Good

Overall survey --> R
| Site Name/ ID: | 45,46,47 I Precision 11 out of 12 periods have a CV smaller than 20% (Check average CV & DC from

Accuracy calculations)

Accurac with 95% confidence interval Accurac with 95% confidence interval
out periods with CV larger than 20% 50% 1
Bias calculated using 0 periods of data Bias calculated using 0 periods of data 2
Bias factor A Bias factor A g
£ ow{—e
= Without CV>20% With all data.
é B e —
£
Automatic Mea O 509 ——————————————
Data Capture for periods used:
Adjusted Tubes Mean: Adjusted Tubes Mean: ugm? Jaume Targa, for AEA

Version 04 - February 2011

Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment
L From the AEA group
Di on Tubes Measurements Automatic Method Data Quality Check
o - Coefficient ) Data Tubes Automatic
O | Start Date | End Date | Tube 1|Tube 2|Tube 3 [Triplicate | Standard L 95% ClI Period L R
o dd/mmiyyyy | dd/mmiyyyy | pgm 2 | pgm 2 m-3| Mean [Deviation of Variation of mean Mean Capture Precision | Monitor
o HI v (% DC) Check Data
1 | 02/01/2013 | 29/01/2013 | 54.2 59.2 50.9 55 4.2 8 10.4 Good
2 | 29/01/2013 | 26/02/2013 | 45.3 49.0 42.3 46 3.4 7 8.3 Good
3 | 26/02/2013 | 26/03/2013 | 46.6 42.9 419 44 2.5 6 6.2 Good
4 | 26/03/2013 | 22/04/2013 | 40.0 38.2 36.0 38 2.0 5 5.0 Good
5 | 22/04/2013 | 28/05/2013 | 32.2 35.2 34.9 34 1.7 5 4.1 Good
6 | 28/05/2013 | 25/06/2013 | 34.8 33.8 35.2 35 0.7 2 1.8 Good
7 | 25/06/2013 | 30/07/2013 | 29.8 36.4 315 33 3.4 11 8.5 Good
8 | 30/07/2013 | 27/08/2013 | 38.3 39.2 36.1 38 1.6 4 4.0 Good
9 | 27/08/2013 | 24/09/2013 | 49.6 42.8 50.0 47 4.0 9 10.1 Good
10 | 24/09/2013 | 29/10/2013 | 50.3 49.0 46.2 49 2.1 4 5.2 Good
11 | 29/10/2013 | 27/11/2013 | 45.0 55.7 53.1 51 5.6 1 13.9 Good
12 | 27/11/2013 | 07/01/2014 | 455 46.1 43.6 45 1.3 3 3.2 Good
13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Good
Overall survey --> e
[ site Name/ 1D: | 59,60,61 | Precision 12 out of 12 periods have a CV smaller than 20% | (Check average CV & DC from
Accuracy calculations)
Accurac with 95% confidence interval Accurac with 95% confidence interval
without periods with CV larger than 20% 50% 7
Bias calculated using 0 periods of data Bias calculated using 0 periods of data ° 2596 |
Bias factor A Bias factor A &
2 ow{—e
= Without CV>20% With all data
<
s ] |
g -25%
Automatic Mea S s
Data Capture for periods used:
Adjusted Tubes Mean: 3 Adjusted Tubes Mean: ugm> Jaume Targa, for AEA

Version 04 - February 2011
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Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment

From the AEA group

Diffusion Tubes Measurements Automatic Method Data Quality Check

B Start Date | End Date | Tube 1|Tube 2|Tube 3 |Triplicate | Standard Coeffl.cn.ant 95% ClI Period Data Tupe; Automatlc
o dd/mmiyyyy | dd/mmiyyyy | pgm = | pgm 2 m-3| Mean |[Deviation of variation of mean Mean Capture Precision | Monitor
o HI (2% (% DC) Check Data
1 | 02/01/2013 | 29/01/2013 87.6 73.1 80 10.3 13 92.1 Good
2 | 29/01/2013 | 26/02/2013 64.3 73.6 69 6.6 10 50.1 Good
3 | 26/02/2013 | 26/03/2013 56.8 50.0 53 4.8 9 43.2 Good
4 26/03/2013 22/04/2013 49.1 49.1 49 0.0 0 0.0 Good
5 22/04/2013 28/05/2013 66.1 60.8 63 3.7 6 33.7 Good
6 28/05/2013 25/06/2013 48.2 51.4 50 2.3 5 20.3 Good
7 | 25/06/2013 | 30/07/2013 56.6 58.3 57 1.9 3 17.2 Good
8 | 30/07/2013 | 27/08/2013 61.0 67.8 64 4.8 7 43.2 Good
9 | 27/08/2013 | 24/09/2013 80.4 92.9 87 8.8 10 79.4 Good
10 | 24/09/2013 | 29/10/2013 65.4 72.1 69 4.7 7 42.6 Good
11 | 29/10/2013 | 27/11/2013 79.3 81.6 80 1.6 2 14.6 Good
12 | 27/11/2013 | 07/01/2014 72.1 7.2 72 0.6 1 5.7 Good
13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Good
Overall survey --> R
| Site Name/ ID: | 64,65 I Precision 12 out of 12 periods have a CV smaller than 20% (Check average CV & DC from

Accuracy calculations)

Accurac with 95% confidence interval Accurac with 95% confidence interval
out periods with CV larger than 20% 50% 1
Bias calculated using 0 periods of data Bias calculated using 0 periods of data 2
Bias factor A Bias factor A g
£ ow{—e
= Without CV>20% With all data.
é -25% 1
£
Automatic Mea O -50% -

Data Capture for periods used:
Adjusted Tubes Mean: Adjusted Tubes Mean: Hgm- Jaume Targa, for AEA
Version 04 - February 2011

Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment

om the AEA group

Di on Tubes Measurements Data Quality Check

B Start Date | End Date | Tube 1|Tube 2|Tube 3 |Triplicate | Standard Coeffl.cn.ant 95% ClI Period Data Tupgs A““’”.‘a“c
o dd/mmiyyyy | dd/mmiyyyy | pgm 2 | pgm 2 m-3| Mean [Deviation of Variation of mean Mean Capture Precision | Monitor
o HI v (% DC) Check Data

1 | 02/01/2013 | 30/01/2013 | 39.3 43.7 42 3.1 7 28.0 Good

2 | 30/01/2013 | 27/02/2013 | 27.5 39.9 34 8.8 26 78.8 Poor Precision

3 | 27/02/2013 | 27/03/2013 | 35.0 31.3 33 2.6 8 235 Good

4 | 27/03/2013 | 23/04/2013 | 29.1 26.6 28 1.8 6 15.9 Good

5 | 23/04/2013 | 28/05/2013 | 24.7 21.8 23 2.1 9 18.4 Good

6 | 28/05/2013 | 26/06/2013 | 25.1 23.3 24 1.3 5 11.4 Good

7 | 26/06/2013 | 31/07/2013 | 24.3 21.2 23 2.2 10 19.7 Good

8 | 31/07/2013 | 28/08/2013 | 25.2 22.0 24 2.3 10 20.3 Good

9 | 28/08/2013 | 25/09/2013 | 30.8 33.0 32 1.6 5 14.0 Good

10 | 25/09/2013 | 30/10/2013 | 33.7 32.0 33 1.2 4 10.8 Good

11 | 30/10/2013 | 27/11/2013 | 39.6 39.8 40 0.1 0 1.3 Good

12 | 27/11/2013 | 08/01/2014 | 36.8 40.0 38 2.3 6 20.3 Good

13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Good

Overall survey --> e
[ site Name/1D: | 78,79 | Precision 11 out of 12 periods have a CV smaller than 20% | (Check average CV & DC from

Accuracy calculations)

Accurac with 95% confidence interval Accurac with 95% confidence interval

without periods with CV larger than 20% 50% 7

Bias calculated using 0 periods of data Bias calculated using 0 periods of data 2

Bias factor A Bias factor A g
2 ow{—e
= Without CV>20% With all data
é -25% 7
£
Automatic Mea O -50% -

Data Capture for periods used:
Adjusted Tubes Mean: 3 Adjusted Tubes Mean: Hgm- Jaume Targa, for AEA

Version 04 - February 2011
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Checking Precision and Accuracy of Triplicate Tubes %, AEA Energy & Environment

om the AEA group

Diffusion Tubes Measurements Automatic Method ity Check
E Start Date | End Date | Tube 1 |Tube 2|Tube 3 |Triplicate | Standard Coeffl.mgnt 95% ClI Period Data Tu'.Je.S Automauc
] dd/mmiyyyy | dd/mmiyyyy | pgm 2 | ugm m3| Mean |Deviation of variation of mean Mean Capture || Precision | Monitor
a H cv) (% DC) Check Data
1 | 02/01/2013 | 30/01/2013 | 46.2 50.8 45.3 47 3.0 6 7.3 Good
2 | 30/01/2013 | 27/02/2013 | 46.4 44.4 46.7 46 1.3 3 3.1 Good
3 | 27/02/2013 | 27/03/2013 | 37.0 43.3 40.6 40 3.2 8 7.9 Good
4 | 27/03/2013 | 23/04/2013 | 38.0 40.9 40.1 40 15 4 3.7 Good
5 | 23/04/2013 | 28/05/2013 | 40.5 40.2 40.8 41 0.3 1 0.7 Good
| 6 | 28/05/2013 | 26/06/2013 | 36.9 38.7 39.4 38 1.3 3 3.2 Good
7 | 26/06/2013 | 31/07/2013 | 415 39.5 42.1 41 14 3 3.4 Good
8 | 31/07/2013 | 28/08/2013 | 45.3 435 433 44 1.1 3 2.7 Good
| o | 28/08/2013 | 25/09/2013 | 53.4 46.8 48.4 50 3.4 7 8.6 Good
10 | 25/09/2013 | 30/10/2013 | 50.5 48.2 49.7 49 1.2 2 2.9 Good
11 | 30/10/2013 | 27/11/2013 | 52.8 52.0 52.3 52 0.4 1 1.0 Good
12 | 27/11/2013 | 08/01/2014 | 52.6 54.2 56.3 54 1.9 3 4.6 Good
13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Overall survey --> Selele]
[ site Name/ ID: | 80,8182 | [Precision 12 out of 12 periods have a CV smaller than 20% | (Check average CV & DC flom
Accuracy calculations)
Accurac with 95% confidence interval Accurac with 95% co ence interval
without periods with CV larger than 20% 50%
Bias calculated using 0 periods of data Bias calculated using 0 periods of data @ 5
Bias factor A Bias factor A &
Bias B Bias B § 0% 1
————— 2 Without CV>20%  With all data
Diffusion Tubes Mean: pgm’® -
e Mean CV (Precision): 2
Automatic Meal Automatic Mean: ugm O 5%
Data Capture for periods use Data Capture for periods used:
Adjusted Tubes Mean: Adjusted Tubes Mean: ugm® Jaume Targa, for AEA
Version 04 - February 2011
2014
Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment

From the AEA group

Diffusion Tubes Measurements Data lity Check
_19’ Start Date | End Date | Tube 1|Tube 2|Tube 3 |Triplicate | Standard Coeffl.mgnt 95% CI Period Data Tul?gs Automat|c
5 ddimmiyyyy | ddimmiyyy| ugm 3 ugm 3 ugm 3 Mean |Deviation of Variation of mean Mean Capture Precision Monitor
o (CV) (% DC) Check Data
1 | 08/01/2014 | 04/02/2014 | 62.4 63.1 61.9 62 0.6 1 15 Good
2 | 04/02/2014 | 05/03/2015 | 54.8 59.9 53.9 56 3.2 6 8.0 Good
3 | 05/03/2015 | 02/04/2014 | 53.0 54.7 44.7 51 5.4 11 13.3 Good
4 | 02/04/2014 | 30/04/2014 | 49.3 45.8 45.9 a7 2.0 4 4.9 Good
5 | 30/04/2014 | 28/05/2014 | 57.3 50.0 515 53 3.9 7 9.6 Good
| 6 | 28/05/2014 | 02/07/2014 | 51.5 43.7 415 46 5.3 12 13.1 Good
7 | 02/07/2014 | 30/07/2014
8 | 30/07/2014 | 27/08/2014 | 51.4 50.1 48.7 50 1.4 3 3.4 Good
9 | 27/08/2014 | 01/10/2014 | 44.4 46.0 39.8 43 3.2 7 8.0 Good
10 | 01/10/2014 | 27/10/2014 | 61.4 60.4 54.5 59 3.7 6 9.3 Good
11 | 27/10/2014 | 03/12/2014 | 45.8 55.3 57.0 53 6.0 1 15.0 Good
12 | 03/12/2014 | 09/01/2015 | 59.2 56.2 55.6 57 1.9 3 4.8 Good
13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Overall survey --> \Sete
| Site Name/ ID: | 11,12,19 | |Precision 11 out of 11 periods have a CV smaller than 20% (Check average CV & DC from
Accuracy calculations)
Accuracy (with 95% confidence interval) Accuracy with 95% confidence interval
H s
Bias calculated using 0 periods of data Bias calculated using 0 periods of data @ 2556
Bias factor A Bias factor A &
Bias B % 0% T———
- = Without CV>20% With all data
Diffusion Tubes Mean: ) Diffusion Tubes Mean: ugm'3 S oo
Mean CV (Precision): Mean CV (Precision): _ 2
Automatic Mean: Automatic Mean: pgm? S s
Data Capture for periods used Data Capture for periods used:
Adjusted Tubes Mean: Adjusted Tubes Mean: ugm'3 Jaume Targa, for AEA
Version 04 - February 2011
If you have any enquiries about this spreadsheet please contact the LAQM Helpdesk at: LAQMHelpdesk@uk.bureauveritas.com
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Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment

From the AEA group

Diffusion Tubes Measurements EIE ity Check
=] - Coefficient ; Data Tubes |Automatic
O | Start Date | End Date | Tube 1|Tube 2(Tube 3 |Triplicate | Standard - 95% ClI Period L R
5 | da/mmy dd/mmf m3 m3 3| Mean |Deviation of Variation of mean Mean Capture Precision Monitor
a Y Y| Hg Hg Hgm V) (% DC) Check Data
1 | 07/01/2014 | 04/02/2014 | 52.8 61.6 57 6.2 1 55.9 Good
2 | 04/02/2014 | 04/03/2014 | 55.5 53.9 55 1.1 2 10.2 Good
3 | 04/03/2014 | 01/04/2014 | 65.5 65.8 66 0.2 0 1.9 Good
4 | 01/04/2014 | 29/04/2014 | 56.8 58.7 58 1.3 2 12.1 Good

| 5 | 20/04/2014 | 28/05/2014 | 56.0 57.0 57 0.7 1 6.4 Good
| 6 | 28/05/2014 | 01/07/2014 | 49.9 49.8 50 0.1 0 0.6 Good
7 | 01/07/2014 | 30/07/2014 | 42.7 45.7 44 2.1 5 19.1 Good
8 | 30/07/2014 | 26/08/2014 | 57.7 53.7 56 2.8 5 25.4 Good
9 | 26/08/2014 | 30/09/2014 | 66.3 65.9 66 0.3 0 2.5 Good
10 | 30/09/2014 | 28/10/2014 | 60.7 64.2 62 2.5 4 22.2 Good
| 11 | 28/10/2014 | 02/12/2014 | 58.9 59.2 59 0.2 0 1.9 Good
12 | 02/12/2014 | 07/01/2014 | 68.6 66.1 67 1.8 3 15.9 Good
13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Overall survey --> \Elate
| Site Name/ ID: | 14,17 | |Precision 12 out of 12 periods have a CV smaller than 20% (Check average CV & DC from
Accuracy calculations)
Accurac with 95% confidence interval
without periods with CV larger than 20% 50%
Bias calculated using O periods of data Bias calculated using 0 periods of data o 2556
Bias factor A Bias factor A g ’
Bias B S o {—
T T T T T T T T ST T T T T T T e — = Without CV>20% ‘With all data
Diffusion Tubes Mean: ugm'3 [
Mean CV (Precision): . 3
Automatic Mean: Automatic Mean: ugm? O 5%
Data Capture for periods used: Data Capture for periods used: )
Adjusted Tubes Mean: Adjusted Tubes Mean: ugm Jaume Targa, for AEA
Version 04 - February 2011
If you have any enquiries about this spreadsheet please contact the LAQM Helpdesk at: LAQMHelpdesk@uk.bureauveritas.com
Checking Precision and Accuracy of Triplicate Tubes % AEA Energy & Environment

“7/ From the AEA group

Diffusion Tubes Measure

ts Automatic Method Data Quality Check

E Start Date | End Date | Tube 1|Tube 2|Tube 3 |Triplicate | Standard Coefﬂ.mgnt 95% ClI Period Data TUt.)e.S Automatlc
5 | ddmmn da/mmh m3 3 3| Mean |Deviation of Variation of mean Mean Capture Precision Monitor
o wy VY| Hg HI Hgm cv) (% DC) Check Data
1 | 07/01/2014 | 04/02/2014 | 89.3 78.8 84 7.4 9 66.7 Good
2 | 04/02/2014 | 04/03/2014 | 86.3 67.8 yad 13.1 17 117.5 Good
3 | 04/03/2014 | 01/04/2014 | 59.0 63.8 61 3.4 6 30.5 Good
4 | 01/04/2014 | 29/04/2014 58.6
5 | 20/04/2014 | 28/05/2014 | 52.7 52.7 53 0.0 0 0.0 Good
6 | 28/05/2014 | 01/07/2014 | 42.1 43.8 43 1.2 3 10.8 Good
7 | 01/07/2014 | 30/07/2014 | 42.9 45.5 44 1.8 4 16.5 Good
8 | 30/07/2014 | 26/08/2014 | 62.0 69.8 66 5.5 8 49.6 Good
o | 26/08/2014 | 30/09/2014 | 53.4 55.8 55 1.7 3 15.2 Good
10 | 30/09/2014 | 28/10/2014 | 77.1 81.1 79 2.8 4 25.4 Good
11 | 28/10/2014 | 02/12/2014 | 64.9 71.8 68 4.9 7 43.8 Good
12 | 02/12/2014 | 09/01/2015 | 73.0 65.7 69 5.2 7 46.4 Good
13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Overall survey --> \Sietele)
| Site Name/ ID: | 64,65 | Precision 11 out of 11 periods have a CV smaller than 20% (Check average CV & DC from
Accuracy calculations)
Accuracy (with 95% confidence interval) Accuracy with 95% confidence interval
without periods with CV larger than 20% 50%
Bias calculated using 0 periods of data Bias calculated using 0 periods of data «
Bias factor A Bias factor A ?5 =
Bias B § 0% +———
- = Without CV>20% With all data
Diffusion Tubes Mean: },lgm'3 -
| MeanCV (Precision): g
Automatic Meal N Automatic Mean: ugm> o 5%
Data Capture for periods used: __Data Capture forperiodsused:
Adjusted Tubes Mean: pgm Adjusted Tubes Mean: ugm® Jaume Targa, for AEA
Version 04 - February 2011
If you have any enquiries about this spreadsheet please contact the LAQM Helpdesk at: LAQMHelpdesk@uk.bureauveritas.com
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Checking Precision and Accuracy of Triplicate Tubes

From the AEA group

5 AEA Energy & Environment

Diffusion Tubes Measurements Data Quality Check
_S Start Date | End Date | Tube 1 |Tube 2|Tube 3 |Triplicate | Standard Coefﬂ_mgm 95% CI Period Data Tut.)e_s A“‘°”7a"c
S | dd/mm/ dd/mmi m= | pgm 2 3| Mean |Deviation|°fV313ION | o¢ ean Mean | C2pture || Precision | Monitor
o Y Wy v Hom | Hgm V) % DC) || Check Data
1 59.0 58.5 59.1 59 0.3 1 0.8 Good
2 50.4 50.4 53.3 51 1.7 3 4.2 Good
3 49.1 46.5 50.0 49 1.8 4 4.5 Good
4 36.4 41.9 42.0 40 3.2 8 8.0 Good
5 46.0 43.1 44.1 44 1.5 3 3.7 Good
6 29.9 34.7 32.5 32 2.4 7 6.0 Good
7 30.5 30.2 28.8 30 0.9 3 2.3 Good
8 43.4 42.9 42.6 43 0.4 1 1.0 Good
9 39.1 36.0 39.3 38 1.9 5 4.6 Good
10 46.8 50.2 48.1 48 1.7 4 4.3 Good
11 49.9 33.0 44.7 43 8.7 20 215 Poor Precision
12 26.6 46.7 49.9 41 12.6 31 31.4 Poor Precision
13
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements Overall survey --> ‘-’Uof]
| Site Name/ ID: I 80,81,82 | Precision 10 out of 12 periods have a CV smaller than 20% (Check average CV & DC from
Accuracy calculations)
Accuracy (with 95% confidence interval)
50%
Bias calculated using 0 periods of data Bias calculated using 0 periods of data @ 255
Bias factor A Bias factor A 8
Bias B Bias B 2 ow
- = Without CV>20% ‘With all data
Diffusion Tubes Mean: Hgm R
Mean CV (Precision): . 3
Automatic Meal Automatic Mean: ugm O 5%

Data Capture for periods used:

Adjusted Tubes Mean:

Adjusted Tubes Mean:

Jaume Targa, for AEA
Version 04 - February 2011

If you have any enquiries about this spreadsheet please contact the LAQM Helpdesk at:
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Appendix 2

Monitoring Results

Nitrogen Dioxide Diffusion Tube Monitoring Results

2014

Diffusion Tube Data Grid
Street Post Code Locn Ref x/y Jan Feb Mar
Civic Drive (K) 1 615999/244399 46.4 44.8 42.2
Chevallier St o/s No's 6t0 8 (K) 2 615142/245242 68.2 60.1 59.5
Dock Street (K) 3 616379/243894 39.9 36.6 43.3
Berners Street o/s No. 31 (K) 4 615923/244923 50.3 45.6 48.9
Fore Street (K) 5 616860/244147 48.1 44.6 57
Kings Avenue (B) 6 617299/244412 25.8 21.2 26.5
Bramford Road o/s No 205 (K) 7 615004/245237 53.9 39.7 46.9
Bramford Road o/s No 122 (K) 8 615133/245201 46.3 33.8 48
Bramford Road o/s No 122 (K) 9 615133/245201 42.6 411 48
Bramford Road ofs No 122 (K) 10 615133/245201 45.6 38.6 49.8
St Margaret's Street (K) 11 616578/244759 62.4 54.8 53
St Marg St co locat (K) 12 616578/244759 63.1 59.9 54.7
Valley/Norwich Road (K) 13 615361/245436 41.2 46.7 44.8
Chevalier Street (K) 14 615283/245391 52.8 55.5 65.5
Cornhill o/s No 17 (B) 15 616277/244641 39.2 36.1 29.8
Valley/Norwich Road co-locate (K) 16 615361/245436 52.2 43.8 45.8
Chevallier Street co-locate (K) 17 615283/245391 61.6 53.9 65.8
Yarmouth Rd o/s flat 2No 5 (K) 18 615092/245137 35.9 30.1 40.7
St Marg St co locat (K) 19 616578/244759 61.9 53.9 44.7
St Margaret's Plain/Fonnereau (K) 20 616455/244824 49.4 47.4 452
St Margaret's Plain (K) 21 616490/244806 53.9 45.6 51.6
St Margaret's Plain/Northgate ¢ (K) 22 616477/244790 56.5 49.6 54
St Margarets Green (K) 23 616641/244781 36.8 311 33.8
St Margaret's Street (K) 24 616659/244689 59.5 58.7 55.8
St Helen's Street (K) 25 616750/244578 55.2 48.5 57.7
St Helen's St/Grimwade Street (K) 26 616968/244510 417 39.1 43
St Helen's St/Argyle Street (K) 27 616961/244/53€¢ 51.7 53.6 53
Chevallier St o/s Nos 32/34  (K) 28 615192/245289 65.6 25.6 55.6
Fore Hamlet (K) 29 617102/244077 40.5 34.7 46.1
Fore Street (K) 30 616963/244106 40.6 32 40.4
Star Lane opp St Peters St (K) 31 616336/244133 41.4 40 38.8
Star Lane co locate as 31 (K) 32 616336/244133 50.2 41.4 46.7
Star Lane co locate as 31 (K) 33 616336/244133 46.8 39.8 42.3
College Street (K) 34 616466/244072 60.6 59.1 59.1
Cobden Place (K) 35 616743/244692 43 40.3 38.3
Franciscan Way/Wolsey St (K) 36 616153/244242 45.5 37 40.4
Lower Brook Street (K) 37 616480/244163 327 317 36.9
Civic Drive by Victoria PH (K) 38 615898/244789 51.6 44.5 45.4
Star Lane/Fore Street (K) 39 616730/244246 62.3 49.2 57.5
Norwich Road o/s No. 131 (K) 40 615457/245144 40.2 321 34.9
Norwich Road ofs No. 69 (K) 41 615562/245008 50.4 514 38.6
Norwich Road between 8 &10 (K) 42 615741/244899 47 42.9 53
‘Yarmouth Rd/Bramford Road  (K) 43 615107/245197 51.7 50 49.7
Bramford Road (K) 44 615049/245234 53 44.2 51.6
Chevallier Street (K) 45 615257/245349 44.1 52.6 41.9
Chevallier Street - co locate  (K) 46 615257/245349 44.7 37.7 42.8
Chevallier Street - co locate  (K) 47 615257/245349 37.2 28.7 427
Norwich Road/Anglesea Road (K) 48 615397/245337 34.9 315 38.6
St Matthews Street (K) 49 615803/244872 43.6 47.1 53.7
Barrack lane/St Matthews St (K) 50 615758/244885 48.8 37.6 37.3
St Matthews St/Portman Rd  (K) 51 615765/244865 51.5 413 47.8
St Matthews St o/s No. 60 (K) 52 615822/244869 56.6 52.9 65.6
St Matthews St o/s No. 67 (K) 53 615817/244856 76.9 70.4 63.6
St Matthews St/Bemers St (K) 54 615891/244863 48.7 41.6 41.8
Berners St o/s No. 21 (K) 55 615912/244893 45.4 37.6 37.7
Berners St o/s No. 32 (K) 56 615928/244908 49.5 34.5 432
Berners St o/s No. 41-43 (K) 57 615936/244977 41.9 317 35.2
Berners St o/s No. 58 (K) 58 615975/245034 43.5 38.9 36
St Matthews St rbt co-locate  (K) 59 615921/244841 49.6 42.8
St Matthews St rbt co-locate  (K) 60 615921/244841 61.5 46.3
St Matthews St rbt co-locate  (K) 61 615921/244841 48.4 44.2
St Matthews St o/s No. 27 (K) 62 615926/244804 56.2 53.3 51.7
St Matthews St o/s No. 19 (K) 63 615952/244785 53 46.5 52.5
Norwich Rd btwn No's. 13/15  (K) 64 615686/244936 89.3 86.3 59
Norwich Rd btwn No's. 13/15  (K) 65 615686/244936 78.8 67.8 63.8
Woodbridge Rd o/s No 30A  (K) 66 616804/244667 56.1 52.6 49.7
Woodbridge Rd/Blanche St (K) 67 616886/244672 52.3 40.6 44.4
‘Woodbridge Rd ofs No. 62 (K) 68 616901/244655 66.7 55.6 63.1
Argyle Street o/s Nos. 2-4 (K) 69 616974/244589 44.3 39 38.6
Argyle Street o/s No. 11 (K) 70 616962/244572 53.3 47.8 46.6
St Helens Street o/s No. 93 (K) 71 617027/244536 37.1 335 333
St Helens St o/s No. 125 (K) 72 617119/244534 46.5 51.1 51.4
Regent St/St Helens St (K) 73 617120/244518 39.7 32.8 317
Grimwade St o/s No. 25 (K) 74 616948/244438 42 38.7 33.9
Grimwade St o/s No. 28 (K) 75 616928/244360 37.7 318 327
St Helens St/Grimwade St 44 (K) 76 616948/244518 54.8 46.9 51.2
St Helens St - Albury Ct (K) 77 616899/244539 40 33.2 36.4
Orchard St o/s No. 7 (K) 78 616867/244583 415 29.9 30.3
Orchard St - co-locate (K) 79 616867/244583 40.9 34.4 33.9
St Helens St - County Hall (K) 80 616819/244543 59 50.4 49.1
St Helens St - co-locate (K) 81 616819/244543 58.5 50.4 46.5
St Helens St - co-locate (K) 82 616819/244543 59.1 53.3 50
Bond Street o/s No. 29 (K) 83 616788/244497 48.5 36.2 43.4
Carr Street/Majors Corner (K) 84 616697/244595 40.4 30.1 37.2
Old Foundry Road o/s No. 5 (K) 85 616677/244622 49.4 45 44.2
_Special Project Tubes - Bramford Road - Commenced November 2013
Bramford Road Location 1 B B1613268/245948 34 31.2 335
Bramford Road Location 2 B B2 613274/246019 39.8 295 37.6
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15.9
15.9
30.5
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28.8
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Aug

28.9
47.2
34.7
35.2

44
15.9
35.8
353
39.4
4.7
51.4
50.1
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57.7
25.8
43.2
53.7
36.8
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40.7

43.1
39.9
30.5
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50.9
321
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25.5
34.8
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35.8
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30.4
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45.4
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27.8
46.9
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325
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224
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36.9
35.1
41.6
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62
69.8
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28.9
55.2

28
38.1
27.8
44.6
22.8
25.1
245
45.4
26.5
21.7
229
43.4
42.9
42.6
323
29.5
339

21.7 Project concluded
19.9 Project Concluded

41

Sept

29.1

515
49.5
25.6

43.4
43.7
39.7

43.2
43.6

41
28.4
34.3

43.6
48.2
339
40.4
49.2
47.6
48.2
40.2
37.7
41.4
37.2

23.4
48.6
60.2
53.3
35.7
39.5
34.6
41.4
26.6
41.3
40.9
40.2
42.1
426
53.4
55.8
44.9
323
63.4
34.4
36.8
323
54.4
29.1
30.9
237
49.4
39.2
285
24.6
39.1

39.3
39.9

315

Oct

38.6
62.3
38.1
451
54.4
232

44
42.9
42.3
44.2
614
60.4
56.6
60.7

47.3
64.2

37
54.5
43.9
47.7
421
335

59.4
40.9
45.8
60.9
39.3
38.4
45.6
42.8
43.4
63.9
40.4
40.7
331
50.1
50.1
35.2
55.5
35.3
47.5

50
38.7
39.3
338

56.2
38.2
52.4
60.3
711
44.3
425
423
29.8

38
46.2
46.4
47.2
58.2
60.2
77.1
81.1
52.8
42.1
56.1
34.8
46.8
30.9
41.7
288
36.3
312
51.4
34.4
316
313
46.8
50.2
48.1
39.1

30
43.1

36.6
52.1
34.1
47.9
52.2
25.4
45.3
43.4
40.9

26
45.8
55.3
44.2
58.9
36.6
36.8
59.2
39.1

57
36.6

40.3

47.4
29.3
42.6
426

61.1
22.6
63.1
69.9
69.6

37
44.7
43.5
39.9
43.5
45.1
44.3
44.1
51.1
42.5
64.9
71.8
422
40.4
62.5
415
50.3
34.4
54.3

32
39.4
36.8
50.3
42.8

38
37.6
49.9

44.7

51
42.8
47.2

Dec

456
48.4
41.4
426
383
282
2.9
40.4
8.1

59.2
56.2
43.8
68.6
45.6
39.8
66.1

55.6
47.5
53.6
50.9
36.5
51.8
45.8

51.9
47.8

415
39.6
14.3
41.4
55.9
42.4
3.8

37.7
59.2
47.8
48.4
45.4
485
49.4
39.7
32.9
38.6
37.3
54.5
345
47.2
64.2
66.8
35.4
44.1
425
29.5
36.2

337

30.4

36.7
26.6
46.7
49.9
40.5
39.1
46.6

Count

12
12
12
12
12
12
12
12
12
12
11
11
12
12
11
12
12
12
11
11
12
12
12
12
12
12
12
12
12
12
12
12
11
12
12
12
11
12
12
12
12
12
12
12
12
12
12
11
11
12
12
12
12
12
12
12
12
12

10
11
12
12
11
12
12
12
11
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

Min

219

24.8
221
38.3
10.4
27.3
319
25.4
24.4
44.4
43.7
321
42.7
17.6
29.2
45.7
30.1
39.8
286
29.2
39.1
16.4
421
40.7
29.6
27.9
24.5
25.2

27
28.4
14.3
29.2
32.8
222
238

336
314
18.7
34.6

26
38.1
32.7
24.1
27.7
24.7
231
419

27.8
383
419
28.3
24.7

205
14.4

322
18.9
35.1
318
421
43.8
34.1
22.4
40.7
20.9
233
20.5
34.2
13.8
19.6
18.3

26
223
15.9
12.9
26.6
30.2
28.8
255
239
26.7

217
19.2

Max

46.4
68.2
433
50.3
61.3
28.2
53.9

49.7
49.8
62.4
63.1
56.6
68.6
45.6
52.2
66.1
45.7
61.9
49.4
53.9
56.5
36.8

59.4
477
53.6
65.6
46.1
415
47.5
50.2
46.8
63.9

45.5
36.9
51.6
62.3
47.8
56.5

@
@

51.7

52.6
44.7
427
39.3
61.1
48.8
63.1
69.9
76.9
48.7
45.4
49.5
41.9
43.5

615
53.1
58.2
60.2
89.3
811
56.1
52.3
66.7
44.3
53.3
371
59.7
39.7

4
37.7
54.8
42.8
415
40.9

S

@
@

58.5
59.1

42.8
49.4

39.8

Mean

34.9
52.45833
35.51667

41.2
49.11667
19.76667
40.01667

40.35
40.84167
40.63333
53.68182

53.2

43.325
57.61667
30.89091
41.025
58.46667
36.475
50.42727
40.22727
44.725
47.30833
28.36667
52.14167

50.75
39.51667
45.39167

43.425

36.825
36.13333
40.03333
37.68333
40.64545
51.39167

33.925
34.39167
29.75455
43.20833
48.00833
33.36667

45.5
42.20833
45.73333

45.35
36.58333
36.21667
35.33333

335
51.39091
30.69167
44.84167
55.11667

60.575
37.60833
36.83333
33.80833

31.25

30.85
39.50909

44.24
40.12727

47.15

45.475
63.88182
62.93333
47.46667

37.05
56.98182

33.875
40.15833
30.08333

46.825

27.6
31.50833
28.55833

45.025

32.825

28.6
27.95833
42.25833
42.84167
44.53333

38.65
33.14167

38.95

29.31667
29.26667

Bias
National 0.
28.269
42.49125
28.7685
33.372
39.7845
16.011
32.4135
32.6835
33.08175
32.913
43.48227
43.092
35.09325
46.6695
25.02164
33.23025
47.358
29.54475
40.84609
32.58409
36.22725
38.31975
22.977
42.23475
41.1075



2013

Diffusion Tube Data

Street  Post Code Locn.
Civc Drive (K)
Chevallier St o/s No's 6108 (K)
Dock Street (K)
Bemers Street o/s No. 31 (K)
Fore Street (K)
Kings Avenue ®)

Bramford Road o/s N0 205 (K)
Bramford Road o/s No 122 (K)
Bramford Road o/s No 122 (K)
Bramford Road o/s No 122 (K)

St Margaret's Street (K)
St Marg St co locat (K)
Valley/Norwich Road (K)
Chevalier Street (K)
Comhill ofs No 17 ®)
Valley/Norwich Road (K)
Cheuallier Street (K)
Yarmouth Rd ofs flat 2No 5 (K)
St Marg St co locat (K)
St Margaret's Plai (K)

Grid
Ref xly

1 615999/244399

4 615923/244923
5 616860/244147
6 617299/244412
7 615004/245237
8 615133/245201
9 615133/245201
10 615133/245201
11 616578/244759
12 616578/244759
13 615361/245436
14 615283/245391

17 615283/245391
18 615092/245137
19 616578/244759

St Margaret's Plain (K)
St Margaret's Plain/Northgate ! (K)
St Margarets Green (K)
St Margaret's Street (K)
St Helen's Street (K)
St Helen's St/Grimwade Street (K)
St Helen's St/Argyle Street  (K)
Chevallier St o/s Nos 3234 (K)
Fore Hamlet (K)
Fore Street ()
Star Lane opp St Peters St (K)
Star Lane co locate as 31 (K)
StarLane colocate as 31 (K)
College Street (K)
Cobden Place (K)
Franciscan Way/Wolsey St (K)
Lower Brook Street K)
Civic Drive by Victoria PH (K)
Star Lane/Fore Street (K)
Norwich Road o/s No. 131 (K)
Norwich Road o/s No. 69 (K)
Norwich Road between 8 &10 (K)
Yarmouth Rd/Bramford Road  (K)
Bramford Road (K)
Chevallier Street (K)
Chevallier Street - co locate  (K)
Cheuallier Street - co locate ()

21 616490/244806
22 616477/244790
23 616641/244781
24 616659/244689
25 616750/244578
26 616968/244510

30 616963/244106
31 616336/244133
32 616336/244133

37 616480/244163
38 615898/244789
39 616730/244246
40 615457/245144.
41 615562/245008
42 615741/244899
43 615107/245197
44 615049/245234
45 615257/245349
46 615257/245349
47 615257/245349

Norwich Road (K)
St Matthews Street (K)
Barrack lane/St Matthews St (K)
St Matthews St/Portman Rd ~ (K)
St Matthews St ofs No. 60 (K)
St Matthews St ofs No. 67 (K)
St Matthews St/Bemers St (K)

Bemers St ofs No. 21 (K)
Bemers St ofs No. 32 (K)
Bemers Sto/s No. 4143 (K)
Bemers St ofs No. 58 (K)

St Matthews St rbt co-locate  (K)
St Matthews St rbt co-locate  (K)
St Matthews St rbt co-locate  (K)
St Matthews St o/s No. 27 (K)
St Matthews St ofs No. 19 (K)
Norwich Rd btwn No's. 13/15  (K)
Norwich Rd btwn No's. 13/15 ()
Woodbridge Rd ofs No 30A  (K)
Woodbridge Rd/Blanche St (K)
Woodbridge Rd ofs No. 62 (K)
Argyle Street ofs Nos. -4 (K)
Argyle Street o/s No. 11 (K)
St Helens Street ofs No. 93 (K)
StHelens Sto/s No. 125 (K)

Regent St/St Helens St ()
Grimwade St ofs No. 25 (K)
Grimwade St o/s No. 28 (K)
St Helens St/Grimwade St 44 (K)
St Helens St - Albury Ct (K)
Orchard St ofs No. 7 (K)
Orchard St - co-locate (K)
St Helens St - County Hall ()
St Helens St - co-locate (K)
St Helens St - co-locate (K)
Bond Street ofs No. 29 (K)

Carr Street/Majors Comer  (K)
0ld Foundry Road ofs No. 5 (K)

49 615803/244872
50 615758/244885
51 615765/244865
52 615822/244869

56 615928/244908
57 615936/244977
58 615975/245034
59 615921/244841

63 615952/244785
64 615686/244936
65 615686/244936
66 616804/244667

69 616974/244589
70 616962/244572
71 617027/244536
72 617119/244534

75 616928/244360
76 616948/244518
77 616899/244539
78 616867/244583

82 616819/244543
83 616788/244497
84 616697/244595
85 616677/244622

Jan
45.8
2.7

51.9
52.4

47.8

Feb Mar

49.1

43.8

313

37
43.3
40.6
46.2
41.6
39.3

Special Project Tubes - Bramford Road - Commenced November 2013

Bramford Road Location 1~ B
Bramford Road Location 2 B

B1 613268/245948
B2 613274/246019

318

55.6

42

Aug

35.8

Sept

352

oct

a7

29.9

Dec

41.2

22.1
24.7

Count

Min

22.1
24.7

Max

26.0
25.4

M3 worksheet wk/201
Bias
National Do not us¢
27.8
39.7 53.6
30.8 415
345 46.6
41.0 55.4
17.3 23.4
33.0 44.6
35.2 475
35.5 48.0
34.1 46.0
53.2
52.8
34.1 46.0
49.0 66.1
25.8 34.8
357 482
50.7 68.4
311 42.0
53.3
326 44.1
37.0 49.9
38.2 515
228 30.8
40.8 55.0
39.7 53.6
33.0 44.6
437 59.0
37.4 50.5
329 44.4
285 38.5
35.2 475
3.7 45.5
343 46.3
385 52.0
26.9 36.4
30.1 40.6
27.0 36.4
35.7 48.2
40.8 55.1
27.0 365
34.6 46.8
36.8 49.6
37.4 50.5
371 50.1
29.1 39.3
29.6 40.0
30.0 40.5
279 37.7
423 57.2
26.0 35.1
35.4 478
476 64.3
442 59.7
30.5 412
32.4 437
259 35.0
26.6 35.9
26.8 36.1
34.1 46.0
352 475
33.4 45.2
39.2 53.0
37.9 51.2
52.4 70.7
53.5 72.2
37.5 50.6
289 39.1
476 64.2
29.2 39.4
36.0 48.6
26.7 36.0
39.1 52.8
252 34.0
28.7 38.7
24.4 329
35.7 48.2
295 39.8
24.7 33.4
25.0 337
36.1 48.7
36.2 4838
36.3 49.1
31.0 418
28.8 38.9
30.8 41.6



2012

Diffusion Tube Data

Street Post Code Locn.
Civic Drive (K)
Chevallier St o/s No's 6108 (K)
Dock Street )
Bemners Street o/s No. 31 (K)
Fore Street (K)
Kings Avenue ®)

Bramford Road o/s No 205 (K)
Bramford Road of/s No 122 (K)
Bramford Road o/s No 122 (K)
Bramford Road o/s No 122 (K)

St Margaret's Street K)
St Marg St co locat (K)
Valley/Norwich Road (K)
Chevalier Street (K)
Comhill ofs No 17 ®)
Valley/Norwich Road K)
Chevallier Street (K)
Yarmouth Rd ofs flat 2No 5 (K)
St Marg St co locat (K)

St Margaret's Plain/Fonnereau (K)
St Margaret's Plain

St Margaret's Plain/Northgate : (K)
St Margarets Green

St Margaret's Street (K)
St Helen's Street (K)
St Helen's St/Grimwade Street (K)
St Helen's St/Argyle Street  (K)
Chevallier St o/s Nos 32/34  (K)

Fore Hamlet (K)
Fore Street (K)
Star Lane opp St Peters St (K)
Star Lane co locate as 31 (K)
Star Lane co locate as 31 (K)
College Street )
Cobden Place K)
Franciscan Way/Wolsey St (K)
Lower Brook Street (K)
Civic Drive by Victoria PH  (K)
Star Lane/Fore Street (K)

Norwich Road ofs No. 131 (K)
Norwich Road o/s No. 69 (K)
Norwich Road between 8 &10 (K)
‘Yarmouth Rd/Bramford Road  (K)
Bramford Road (K)
Chevallier Street (K)
Chevallier Street - co locate  (K)
Chevallier Street - co locate  (K)
Norwich Road/Anglesea Road (K)
St Matthews Street (K)
Barrack lane/St Matthews St (K)
St Matthews St/Portman Rd  (K)
St Matthews St o/s No. 60 (K)
St Matthews St o/s No. 67 (K)
St Matthews St/Bemers St (K)

Berners St o/s No. 21 (K)
Berners St o/s No. 32 (K)
Bemers St o/s No. 41-43 (K)
Bermers St ofs No. 58 (K)

St Matthews St rbt co-locate  (K)
St Matthews St rbt co-locate  (K)
St Matthews St rbt co-locate  (K)
St Matthews St o/s No. 27 (K)
St Matthews St o/s No. 19 (K)
Norwich Rd btwn No's. 13/15  (K)
Norwich Rd btwn No's. 13/15 (K)
Woodbridge Rd o/s No 30A  (K)
‘Woodbridge Rd/Blanche St (K)
‘Woodbridge Rd of/s No. 62 (K)
Argyle Street o/s Nos. 24 (K)
Argyle Street ofs No. 11 (K)
St Helens Street o/s No. 93 (K)
St Helens St o/s No. 125 (K)

Regent St/St Helens St K)
Grimwade St o/s No. 25 (K)
Grimwade St ofs No. 28 (K)
St Helens St/Grimwade St 44 (K)
St Helens St - Albury Ct (K)
Orchard St o/s No. 7 K)
Orchard St - co-locate (K)
St Helens St - County Hall  (K)
St Helens St - co-locate (K)
St Helens St - co-locate )
Bond Street ofs No. 29 K)

Carr Street/Majors Corner (K)
Old Foundry Road o/s No. 5 (K)

Grid
Ref xly

1 615999/244399

2 615142/245242

3 616379/243894

4 615923/244923

5 616860/244147

6 617299/244412

7 615004/245237

8 615133/245201

9 615133/245201
10 615133/245201
11 616578/244759
12 616578/244759
13 615361/245436
14 615283/245391
15 616277/244641
16 615361/245436
17 615283/245391
18 615092/245137
19 616578/244759
20 616455/244824
21 616490/244806
22 616477/244790
23 616641/244781
24 616659/244689
25 616750/244578
26 616968/244510
27 616961/244/53€
28 615192/245289
29 617102/244077
30 616963/244106
31 616336/244133
32 616336/244133
33 616336/244133
34 616466/244072
35 616743/244692
36 616153/244242
37 616480/244163
38 615898/244789
39 616730/244246
40 615457/245144
41 615562/245008
42 615741/244899
43 615107/245197
44 615049/245234
45 615257/245349
46 615257/245349
47 615257/245349
48 615397/245337
49 615803/244872
50 615758/244885
51 615765/244865
52 615822/244869
53 615817/244856
54 615891/244863
55 615912/244893
56 615928/244908
57 615936/244977
58 615975/245034
59 615921/244841
60 615921/244841
61 615921/244841
62 615926/244804
63 615952/244785
64 615686/244936
65 615686/244936
66 616804/244667
67 616886/244672
68 616901/244655
69 616974/244589
70 616962/244572
71 617027/244536
72 617119/244534
73 617120/244518
74 616948/244438
75 616928/244360
76 616948/244518
77 616899/244539
78 616867/244583
79 616867/244583
80 616819/244543
81 616819/244543
82 616819/244543
83 616788/244497
84 616697/244595
85 616677/244622

Jan

36.4
52.1
45.1
57.5
49.2
26.3

49.7
49.8
24.6

47.7

41.8
38.5
68.5
43.4

31.2
50.1
40.1
55.1

47.9
67.7

491
2.7
36.3
42.6
45.5
56.3
403
513
37.4
388
70.4
45.4
51.2
57.6
53.7
59.5
45.7
425
43.6
4.3
53.2
47.6
517
72.8
63.9

49
53.2
2.7

47
463
48.4
58.9
56.5
47.1

79.1
70.1
58.8
435
76.1
42.4
63.2
50.8
55.9

47
47.1
39.2

54.5
46.1
443
54.7
53.4
55.5

47
45.9
49.3

42.1

58
46.5
49.1
50.5

43.4
471.7
51.4
49.7

47.2
72.9
39.1
52.8

68
48.5

43.4
a7.2
29.3
36.3
518
60.3
48.1
63.1

44
8.4

a4
535
6.7
42.7

58
39.2
458
417
40.4
63.4
421
514
8.1

61
44.2
45.5
43.8
45.8
58.1
37.7
50.8
723
63.5
43.1
37.4
49.8
416

50.1

61.8
41.6
37.8
40.9
51.2
44.8
39.8
42.4
50.6
51.1
49.6
42.6
42.8
47.1

45.9
62.3
46.4
49.7
57.2
315
49.6

52.2
49

46.1
72.4

53.7
79.9
43.7

28.9
19.5
30.3
33.4
25.4

48.9
46.3
43.4
47.9
8.2
513
53.5
38.9
459
38.3
45.9
53.3
38.9
452
60.2
55.7

58

45
419
4.4
418
63.8
415
52.4
56.8
62.4
417
46.4
4.9
41.5
395
55.7
53.1
49.8
54.4

76.8
89.4
57.3
44.6
66.2
43.6
50.2
36.8
59.2
42.4
49.3
33.8
56.7
45.7
35.2
40.5
51.4

50.2
49.8
44.8
46.9

21.6
53.6
35.1
47.1
48.1
20.8
40.9
42.7

43.9
513
54.5

46
70.1
29.4

69.1
37.1
52.8
37.4
50.2
46.2
27.9
53.4
53.7
39.5

45.6
44.5
35.1
42.3

373
53.4
32.3
38.3
30.8
44.6
49.6
36.4
37.1
55.4
49.1
52.1

39.9
412
37.2
53.6
334
37.8
65.8
59.9
34.4
413
38.2
36.4

33
384
45.2
36.2
354
48.7

72
80.2
517
35.6

a7
35.4
476
34.2
517
32.2
40.1
29.9
49.3
38.7
29.9
32.1
45.4
46.9

40
36.5
40.3

24.5
42.2
32.8

36.9
54.2
15.9
36.6
40.9
38.3
388
43.1
41.4
36.1
66.8
24.5
36.5
53.1

33
41.8
311
43.6
42.1

27
45.3
43.6

46.5
34.4
35.5
29.3
41.6

41
37.7
39.2
25.8
30.2
26.4
41.3
39.5
28.8

41
47.4
45.5
452
32.3
332
319
339

56
239
36.6
55.9
52.2
38.2
30.8
26.1
25.9
34.3
37.6
34.5
38.8
35.2
56.2
60.7
41.1
27.2
50.9

28
34.2
53.2
43.4
259
29.7
24.8
42.3
30.4
20.2
24.9
36.6
36.3
38.3
338
30.5

33

25.5
47.9
245
33.9
39.7
13.7
35.4

37.8
32.1

43

49
39.4
24.1
40.3
56.1
27.7
53.3
32.6
427

26.6

411

21.9

45.7

29.2

43

27.1

275

36.1

48
37.8
34.1
315

29.3

46
26.5
33.5
49.5

38.2
30.7
27.4
27.6

35.2
34.4
36.4
50.6

72.4
63.3

311
54.8
24.9
37.8
26.2
33.9
26.4
25.4
29.2
40.8
211
20.4
24.7
45.3
44.1
46.9
34.3

335

Aug

55.9

39.2
44.1
47.3
42.6

36.1
34.8

44.3
50.3
29.1
54.4
38.4
48.8

329
32.7
324

46.3
315
36.3
54.8
62.7
38.7
317

29.2
28.4

37.3

Sept

34.7

51
38.3
51.1
49.5
20.6
43.6

40.5
37.9
55.9

57.3
64.8
36.5
47.8
57.9
40.9
56.5
41.9
55.9
43.2
31.9
48.1
56.8
38.1

44.7
383
37.8
40.2
40.7
39.9
49.9
33.9
37.6
29.6
426
49.5
283
50.3
39.7
488
481
345
34.2
345

33
46.2
343

40
58.4
46.1

38
425
44.4
384
328

46
48.1
46.3
47.9
513
78.2
465
67.2
388
59.6
36.1
483
35.2
49.3
30.2
339
311
50.1
36.6
314
331
53.3
54.4
54.9
36.6
34.6
40.4

Oct

38.4
516
30.3
54.3
54.8
21.7
6.8
45.4

a7
42.9
56.9
54.1
519
67.8

31
53.5
65.8
44.4
57.7
30.2
521
49.9
33.4
63.2

46.4
59.1
49.7
45.9
44.2
45.1
42.4
42.9
54.1
389
39.3

30
49.2
55.6

38
49.1
48.4
52.6

51

42
37.7
43.1
35.9
57.7
41.8
46.2
65.7
64.1
43.7
47.2
48.1
39.6
39.1
50.2
55.8
46.1
54.7

70.2
80.8
52.2
40.8

63
39.9
54.2

40
56.5
36.3
41.8
33.2
49.6
39.8
35.6
34.6

49.8
51.8
44.1
39.3
44.4

38.6
51.7
453
56.5
511

25
4.4
43.8

47
457
62.1
62.7
52.4

41.8
51.6
61.3
318
62.2
41.4
54.8
51.1

37.3

38.6

433

Dec

38.7
48.2
44.5
43.5
53.8
49.4

58

49.7

71.1
63.7
46.9
61.9
38.7
48.1
87.7
34.7
69.7
43.9
67.5
53.6

64.8
68.5
47.4
65.4
53.2

455
50.9
55.5
40.1

70
46.5
50.9
29.7
516
65.1
5.2
525

56
56.7
59.2
44.1

49

40
36.2
8.8
36.1
488
614
30.1
57.6
59.2
415
60.5
35.2

34.3
57.3

22,6

49.3

51.3
56.4
64.3

Count

Min

21.6
51
245
33.9
36.9
13.7
15.9
34.5
316
28.3
38.8
43.1
39.4
36.1
24.1
245
36.5
27.7
33
23.6
311
28.9
19.5

37.7

25.6
21.9
26.5
23.9
36.6
30.1
34.4
29.3
27.4
20.5
21.3
31.8
32.3
33.1
35.4

53.4
46.5

41
23.7

22.6

Max

45.9
62.3
46.5
57.5
57.2
54.2

@
&

49.7
52.2
49.7
711
65.5
57.3
72.9
66.8
53.7
87.7
53.1
69.7
43.9
67.5
53.6
42.1
64.8
68.5

67.7
58.6

@
]

45.5
53.5
55.5
513

~
=]

46.5
51.3
43.1
51.9
70.4
45.4
56.6
60.2
56.7

@
2

457

»
&

44.4
45.8
63.8

@
&

53.2
72.8
78.3
57.6
59.2
49.8
60.5
46.3
56.5
58.9
57.3
60.6
56.6
919
89.4
67.2
50.6
76.1
43.6
63.2
53.2
62.8

4
49.3
45.1

bS]

a
&

54.5
46.1
49.3

@
@

65.5
62.9
51.3
56.4
64.3

Mean

34.025
48.38333
38.33333

48.5
48.68333

56.73333
47.99167
60.2
37.13333
44.6
62.49167
39.99167
55.67778
37.90833
47.31818
46.33636
3141
49.475
54.44167

41.04167
38.60833
423
45.08333
41.85833
53.24167
37.35
39.275
32.33333
43.225
53.91667
36.61667
46.6
46.75
50.46364
50.23333
39.65833
38.21667
38.45833
35.60833
48.48333
38.98182
42.38333
59.16667
58.2
43.825
41.83333
40.91667
37.825
35
45.34167
45.30833
45.15
48.7
49.66667
74.475
71.85
51.74167
36.94167
59.95833
34.08333
48.475
38.025
51.025
34.475
37.20833
33.95833
48.23333
38.1
32.73333
35.43333
48.40833
50.98333
49.94167
40.69167
38.71818
42.58333

Bias

National 0.
26.9
38.2
30.3
38.3
385
218



2011

Diffusion Tube Data
Street  Post Code Locn,

Cic Drie ®
Chevaller St o/s No's 6108 (K)
Dock Street

Fore Street )
Kings Avenue ®
Nacton Road ®)
Nacton RA/AL4 junct ®)
Nacton RA/AL4 junct ®)
Woodbridge Rd East ®)
St Margarets Street ©
St Marg St co locar
Valley/Norwich Road )
Chevalier Street )
Comhil ols No 17

ValleyiNorwich Road ®
Chevalier Street ®
Nowwich/Blenheim Road (k)
St Marg St co locat ©
St Margaret’s Plan/Fonnereau (K)
St Margarets Plain ®
St Margarets Plain/Northgate ! (K)
St Margarets Green ®)
St Margarets Street ®)
St Helen's Street ®)
St Helen's SuGrimwade Street (K)

St Helen's StArgyle Street  (K)

St Helen's SUDowe Street  (K)
Fore Hamlet ()
Fore Street ()

Star Lane opp St Peters St (K)
Star Lane co locate as 31 (K)

®)
Franciscan Way/Wolsey St (K)
Lower Brook Street ®
Chic D by Victoria PH  (K)
Star LanelFore Streel ®

Ciff Lane Primary School  (8)
Ciff Lane Primary School (8
Ciff Lane Primary School (8]
YYarmouth Rd/Bramford Road  (K)
Bramford Road )
Chevallier Street )
Chevallier Street - co locate  (K)
Chevallier Street - co locate  (K)
Norwich Road/Anglesea Road (K)

St Matthews St rbt co-ocate  (K)
St Matthews St rbt co-ocate  (K)
St Matthews St rbt co-ocate  (K)
St Matthews St ofs No. 27 (K)
St Matthews St ofs No. 17 (K).
St Georges St/St Matthews St (K)
St Georges St - co-locate (K)
Woodbidge Rd ofs No 308 (K)
Woodbidge ReBlanche St (K)
Woodbidge Rd ofs No. 62 (K)
Argyle Street ofs Nos. 24 (K)

Regent SUSt Helens St ()
Grimwade St ofs No. 25 (K)
Grimwade St ofs No. 28 (K)
St Helens St/Grimwade St 44 (K)
StHelens St- Albury Ct ()
Orchard St ofs No. 7 ()

Orchard St - co-locate )
St Helens St - County Hal  (K)
St Helens St-codocate  (K)
Stielens St -colocate (k)
Bond Street ofs No. 29 (K)
Car Street/Majors Comer (k)
Old Foundry Road o/s No. 5 (K)
Bramford Road ofs No 170 (K)
Bramford Road ofs No 205 (K)
Yarmouth Rd ofs flat 2No 5 (K)
Bramford Road ofs No 122 (K)

Ref xly

1615099/244399

7 618974242201
8 6200781241263
9 6200781241263

10 619294245109

11 6165781244759

12 6165781244759

13 615361/245436

14 615283/245391

15 616277/244641

16 615361/245436

17 615283245391

18 6152691245460

19 616578244759

20 6164551244824

21 6164901244806

22 6164771244790

23 6166411244781

24 6166591244689

25 6167501244578

26 616968/244510

27 616961/244/53¢

28 617023/244508

29 6171021244077

30 6169631244106

31 616336/244133

32 6163361244133

33 6163361244133

34 6164661244072

35 6167431244692

36 6161531244242

37 6164801244163

38 6158081244789

39 616730244246

40 617531/243134

41 6175311243134

42 617531243134

43 6151071245197

44 6150491245234

45 6152571245349

46 6152571245349

47 6152571245349

48 6153971245337

58 615075/245034
59 6150211244841
60 615021/244841
61 615021/244841
62 6159261244804
63 615955/244783
64 6160061244798
65 6160061244798
66 6168041244667
67 6168861244672
68 6169011244655
69 6169741244589
70 6169621244572
71 6170271244536
72 6171191244534
73 6171201244518
74 6169481244438
75 6169281244360
76 6169481244518
77 6168991244539
78 616867/244563
79 616867/244583
80 616819/244543
81 616819/244543
82 616819/244543
83 6167881244497
84 616607/244595
85 6166771244622
86 6150041245257
87 6150041245237
88 6150021245137
89 6151331245201

Bramiord Rd - Colocate () 90 6151331245201

Bramford Rd - Colocate () 91 6151331245201

Chealler St o/s Nos 32134 (K) 92 6151921245289
®)

Jan

279

217

268

Aug

288
465
2
206
437

Sept

302

534

35
439
43

22.3 Tube Removed flom September onwards
222 Tube Remored from September onwards

25 Tube Removed from September onwiards
23.6 Tube Remored from September onwards

493
493
6.1
563
276
402
535

496

56
305
538

562
618
382
496

Nov  Dec
ar3 36
669 462
434 32
571 525
551 444

04 198
564 545
B 3.1
a4 322
557 396

6. 613
23.9 Tube Removed flom September onwards
405

34 433 485 499 539
403 419 457 528 444
a9 429 505 449
256 272 344 4 239
47 497 503 594 499
476 566 60 631 557
%1 404 423 513 323
461 547 597 18
26.8 Tube Remored from September onwards
291 324 395 509 352
278 32 a5 489 329
385 404 496 522 384
381 411 505 584 375
73 409 436 558 412
44 486 598 602 515
285 B’ as a6 362
3 w6 421 58 35
28 201 375 463 276
353 3ar8 414 s85 327
471 507 604 684 584
145 107 268 366 253
154 201 28 329 249
182 212 23 34 256
456 498 55 494 496
404 415 541 621 467
307 36 418 479 325
326 35 428 491 36
325 35 397 493 343
281 302 386 449 37
95 426 584 67 388
0 @5 406 411 405
39 34 503 702 304
535 527 612 718 523
486 626 667 732 625
316 342 309 545 387
3 35 424 486 345
261 31 449 526
267 326 38 459 311
248 313 401 573 284
37 437 526 555 513
407 452 51 535 466
344 4 507 512 45
457 542 587 617 498
572 606 524
217 292 33 445
248 8 s 48
461 548 7 511 524
317 39 483 534 364
551 667 701 547
269 285 308 469 34
374 449 483 548 458
259 278 206 386 312
B8 423 52 5.4 546
289 255 3 431 36
205 328 a2 356
241 305 35 a4 267
42 4715 555 448 491
81 323 35 477 364
254 312 35 415 408
29 264 327 438 304
409 52 545 557 525
859 488 551 573 465
439 512 582 511 499
4 3.1 455 538 357
255 33 302 481 S
87 347 493 8 443
24 Tube Remored from September onuiards
39 446 499 32 395
349 19 a7 416 334
349 323 461 544 358
289 354 462 552 434
341 368 382 4 404
8.8 419

422 53 5
28.7 Tube Remored from September onwards

44

Count

PRI ol Sl Sl i <
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Min

Bias
National

6.4
27
205
40.3
172
224
239
254
252
453
436
0.6
49.4
298
307
542
278
2.4
8.7
83
408
249
434
46.4
364
466
268
336
304
a5
363
a7
429
285
a2
284
365
422
19.4
196
187
425
403
325
323

Local

(0.96 based on AEA Ltd data)
(0.96 based on AEA Ltd data)

0.89 (based on Ciff Lane)

Kings Avenue

Clif Lane triplicate tubes

Bemers St (top end away from junction with St. Matthews St)

Local
0.82(based on Chev. St)
Al except those listed under Ciff Lane and St Margarets St



2010

2010 Nitrogen Dioxide Levels in ugim3

Local Authority: Ipswich Borough Council

Focatios K-
\mevmedla!e
ackgror

Difssion Tube Data Gid
Sueel  Post Code Loen.  Refxiy Jan  Feb  Mar  Apr  May ol Aug
Civic Drive (K)Y 1615999/244399. 38.7, a7 337 313 208 30.1 304
Chewllier Stols Nos 6108 (<) 261542205242 483 667 623 626 541 564 548
Dock Street (K)Y 3 379/243894 36.3 473 448 4.7 344 36.4 352
Bemers Sweetols No. 31 (K) 4615923244923 512 539 464 46l 411 436 447
Fore Street (K)Y 5 616860/244147 517, 634 63.1 56.2 543 611 495,
Kings Avenue ®  oeuopaat2 89 326 265 189 156 13 146
Nacton Re (K)y 7 618974/242291 39.7 426 359 32 274 259 238
Nacton Rd/A14 junct (K)y 8 620078/241263 398 418 379 34.6 285 252 241
iacton Rd/A14 junct (K) 78 63 334 418 39.4 365 291 26.4
‘Woodbridge Rd East (K) 10 619294/245109 312 398 327 23 282 26.1 268
St Margaret's Street (K) 1161 /244759 512 548 58.3 437 448 55.8
St Marg St co locat (K) 12 616578/244759 59 56, 595 52.1 44,9 49.7 62
Valley/Norwich Road (K) 13 615361/245436 46.6 52,9 512, 44.9 338 313 508
Chevalier Str (K) 14 615283/245301 60.5 79.4 742 72 66.9 72 62.4
Comhil o No 17 ) 1s6ie2rizees 46 46 a2 w29 28 248 242
Valley/Norwich Road (K) 16 615361/245436 49.9 504 45.9 39.8 337 455
Cheller St 17 61s20y245301 708 826 7 738 sta 712
Norwich/Blenheim Road (K} 18 615269/245460 48 51.2 406 38.4 336 343 283
St Marg St co locat 10 61657470 523 sl 548 459 483 sl
St Margaret's P\au\/Fanneleau (K} 20 616455/244824. a8 43 45 358 36.1 354 25
St Margarets 6164901 E) s1 538 411 464 449 326
St Margaret's P\awm?\"ﬂa!e (K) 22 616477/244790 48.8 62.7 53.2 545 46.7 50 51
St Margarets Green s 87 a7 304 244 28 281
St Margaret's Street (K) 24 616659/244689 51.1 63 59.6. 51.3 483 49.7 57.2
St Helenis Street 25 616750244578 566 635 6 sS4 499 451 w88
St Helen's SUGrimwade Street (K) 26 616968/244510 49.4 66 52.5, 58.8 452 45.1 389
St Helens SuATg! () zrewevze4sk 65 68 637 552 492 4 sy
St Helen's St/Dov (K)y 414, 46.2 382 34.5 274 219 299
ore Hamlet 20 617102204077 428 S are 41 a2 a5 304
Fore Street (K)y 616963/244106 42.9 54.9 459 3.7 36 311
StarlaneoppStPeters S () 3161636244133 507 5.7 487  Sl2 475 496 401
Star Lane co locate as 31 (K)y 133 495 60.7 47.9 485, 454, 516 352
rlmecolocateas3L () 3616624413 475 514 44 506 458 S21 13
Cul\eqe Suee! (K) 3461 7 403 619 57.6, 52.7 489 457
IBelo7vade 91 4ls %7 %7 24 288 217
Franmscan Warylwo\&e'y St (K) 36 61615 1242 52.3 524 437 422 377 336
ower Broo () 37elod0paaies 1 458 363 336 308 09 247
Civic Drive by \/\cmna PH (K)Y 514, 55 49.1 48.6, 447 413
Star LanelFore Street () 39 616730240206 502 6 556 507 a2 86 465
Star Lane/Angel Lane. K) 40 48.2 54.2. 49.7 40.7 366 36.9 289
Star Lane colocateas 40 (K) 41 616787/244244 48.6 55.2 46.9 44.4 379 328
Star Lane colocateas 40 (K) 42 616787/244244 45.9 53 434 42 372 313 335
Vamosh RSk ol (00 _Gisiovmter 67 w2l e ms sl me s
Bramiord Road a 4524 433 659 559 515 472 439 44s
Chealier Sir memssus  se ez %z 48 %3 ws
Chenallier Street - co locate AK} 615257/245349 433 618 49.2 482 381 331 324
Chevallier Street - co locate  (K). 47 615257/245349 50.7. 57.8 46.9 46.9 313 281 334
R 421 a66 37 39 w2 34 284
St Matthews Street (K) 49 615803/244872 62.2 75 63.3 66.6. 57.6. 59.7. 457
Boyton Road ofs No. 60 (K) 50 618689/242083 341 349 259 253 193

New Location for Tube 50 from Junt

Barrack lane/St Matthews St

New Location for Tubes 40,

Clif Lane Primary School
Cliff Lane Primary School

e
) 50 Gis7sa2adsas %6 a7
41, 42 from December

®  406Ts3u2313

® a1 eu7sau2a1

® ey

St Matthews StPorman Rd (k) 1 6157657244665 sl e
St Matthews St o/s No. (K) 52 615822/244869 61.7 593
St Matthews Stols No. 67 (K) 53 6156171244856 s9
St Matthews StBemers St (K) 54 615891/244863 389 368
Bemers St ofs No. ) 202853 B1 299
Bemers St ofs No. 32 (K) 56 615928/244908 35.7 186
Bemers Stols No. 4143 (K) 57 615936/244977 34 35
Bemers St ofs No. 58 (K) 58 615975/245034 271 246
St Matthews St bt colocate (k) 59 615021/244841 %5 a5
St Matthews St rbt co-locate  (K) 60 615921/244841 38.7 416
St Matthews St b colocate (K) 61 615921/24 34 34
St Matthews St ofs No. 27 (K) 62 615926/244804 45.7 47.3
St Mathews St o «® 15955124475 w2 52
St Georges SUSt Matthews St (K) 64 616006/244798 319 30
St Georges St - co-locate (K) 65 616006/244798 29
‘Woodbridge Rd o/s No SDA AK} 66 616804/244667 434 53.1
369

‘Woodbridge Rd os No. SZ AK} 58 616901/244655 60.5 586
rgyle Street ols Nos. 2-4 () 59 616074/244589 30.7, 286
Argyle Street ofs No. 11 (K)y 70 616962/244572 311 391
St Helens Street ofs No. 93 (K) 71 617027/244536 254 29.7
St Helens St afs No. 125 (K) 72 617119/244534 421 44
Regent St/St Helens St (K) 73 617120/244518 26.1 28
Grimuade Stols No.25 () 74 6160481244438 04 309
Grimwade St io. 28 (K) 75 616928/244360 248 281
St Helens SUGrimwade St 44 (K) 76 616948/244518 454 45.8
St Helens St - AInu’Y ct (K) 77 616899/244539 36.4 346
‘Orchard St ofs Ne (K) 78 616867/244583 236 297
‘Orchard St - co- ocale (K) 79 616867/244583 222 249
St Helens St - County Hall () 80 616619/244543 w09 s
St Helens St - co-locate (K)y 1 616819/244543 a7 486,
St Helens St - co-locate (K) 82 616819/244543 419 49.9
Bond Street o/s No. 29 (K) 83 616788/244497 35.7 35.1
Can StreetMajors Comer (K) 34 6166971244595 B1 a2
Id Foundry Road o/s No. 5 (K) 85 616677/244622 357 3.7

oo S /s Nos 335
Waterioo ReChevallier St 43

®
() 92 6151921245289
() 93 6152001245319

Sept

354
50.1
aLs

6.1

oct

Dec

45

Count

Min

Mean

Bias Adjusiment

National Average
al average 0.87; 10,85 (based on 18 studies)
209 203

Local Bias:
Tube No.  Monitor bias adjusted to
2 Chew st



