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Executive Summary

Part IV of the Environment Act 1995 places a statutory duty on local authorities to
review and assess the air quality within their area and take account of Government
Guidance when undertaking such work. This Progress Report is a requirement of the
Fifth Round of Review and Assessment and is a requirement for all local authorities.
The Report has been undertaken in accordance with the Technical Guidance
LAQM.TG (09) and associated tools (as updated in 2010).

This Progress Report considers all new monitoring data and assesses the data
against the Air Quality Strategy objectives. It also considers any changes that may

have an impact on air quality.

Norwich City Council have carried out all past rounds of review and assessment and

have consolidated all previous AQMAs into one larger central AQMA.

Proposed actions from this report are as follows:

e Continue with automatic and passive NO, monitoring within the city area

e Develop a revised Action Plan to work towards compliance with the air quality
objectives within the Norwich Central AQMA. This plan should draw upon the
results of the monitoring program, DA’s and FA’s carried out previously.

e Proceed to 2014 Annual Progress Report.
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1 Introduction

1.1 Description of Local Authority Area

Norwich covers approximately 39 square kilometres in the heart of Norfolk with a
population of circa 132,000 people. The population of the Norwich “Travel to Work Area’
ie the area of Norwich in which most people both live and work is circa 376,500.
Norwich is the fourth most densely populated local authority district in the eastern

region with approximately 34 people per hectare.

The workforce of the Norwich Travel to Work Area is approximately 194,000 people.
The Norwich City Council area supports around 95,500 jobs. The built-up urban area
supports approximately 132,500 jobs. Almost one-third of Norfolk's workforce is based
within the City Council area, and 40% are employed in the urban area. Approximately

73% of the City Council's working age resident population is economically active.

Employment in Norwich is predominantly service sector based reflecting the national
picture. The Business & Financial Sector accounts for 31% of employment in Norwich.
Around 26% of people employed in Norwich work in public services (Government,
Health and Education). A further 12% of the workforce is employed in the retail sector
and 7% work in tourism. The manufacturing sector accounts for almost 8% of

employment in Norwich.
The City permits 44 ‘Part B’ authorised processes, including petrol stations, road stone

coating plant, vehicle resprayers and a crematorium. The major pollutant source in the

city is road traffic.
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1.2 Purpose of Progress Report

This report fulfils the requirements of the Local Air Quality Management 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 areas, and to determine whether or not
the air quality objectives are likely to be achieved. Where exceedences 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.

Progress Reports are required in the intervening years between the three-yearly
Updating and Screening Assessment reports. Their purpose is to maintain continuity in

the Local Air Quality Management process.

They are not intended to be as detailed as Updating and Screening Assessment
Reports, or to require as much effort. However, if the Progress Report identifies the risk
of exceedence of an Air Quality Objective, the Local Authority (LA) should undertake a
Detailed Assessment immediately, and not wait until the next round of Review and

Assessment.

1.3 Air Quality Objectives

The air quality objectives applicable to LAQM in England are set out in the Air Quality
(England) Regulations 2000 (Sl 928), The Air Quality (England) (Amendment)
Regulations 2002 (S| 3043), and are shown in Table 1.1. This table shows the
objectives in units of microgrammes per cubic metre pg/m? (milligrammes per cubic
metre, mg/m® for carbon monoxide) with the number of exceedences in each year that

are permitted (where applicable).
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Table 1.1 Air Quality Objectives included in Regulations for the purpose of
LAQM in England

Pollutant Air Quality Objective Date to be
Concentration Measured as achieved by
16.25 ug/m® Running annual 31.12.2003
Benzene mean
5.00 pg/m?® Annual mean 31.12.2010
i . 3 Running annual
1,3-Butadiene 2.25 pg/m mean 31.12.2003
. 3 Running 8-hour
Carbon monoxide 10 mg/m 31.12.2003
mean
Lead 0.50 pg/m?® Annual mean 31.12.2004
0.25 pg/m?® Annual mean 31.12.2008
200 pg/m® not to be
_ o exceeded more 1-hour mean 31.12.2005
Nitrogen dioxide than 18 times a
year
40 pg/m® Annual mean 31.12.2005
50 pg/m?®, not to be
Particulate Matter | €xceeded more 24-hour mean 31.12.2004
(PM4o) than 35 times a
(gravimetric) year
40 pg/m?® Annual mean 31.12.2004
350 pg/m?, not to
be exceeded more | 4 - mean 31.12.2004
than 24 times a
year
125 pg/m?®, not to
Sulphur dioxide be exceeded more 24-hour mean 31.12.2004
than 3 times a year
266 pg/m?®, not to
be exceeded more | 15 minyte mean 31.12.2005
than 35 times a
year
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1.4 Summary of Previous Review and Assessments

Norwich City Council (NCC) has completed the following review and assessments of air

quality to date:

Review and Assessment of Air Quality (1998);
Further Assessment (1999);

Further Assessment update (2002);

Detailed Assessment (2003);

Updating and Screening Assessment (2004);
Progress Report (2005);

Updating and Screening Assessment (2006);
Progress Report (2007);

Detailed Assessment (2008);

Updating and Screening Assessment (2009);
Progress Report (2010);

Further Assessment for Riverside Road AQMA (2010);
Progress Report (2011);

Updating and Screening Assessment (2012);
Detailed Assessment (2012)

First Round of Air Quality Review and Assessment

The first stage of the review and assessment process concluded that within the City the
Government’s objectives were likely to be met for carbon monoxide, benzene, 1,3-
butadiene and lead. However, there were doubts as to whether the Government’s
objectives would be met with respect to nitrogen dioxide (NO-), sulphur dioxide (SO;)
and particulate matter less than 10um (PM10). The report recommended that the

Norwich City Council progress to a Further Assessment for NO,, SO, and PM10.
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The findings are presented in greater detail in the following report:

Review and Assessment of the Air Quality, Norwich City Council (1998)

The findings of the Further Assessment are presented in greater detail in the following

report:

Review and Assessment of Air Quality — Further Assessment, Norwich City Council
(2001)

The Further Assessment included estimation, modelling/measurement of pollutants and

indicated which national objectives would not be achieved.

The assessment for SO, and PM10 concluded that the Air Quality objectives for 2005
would be achieved.

Nitrogen dioxide was taken straight to a Stage 3 review and assessment as Stage 1

indicated Norwich was unlikely to achieve the Air Quality objectives in 2005.

The Further Assessment for NO; concluded that the Air Quality Objective was unlikely
to be achieved in certain areas of the city by 2005. As a result the council declared

three AQMAs for exceedences of the NO, annual objective.

An update to the Further Assessment was produced in 2002. The findings of the report

are presented in greater detail in the following report:

Air Quality Review and Assessment Further Assessment Update, Norwich City Council
(2002)

The Further Assessment concluded that there could be an exceedence of the NO,
objectives as a result of traffic sources. Declaration of three AQMAs was

recommended. Norwich City Council considered the likelihood of receptor exposure to
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exceedences based on the modelling and decided the appropriate locations of AQMAs

in the city. Three AQMAs were proposed, Castle, Grapes Hill and St Augustines.

There were no predicted exceedences of the PM10 objective either by traffic or
industrial sources. As such, there was no need for further review and assessment of
PM10.

There were no sources that would result in predicted exceedences of the SO, objective

by industrial sources.

There were no sources that would result in predicted exceedences of the lead objective

by industrial sources.

Norwich City Council then proceeded to a Detailed Assessment for NO,. The findings

of the 2003 Detailed Assessment are presented in greater detail in the following report:

Detailed Assessment (stage 4), Norwich City Council (2003)

The monitoring and modelling carried out at this stage of review and assessment
showed that NO, concentrations were expected to exceed the annual mean objective

at certain locations in each of the three declared AQMAs.

The source apportionment work identified emissions of oxides of nitrogen (NOx) from
traffic on roads close to the AQMAs as the main source from which emissions could be
reduced. Emissions of NOx from local traffic accounted for approximately 68-79 % of
the total modelled oxides of nitrogen concentration at the most affected properties
within the AQMAs.

This assessment also considered a number of options in order to assess their potential
to reduce the nitrogen dioxide concentration at the most sensitive receptors in the
Norwich AQMAs.
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Further Stages of Review and Assessment
A summary of conclusions from the second and third rounds of review and assessment

reports is provided below.

2004, 2005 and 2007 Progress Reports
Each report concluded that no further action was required in respect of the pollutants:

CO;

Benzene;
1,3-Butadiene;
Lead;

SOy;

NO,; and
PM10.

2004 and 2006 Updating and Screening Assessments
These updating and screening assessment for Norwich City Council concluded that a
Detailed Assessment was not required for NO,, PM10, benzene, CO, Lead, 1,3 —

butadiene or SO..

2008 Detailed Assessment
As part of this Detailed Assessment air dispersion modelling was carried out for NCC

covering the following locations:

Grapes Hill;

King Street;
Riverside Road;
Magdalen Street; and
Boundary Road.

The assessment concluded that on the basis of the modelled and measured results in

the Grapes Hill AQMA, and also due to the fact that the NO, concentrations were
LAQM Progress Report 2013
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predicted to fall in 2010, the Council could consider revoking this AQMA. However, as
pollution concentrations are variable due to meteorological conditions from year to year,

it was recommended that this AQMA be retained at the moment.

On the basis of the modelled and measured NO; results in King Street it was
recommended that NCC should continue to monitor this site and review each year.
Should the 2009 data exceed the objective it was recommend that this area should be
declared an AQMA.

Modelling and measured results for Riverside Road suggested that the council consider
implementing an improved synchronised fixed time traffic signalling system to reduce
queuing effect in Riverside Road. It was recommended that NCC declare an AQMA in

this area. This new area was declared in December 2009.

The concentration measured at the location of the diffusion tube in Magdalen Street
marginally exceeded the objective in 2007 and was under the objective in 2008. As
such, it was recommended that NCC continue to monitor the area. It was not

recommended to declare this area as an AQMA.

Finally, it was recommended that the Council continue to monitor the area around

Boundary Road. An AQMA was not recommended for this location.

2009 Updating and Screening Assessment

This updating and screening assessment concluded that a Detailed Assessment was
not required for NO2, PM10, benzene, CO, Lead, 1,3 — butadiene or SO..

2010 Annual Progress Report
This report noted that NCC carried out diffusion tube monitoring for NO, at 34 locations

throughout the city during 2009. The results indicated that concentrations of NO,

exceeded the annual mean objective at several locations. These locations were:
LAQM Progress Report 2013
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King Street;

St Stephens (Mid);
St Augustines Street;
Cattlemarket Street;
Castle Meadow;
Castle Meadow 2;
Bull Close Road; and

Riverside Road.

Of the areas where the exceedences were found, St Augustines, Cattlemarket Street,
both Castle Meadow sites and Riverside Road are within existing AQMAs. The site at
St Stephens Street is not situated in a location representative of relevant exposure to
the general public for the annual mean. The King Street site exceeded the objective
level by 4.2ug/m3. The Bull Close Road location exceeded the objective level by

0.5ug/m?.

The Detailed Assessment carried out in King Street in 2008 stated that if the 2009 data
confirmed an exceedence of the annual mean objective for NO,, then this area should
be declared as an AQMA. The Bull Close Road site had not been the subject of any
previous detailed assessment. Therefore, in line with the recommendations of the 2008
DA, the report stated that NCC would declare an area of King Street as an AQMA and
revoke the existing AQMA at Grapes Hill.

The Bull Close Road location exceeded the objective level by 0.5ug/m®. Since this was
the first, very marginal, exceedence of the annual objective level for NO, based on a
single tube at this location, it was proposed to carry out a Detailed Assessment by
increasing the monitoring in the area; to include the commencement of triplicate tubes
at the existing site, and deployment of additional tubes at new nearby relevant

locations. Should the monitoring results for the full 2010 calendar year show a

LAQM Progress Report 2013
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continuing exceedence, then it was proposed to declare an AQMA in the area during
2011.

The report also concluded that, based upon the findings of previous assessments, the
concentrations of 1,3-butadiene, benzene, carbon monoxide, lead, PM10 and SO, were

unlikely to be in excess of the air quality objectives at any location.

Subsequent to the production of the 2010 APR, discussion took place between the city
council, county council and DEFRA. It was agreed in principle that rather than declare
King Street as an additional AQMA, it would be preferable to replace the existing four
AQMAs with one larger area to encompass all of them plus King Street and Bull Close
Road.

2010 Further Assessment for Riverside Road

This report assessed concentrations of NO, in and around the Riverside Road AQMA
for 2009 using a combination of available monitoring data and a dispersion modelling
exercise. The study took account of traffic conditions in the area and the latest

meteorological data available.

The study confirmed the findings of the previous detailed assessment, namely that
there are exceedences of the annual mean NO, objective to the south of Riverside
Road.

It was estimated that ambient NOx reductions of approximately 48% are required in the

AQMA to achieve compliance with the annual mean NO, objective.

Source apportionment indicated that the primary source of emissions is derived from
local moving traffic, although queuing vehicles are also particularly important near the
junction. Light vehicles are thought to be the main source type although important

contributions were also noted from buses and other heavy vehicles.
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The report concluded that the monitoring and dispersion modelling showed that the
AQMA boundary was appropriate and that Norwich City Council should proceed with air

quality action planning for the area.

2011 Annual Progress Report

The 2011 annual progress report confirmed the council’s intention to declare an area of
central Norwich as an AQMA to replace the existing areas and cover the potential
areas at King Street and Bull Close Road. This new area came into force on 1st

November 2012, and is shown in Figure 1.1.

2012 Updating and Screening Assessment

The updating and screening assessment in 2012 identified an exceedence of the short
term (hourly) mean objective for NO, on Castle Meadow. The report recommended that
the council should proceed to a detailed assessment to understand the potential for a
continuation of the exceedence in this area.

2012 Detailed Assessment for Castle Meadow

The detailed assessment concluded that there may have been a short-term set of
circumstances that caused the exceedence of the hourly objective for NO,. It

recommended that monitoring was to continue and reported in the 2013 annual

progress report.

LAQM Progress Report 2013
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Figure 1.1 Map showing Norwich Central AQMA Boundary
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2 New Monitoring Data
2.1 Summary of Monitoring Undertaken

211 Automatic Monitoring Sites

Automatic monitoring was carried out at two locations in Norwich during 2012. The
locations are shown in Figures 1.2 and 1.3. The Norwich Lakenfields site is an urban
background location and is part of Defra’s Automatic Urban and Rural Network
(AURN). The Norwich Castle Meadow site is a mobile unit that currently monitors

roadside concentrations within the City centre.

Data for 2012 is available for both the Castle Meadow site (99% NO; and 98% PM10
data capture) and the Lakenfields site (98% NO, and 87% PM10 data capture).

The Norwich Lakenfields site incorporates an FDMS device on the PM10 and PM2.5
TEOM’s to correct for loss of volatile components of particulate matter that occur due to
the high sampling temperatures employed by these instruments. The Castle Meadow
site does not incorporate an FDMS. Therefore, PM10 data from this site has been

corrected using the VCM.
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Figure 1.2 Castle Meadow Automatic Monitoring Station

Figure 1.3 Lakenfields Automatic Monitoring Station
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Table 2.1

Details of Automatic Monitoring Sites

Relevant Distance
Exposure? | to kerb of
Site Name Site Type OS Grid Pollutants Monitoring In (Y/N with nearest Worst case
&ID yp Ref Monitored Technique AQMA? | distance (m) road exposure?
to relevant (N/A if not
exposure) applicable)
Norwich 0;, CO,
Castle Urban X623202 | SO,, PMyq, .
Meadow Roadside | Y308615 | NO, NO,, | Ampirak TEOM Y N im NA
(CM1) PM, 5
Norwich O3, SO,
Lakenfields | 5 502" | J029937 |y, NO,, | Thermo FDMS N Y (20m) N/A N
(CM2) 9 NO2, PMz5
21.2 Non-Automatic Monitoring Sites

Norwich City Council carried out indicative monitoring of NO, by diffusion tubes at 28
sites throughout the city during 2012. Triplicate tubes were located at 130 Magdalen
Street, 26 Bull Close Road, 5 Riverside and 256 King Street. A co-location study was
also carried out using triplicate tubes at the Lakenfields AURN site.

Details of the diffusion tube monitoring locations are provided in Table 2.2, and shown
in figure 1.4. The locations include kerbside, roadside and urban background sites.
Non-bias corrected diffusion tube data is presented in Appendix B.

Appendix A contains information on automatic and non-automatic monitoring QA/ QC
procedures.
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Figure 1.4 Map showing automatic and non-automatic monitoring locations
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Table 2.2  Details of Non- Automatic NO, Monitoring Sites
Relevant
R .
. . . . n | it | tokerer | Worst
Site ID Site Name Site Type | OS Grid Ref h case
AQMA? | distance (m) nearest .
Location?
to relevant road
exposure)
DT 256 King Street (x3)  S2s80s.0e Y Y (1m) 3.5m Y
DT2 Queens Rd Travelodge R égg;g%gg Y N N/A N/A
DT3 St Stephens (mid) K S Y N N/A N/A
DT4 Lakenfields (x3) uB s 923081 29 N Y (20m) N/A N
DT5 Chalk Hill Road R e op Y Y (1m) 7m Y
130 Magdalen Street X 623160.89
DT6 ) R R Y Y (1m) 4m Y
DT7 Reads Flour Mill K 5237902 Y Y (1m) 1m Y
DT8 Grapes Hill (upper) R o Y Y (1m) 14m Y
DT9 13 St Augustines St K perread Y N 1m Y
DT10 32 St Augustines St K o Y Y (1m) 2m Y
DT11 50 St Augustines St K ;2282087 Y Y (1m) 1m Y
DT12 65 St Augustines St K [ S2zeis 12 Y N 1m Y
X 623141.06
DT13 Castle Meadow R Y 308606.69 Y N N/A N/A
DT14 Castle Meadow 2 R o Y N N/A N/A
DT15 Grapes Hill (lower) R BTl Y N N/A N/A
DT16 Zipfel House R o Y Y (1m) 3m Y
DT17 68 Bull Close Road R R ES Y Y (1m) 4m Y
DT18 Upper King Street K R es el Y N N/A N/A
DT19 Cattlemarket Street R ;52532058 Y Y (1m) 2m Y
DT20 Exchange St K s Szs00r 21 Y N N/A N/A
Rotary House King X 623879.53
pT21 Street R Y 307658.91 Y Y (3m) 2m Y
DT22 Carrow Bridge House R e Y Y (1m) 5m Y
DT23 62 Magpie Road R bl Y Y (1m) 2m Y
26 Bull Close Road X 623228.63
DT24 ) R (y 925228.93 Y Y (1m) 5.5m Y
DT25 24 Bargate Court R [ Sasaz Y Y (1m) 4m Y
DT26 5 Riverside Road (x3) R ;52387020 Y Y (1m) 3m Y
DT27 | Wellington Lane (lower) K (o Y Y (15m) 1m Y
DT28 71 Dukes Court R [ 522a51.%5 Y Y (1m) 4m Y
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2.2

2.21

Comparison of Monitoring Results with Air Quality

Objectives

Nitrogen Dioxide (NO_)

Automatic Monitoring Data

The annual mean concentration at the Castle Meadow automatic monitoring site was

recorded as 53 ug/m3 for 2012, which exceeds the annual mean objective by
13ug/m>. This monitoring site is within the central AQMA, although it does not

represent any nearby relevant exposure. There were 4 exceedences of the 1-hour
mean on three days during 2012.

The Norwich Lakenfields urban background automatic monitoring site measured an

annual mean concentration of 14 ug/m*. There were no exceedences of the 1-hour

mean.
Table 2.3  Results of Automatic Monitoring for NO,:
Comparison with Annual Mean Objective
: Annual Mean Concentration
: Within | valid Data |y, ;4 pata (mg/m’)
Site L . Capture for
D ocation AQ’)MA Monitoring Captuore
? Period (%) 2012 (%) | 2009 | 2010 | 2011 2012
Norwich
Cm2 Lakenfields N 98 98 16 13 13 14
Norwich Castle
CM1 Meadow Y 99 99 41 53 52 53
(mobile)
Table 2.4  Results of Automatic Monitoring for NO,:
Comparison with 1-hour Mean Objective
Number of Exceedences
| valid Data |,,_.. of hourly mean (200 pug/m?)
Site . Within Capture for Valid Data (99.8™ percentile of hourly
D Location AQMA Monitoring Capture means in brackets)
? T | 2012 (%)
Period (%)
2009 | 2010 | 2011 2012
CM2 Norwich N 98 98 |0(80)| o 0 0
Lakenfields
Norwich Castle
CM1 Meadow Y 99 99 1 15 34 4
(mobile)
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Diffusion Tube Monitoring Data

Table 2.5 shows the diffusion tube results for 2012, corrected for bias using a
national bias adjustment factor of 1.02 using Gradko Labs for analysis and the 50%
TEA in Acetone method.

The national bias spreadsheet is shown in Appendix A and is available via the
following weblink:
http://laam.defra.gov.uk/documents/Database Diffusion_Tube Bias Factors-

v06_13-Final.xls . The precision and accuracy spreadsheet used to calculate the

local bias correction is also shown in Appendix A.

Table 2.5 Results of NO; Diffusion Tubes (2012)
Triplicate 5 2012 Ann_ual Mean3
Site Site Name Site or Within Ca:tt:re BiasC X?uiﬂﬂﬂefgg:n L, 02
ID Type CoT-located AQMA? | 55 (%) ] :
ube? . .
Uncorrected Bias-adjusted
DT1 256 King Street R Triplicate Y 100 43.0 43.8
DT2 TQr:?/zl'ngRg R N Y 92 33.3 33.9
DT3 St Stephens (mid) K N Y 100 60.3 61.6
DT4 Lakenfields us | [Mipicate & N 100 13.8 14.1
DT5 Chalk Hill Road R N Y 92 31.9 32.6
DT6 130 Magdalen Street R Triplicate Y 100 32.0 32.7
DT7 Reads Flour Mill K Y 92 23.6 241
DT8 Grapes Hill (upper) R N Y 100 24.0 24.4
DT9 13 St Augustines St K N Y 100 40.9 41.7
DT10 32 St Augustines St K N Y 92 39.3 401
DT11 50 St Augustines St K N Y 100 51.1 52.1
DT12 65 St Augustines St K N Y 100 34.4 35.1
DT13 Castle Meadow R N Y 100 56.1 57.2
DT14 Castle Meadow 2 R N Y 100 52.7 53.4
DT15 Grapes Hill (lower) R N Y 100 241 24.6
DT16 Zipfel House R N Y 100 43.4 44.2
DT17 68 Bull Close Road R N Y 100 30.6 31.2
DT18 Upper King Street K N Y 100 36.4 37.2
DT19 Cattlemarket Street R N Y 100 46.2 47.2
DT20 Exchange St K N Y 100 30.1 30.7
DT21 R}‘zitﬁgws'"t'r"e‘fte R N Y 75 373 38.1
DT22 | Carrow Bridge House R N Y 100 25.6 26.1
DT23 62 Magpie Road R N Y 100 33.8 34.4
DT24 26 Bull Close Road R Triplicate Y 100 33.9 34.6
DT25 24 Bargate Court R N Y 100 36.2 36.9
DT26 5 Riverside Road R Triplicate Y 100 50.0 51.0
DT27 We"}?{?\;,"e?)"a”e K N Y 100 295 30.0
DT28 71 Dukes Court R N Y 92 27.3 27.8
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Using the National bias correction, a total of ten sites exceeded the NO; annual
mean objective of 40 pg/m? during 2012. These sites were:

256 King Street;

St Stephens (Mid);

13 St Augustines Street;
32 St Augustines Street;
50 St Augustines Street;
Castle Meadow;

Castle Meadow 2;

Zipfel House;
Cattlemarket Street; and
Riverside Road.

All of these sites are within the existing Norwich Central AQMA. Although the tubes
at St Stephens Street and Queens Road are not situated at locations representative
of relevant exposure for the annual mean, the St Stephens St tube indicated an
annual mean of 61ug/m?, which could potentially indicate a risk to the 1-hour
objective. This location has been monitored for many years using a single diffusion
tube, along with another nearby site using our mobile automatic analyser for a period
prior to the changes in kerb layout etc. This is the first occasion that a potential threat
to the hourly mean has been indicated, and monitoring will continue to establish
whether a continuing threat exists.

Table 2.6 displays the bias adjusted diffusion tube monitoring results across the time
series 2008 to 2012. This data is also plotted in Fig 1.5.

Non bias-corrected monthly diffusion tube results are shown in Appendix B.
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Table 2.6  Results of NO; Diffusion Tubes (2008 to 2012)
e | sweneme | e [ Al mean coneenyatons i)
Bias Adjustment Factors
2008 2009 2010 2011 2012
0.93 0.99 1.03 0.93 1.02

DT1 256 King Street Y 41.2 44.2 41.5 41.9 43.8
DT2 Queens Rd Travelodge Y 32.8 37.3 40.3 31.8 33.9
DT3 St Stephens (mid) Y 48.4 52.1 54.5 53.0 61.6
DT4 Lakenfields N N/A 13.6 15.1 13.1 14.1
DT5 Chalk Hill Road Y N/A 30.9 34.1 31.1 326
DT6 130 Magdalen Street Y 36.7 35.2 39.7 29.0 327
DT7 Reads Flour Mill Y N/A 23.8 24.9 23.1 241
DT8 Grapes Hill (upper) Y 23.2 26.7 26.3 24.9 24.4
DT9 13 St Augustines St Y N/A N/A N/A 37.6 4M".7
DT10 32 St Augustines St Y N/A N/A N/A 36.2 40.1
DT11 50 St Augustines St Y 50.9 56.2 55.0 47.5 52.1
DT12 65 St Augustines St Y N/A N/A N/A 29.6 35.1
DT13 Castle Meadow Y 48.8 53.0 58.4 51.1 57.2
DT14 Castle Meadow 2 Y 45.3 471 49.6 52.5 53.4
DT15 Grapes Hill (lower) Y 28.0 27.8 29.5 25.6 24.6
DT16 Zipfel House Y N/A N/A 42.3 42.8 44.2
DT17 68 Bull Close Road Y N/A N/A 34.5* 291 31.2
DT18 Upper King Street Y 324 34.0 26.3 35.2 37.2
DT19 Cattlemarket Street Y 431 50.3 48.4 45.0 47.2
DT20 Exchange St Y 41.0 40.0 38.7 32.7 30.7
DT21 i Y N/A N/A N/A 40.2 38.1
DT22 Carrow Bridge House Y N/A N/A 28.8* 24.7 26.1
DT23 62 Magpie Road Y 32.6 34.2 32.1 31.6 34.4
DT24 26 Bull Close Road Y 35.6 40.5 37.7 35.0 34.6
DT25 24 Bargate Court Y 32.8 37.9 39.3 35.1 36.9
DT26 5 Riverside Road Y 46.4 54.4 52.1 49.4 51.0
DT27 We'”(?fvtv‘g;)La”e Y 32.1 336 | 339 | 262 300
DT28 71 Dukes Court Y 27.6 28.4 28.8 27.9 27.8

* Not based on full year's measurements
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Fig 1.5 Chart showing NO; trends 2008 to 2012

(Annual mean concentrations (ug/m?®) adjusted for bias)
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222 Particulate Matter (PM;)

The annual mean concentration of PM4o at the Castle Meadow automatic monitoring
site was recorded as 21ug/m?, which is below the annual mean objective of 40ug/m?.
There were seven exceedences of the 24-hour mean of 50ug/m3, and the maximum
daily mean recorded was 66ug/m* (98% data capture). Since the station does not
incorporate an FDMS device, the data was corrected using the Volatile Correction
Method (VCM). This is discussed further in Appendix A.

For the Norwich Lakenfields urban background automatic monitoring site, there was

one exceedence of the 24-hour mean, and the maximum daily mean recorded was
53ug/m®. The annual mean concentration was 14pug/m® (87% data capture).
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Table 2.7

Results of Automatic Monitoring for PM,,:

Comparison with Annual Mean Objective

cors Valid Data . Confirm Annual mean
Site . Within Capture for Valid Data | & . imetric | _concentrations (ug/m®)
Location AQMA R Capture .
ID ” Monitoring 2012 (%) Equivalent
: Period (%) o (Y or N/A) 2009 | 2010 | 2011 2012
Norwich
CM2 Lakenfields N 87 87 Y 17 18 19 14
Norwich
cmq | Caste Y 98 98 N/A 21 | 19 | 25 | 17
Meadow
(mobile)
Table 2.8  Results of Automatic Monitoring for PM4,:
Comparison with 24-hour Mean Objective
Number of Exceedences
. ] of daily mean objective
site Within | 20 e for | ValldData | g iiB | (B0 paim)
ID Location AQMA Monitoring Capture Equivalent (90" percentile of daily
? o i
? Period (%) 2012 (%) (Y or N/A) means in brackets)
2009 | 2010 | 2011 | 2012
Norwich 0 13
CM2 || akenfields | N 87 87 Y 2 | 4 | @7 | ]
Norwich
cmq | Caste Y 98 98 N/A 2 | 3 | 17 | 7
Meadow
(mobile)
223 Sulphur Dioxide (SO5)

There are two automatic sites in Norwich that monitor SO..

Norwich Lakenfields had 61% data capture for the calendar year. There were no
exceedences of the 15-minute mean during the calendar year, the maximum being
27 ug/m®. There were no exceedences of the 1-hour or 24-hour means at this site,
with maximums being 16 ug/m3 and 4 ug/m3 respectively. The annual mean at
Lakenfields is not available due to the low data capture.

The other automatic monitoring site in Norwich, at Castle Meadow, had 98% data
There were no exceedences of the 15-minute mean during the

capture for SO,.
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calendar year, the maximum being 168 ng/m®. There were no exceedences of the 1-
hour or 24-hour means at this site either, with maximums being 56 ug/m3 and 42
ug/m3 respectively. The recorded annual mean at Norwich Castle Meadow was 20
ug/m?.

Table 2.9  Results of SO, Automatic Monitoring: Comparison with Objectives

Number of Exceedences
Site ID Location | Within 3:tature 15-minute | 1-hour | 24-hour
AQMA? (o/)p objective | objective | objective
° (266pg/m®) | (350ug/m®) | (125 pg/m®)
CM2 Norwich AURN| o1 . 0 .
Lakenfields
CM1 Norwich Castle
Meadow Y 98 0 0 0
(mobile site)
2.2.4 Benzene

NCC no longer monitors benzene as it has been determined that ambient levels in

Norwich are insignificant in terms of the Air Quality Objective.

2.25 Other Pollutants Monitored

Carbon Monoxide

Monitoring data is available for carbon monoxide from the Norwich mobile monitoring
unit at Castle Meadow for the 2012 calendar year. There were no exceedences of
the air quality strategy objective of 10 mg/m3 (8-hour running mean) for carbon
monoxide in Norwich during 2012. The recorded data shows a maximum 8-hour

running mean of 1.4 mg/m°.

Ozone

Monitoring data is available for ozone from the Norwich mobile monitoring unit at
Castle Meadow for the 2012 calendar year. Ozone is not included in the regulations
for air quality management for local authorities due to its transboundary nature, and
thus the limited effectiveness of action on a local scale. There is however a

provisional objective level for this pollutant of 100ug/m? as a running 8-hour mean
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that is not to be exceeded more than 10 times per year. The recorded data shows a
maximum 8-hour running mean of 107ug/m?® and two occasions where the 8-hour
running mean was above 100ug/m?. There was therefore no exceedence of this

provisional objective.

PM2.5

Monitoring data is available for PM2.5 from the Norwich mobile monitoring unit at
Castle Meadow for the 2012 calendar year. PM2.5 is not included in the regulations
for air quality management for local authorities. The recorded data shows an annual
mean of 9ug/m® and a maximum daily mean of 34pg/m?.

PM2.5 data is also available for the Lakenfields site. The recorded data shows an

annual mean of 14ug/m® and a maximum daily mean of 53ug/m?®.

2.2.6 Summary of Compliance with AQS Objectives

Norwich City Council has examined the results from monitoring in the district.

Concentrations within the AQMA still exceed the annual mean objective for nitrogen
dioxide at ten monitoring sites (eight with relevant exposure), and the AQMA should

remain.

Concentrations outside of the AQMA are all below the objectives at relevant

locations, therefore there is no need to proceed to a Detailed Assessment.
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3 New Local Developments

Norwich City Council confirms that there are no new or newly identified local
developments which may have an impact on air quality within the Local Authority
area that have not been adequately considered in previous rounds of Review and
Assessment.

Norwich City Council confirms that all of the following have been considered:

Road traffic sources

Other transport sources

Industrial sources

Commercial and domestic sources

New developments with fugitive or uncontrolled sources.
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4 Planning Applications

Two major developments are proposed within the city that could potentially impact on
air quality. These are the sites at the ‘Deal Ground’ and at ‘Three Score’. These sites
are on the fringes of the city and are not within the Central AQMA. Both applications

were recently granted outline planning permission subject to conditions.

As part of the application process for both sites an air quality assessment report was
submitted. The reports concluded that the developments were unlikely to cause any
exceedence of the relevant air quality objectives or any significant change in local
pollutant concentrations. As such it is not envisaged that either will give rise to the

need for a Detailed Assessment.
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5 Air Quality Planning Policies

The existing Local Plan and the emerging Local Plan

The City of Norwich replacement local plan (RLP) was adopted in November 2004. It
contains the policies and proposals for development in the city. The RLP provides
policy guidance for developers and the council’s own development management
service on where and what kind of development may be permitted.

Some adopted RLP policies have since been deleted. There are four reasons for this:

1. Due to national changes in the planning system, in November 2007 some RLP

policies were deleted in agreement with the Government Office.

2. The RLP is gradually being superseded by the emerging Local Plan. Two Local
Plan development plan documents have been adopted. These are the Joint Core
Strategy (JCS) for Broadland, Norwich and South Norfolk (though part of the strategy
affecting Broadland district is currently subject to a legal challenge) and the Northern
City Centre Area Action Plan (NCCAAP).

3. Some policies have been assessed to be non-compliant with national policy in the
National Planning Policy Framework (NPPF) and are no longer being applied after

the first anniversary of its publication in March 2013.

4. Some policies are now redundant as the proposal to which they relate has been

implemented.

Those City of Norwich replacement local plan policies which remain in use from
March 2013 that relate to air pollution emissions and sensitive uses and air quality

management areas are referenced EP5 & EPG respectively, and are cited below:
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EPS - Air Pollution emissions and sensitive uses

Development which may give rise to air-borne emissions of harmful
substances, including smoke, grit and dust, will be required to assess the level
of risk of demonstrable harm to human health or to the environment and to
identify appropriate mitigation measures. Particular account will be taken of
any sensitive uses, which would adjoin or otherwise be affected by such

emissions.

This policy complies partially with NPPF paragraph 109, 110, and 120 which require
plans to ensure that development is appropriate for its location taking account of the
need to minimise risk of and prevent unacceptable harm from pollution. However the
focus of policy EP5 on mitigating the impact of pollution-causing development does
not fully take into account the impacts of locating other forms of development close to
existing sources of air pollution. The requirement for “development (sic) ... to
assess the level of risk of demonstrable harm to human health or to the
environment and to identify appropriate mitigation measures” is poorly worded
and does not offer certainty to developers as to detail required, how such an
assessment would be used or how it would inform decision-taking. Such an approach
may not comply with NPPF paragraph 122 which makes clear that local planning
authorities should focus on whether the development itself is an acceptable use of
the land, and the impact of the use, rather than the control of processes or emissions
which are the subject of separate legislation (which local planning authorities should
assume will operate effectively). In order to comply with the NPPF it will be necessary
to apply the more balanced approach set out in emerging DM policies DM2 and
DM11. These policies will have a clearer focus on the planning issues,
acknowledging the interrelationship of neighbouring uses and recognising that
impacts may need to be addressed from existing, as well as proposed, sources of air

pollution (complying with NPPF para 109).

EP6 - Air Quality Management Areas

Where an Air Quality Management Area has been declared (under the
Environment Act, 1995), development which may have an impact on air quality
will be required to take account of the action plan for that area in respect of its
location and density.
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This policy complies with paragraph 124 of the NPPF which requires policies to take
into account the presence of Air Quality Management Areas and the cumulative
impacts on air quality from individual sites in local areas, and that planning decisions
should ensure that any new development in Air Quality Management Areas is
consistent with the local air quality action plan. Emerging policy DM11 of the
Development Management Policies Plan continues this approach albeit that the

planning implications of AQMA designation are more clearly explained.

Two further emerging Local Plan documents, the Site Allocations Plan and the
Development Management Polices Plan are in production. When these plans are

adopted (scheduled for 2013), RLP policies will no longer apply.
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6 Local Transport Plans and Strategies

Norfolk’s 3™ transport plan, Connecting Norfolk has been adopted. This describes the
county’s strategy and policy framework for delivery up to 2026. It will be used as a
guide for transport investment and considered by other agencies when determining
planning or delivery decisions.

Norfolk’s Transport Vision:

A transport system that allows residents and visitors a range of low carbon options
to meet their transport needs and attracts and retains business investment in the
county.

Connecting Norfolk reflects the views of local people and stakeholders, identifying six
priorities for transport:

* Maintaining and managing the highway network
* Delivering sustainable growth

* Enhancing strategic connections

* Reducing emissions

* Improving road safety

* Improving accessibility

It is important that Connecting Norfolk takes adequate regard of sustainability
considerations, such as its impact on biodiversity, social exclusion, carbon emissions
and health of the population.

With specific regard to transport emissions:

Measures must be taken to reduce emissions from transport in Norfolk. Connecting
Norfolk places importance on:

1. Aiding a shift to a more efficient vehicle fleet through development and
facilitation of necessary infrastructure like electric vehicle charging points

2. Promoting active and healthier travel options for short journeys to schools,
services and places of employment

3. Enhancing integration between different travel modes, particularly at key bus
and rail stations and Norwich Airport

4. Tackling traffic problems where they are resulting in poor air quality.

The full report can be viewed at:

http://www.norfolk.gov.uk/Travel and transport/Transport future for Norfolk/Local
Transport Plan/index.htm
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7 Implementation of Action Plans

Table 7.1 Action Plan Progress
No. Measure Original Progress with Outcome Comments relating to emission reductions
Timescale Measure to Date
St Augustines Street
Air quality has shown improvement on St
Augustine’s Street following completion of the
scheme. It has not yet achieved the objective, but
the NO, levels show a marked reduction over the
preceding 2 years. Three additional monitoring
One-way gyratory system to | Points were added at the start of the scheme to gain
1 Road Layout 2011 Completed end of reduce traffic levels in St a broader picture of air quality in the area. Two of
Changes 2010 Augustines Street these locations were below the annual objective
constructed level in 2012, and one was just above at 41 pg/m3.
Caution needs to be taken over simple year on year
comparisons, and a truer picture of the ambient
pollution levels will be revealed over the coming
years. The scheme has also delivered regeneration
and road safety benefits.
Castle Area
European match funding | Continuous automatic monitoring showed a
was secured through reduction in year on year NO, levels from 2007 to
CIVITAS SMILE. Engine | 2009. However, 2010 saw an increase in both the
2 switch off TRO annual and hourly mean levels. The increased
Design 04/05 implemented April 2007. | annual mean level has remained stable. The cause
Low phased Original LEZ Retro-fit programme of this increase may be down to environmental or
Emission implementation measures fully commenced weather related conditions. The detailed assessment
Zone 06/07 through introduced carried out in 2012 reported that the overwhelming
to 2009/10 Castle Meadow Low majority of 1-hour mean exceedences that have
Emission Zone now fully | occurred over the last six years occurred over the
3 introduced with application | winter of 2010/2011 up to the end of April 2011. This
of Traffic Regulation suggests that there may have been a short-term set
Condition in force of circumstances over this period that caused those
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No. Measure Original Progress with Outcome Comments relating to emission reductions
Timescale Measure to Date
exceedences. Individual diffusion tubes on Castle
Meadow show relatively stable levels. The Castle
Meadow 2 tube shows a continuing exceedence that
relates to general traffic but which will not be
affected by the LEZ.
Increasingly close working
between NCC and
On-going operators on quality, but
4 PQuallty B.US Ongoing discussions no forma_l part_nersh|ps. Joint investment partnership has delivered new Euro
artnerships rocess between Voluntary joint investment IV buses and improved fleet management
& Contracts P County/City and partnership established P 9 '
First. between First, County
Council and City Council
during 2007 - 2010 period
Grapes Hill
2008 DA concluded that
Layout and traffic AQMA could be revoked,
light sequence as subsequently reported.
Design 04/05 changes This AQMA now forms . D
5 R%ar:j Layout Implemented completed, part of the Central Norwich NO, Ievefls conS|.stentI3_/ below objective
anges 05/06 resulting in AQMA. Monitoring Or previous six years.
reduced queuing locations rationalised,
on Grapes Hill retaining site with closest
relevant exposure.
Area Wide Measures
6 P&R sites in Norwich, with over 5,000 spaces - the
most in the country — handling approx 8,000
Park and passengers each day they are open. Along with
Ride (P&R) Ongoing All programmed Circa 2.5 million promotions to use P&R, Norfolk County Council is
6 and Car Process Park and Ride passengers using Park developing a SMART ticketing system, meaning that
Parking works complete and Ride each year those who travel more often pay less. NCC are also
Policy currently implementing a coach parking facility at

Harford P&R. City centre parking tariffs encourage
short/medium stay use which reduces peak hour
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No. Measure Original Progress with Outcome Comments relating to emission reductions
Timescale Measure to Date
movement, and consequently reduces congestion
and traffic queues.
Soft Measures:
Norfolk Carshare was set up to provide a free
matching service for all those who live, work and
travel in and around Norfolk. Users can expect
cheaper travel costs as well as promoting less
congestion and reduced emissions.
European match funding
Norfolk Car Share was secured through Norfolk Car Club was launched four years ago with
Car Sharing Ongoing and _City Car Club CIVITAS SMILE project two cars in the town of Reepham. T_hree years ago
7 process going through the city car club was set up in Norwich (with four
continued Norfolk Carshare cars). All Norfolk Car Club vehicles are owned by
development. Norfolk County CIC, a not-for-profit social enterprise.
City Car Club There are now 16 car club cars in Norwich, with a
further 12 locations designated for use within the
next two years. Demand for the car club in Norwich
grew by over 60% last year and substantial growth is
expected again this year.
ACT TravelWise is the
Ongoing Ongoing UK’s premier network for The Act TravelWise website now up and running.
8 Travel Wise all organisations working http://www.acttravelwise.org/home . Norfolk County
process process ; . - i
to promote sustainable Council actively promoting.
transport and mobility.
All existing schools now have travel plans. New
9 School Ongoing Target Met Complete schools must have a travel plan implemented
Travel Plans process through their planning application. Norfolk County

Council monitor these travel plans
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No. Measure Original Progress with Outcome Comments relating to emission reductions
Timescale Measure to Date
All 20 targeted workplaces
approved travel plans and
implemented a range of
initiatives. The four largest
employers were monitored
and produced positive Integrated into CIVITAS SMILE project
Workol Ondoi Ondoi modal shift results of
10 orkplace ngoing ngoing between 4 & 18 percent. Two dedicated workplace travel plan officers are in
Travel Plans process process ; .
Ten car-sharing schemes post at Norfolk County Council to monitor and
. implement workplace travel plans.
were implemented and
two shuttle bus initiatives
reduced parking by
significant amounts at
several key sites in
Norwich.
Comprehensive
cycle network
launched in June
2012 with map and
signed routes.
Onaoin £500k Connect 2
1 Cycle devel?) m%nt project completed N q The direct emission reduction effect
Network procrc)ess March 2013 to o outcome to date has not yet been measured.

improve the quality
of cycling
infrastructure on
the orange and
pink pedal ways in

north east Norwich.
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No. Measure Original Progress with Outcome Comments relating to emission reductions
Timescale Measure to Date
Alternative Fuels:
Cleanu Grant programmes ended and revised to move to a
P Ongoing None (see technology neutral approach, and adjusted to
12 Motorvate No outcome to date . . .
Powershift process comments) comply with State Aid rules. Continuous research
but nothing planned.
Bus fleet using Castle Retro-fit evaluated as part of CIVITAS SMILE project
13 Retro-fit 2005-2009 Complete Area AQMA Euro lll or as part of wider project to introduce a Low Emission
better Zone
Trials commenced C
o Up to 20% bio-diesel
V;:;[z bg;g:‘j’g:}ﬁ: blends have no impact
flegts Further and may improve NOx
work c.arried out emissions. However
14 | Bio-fuels 2005-2009 including uncertainty over SUPPY €1¢ | Trials evaluated as part of CIVITAS SMILE project
introduction of first Authorit
bio-gas powered . .Ut 9r|t|e§ now:
bus between investigating bio-gas with
2003/04 and both CO, and NOx
2009/10 benefits
The emerging
Local Plan is a
suite of planning
policy documents
to guide and
15 Land Use Ongoin manage new Long term effect Seeks to minimise need for travel and encourage
Planning going development in the 9 use of non motorised modes and public transport

city of Norwich. It
will form part of the
overall
development plan
for Norwich.
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No. Measure Original Progress with Outcome Comments relating to emission reductions
Timescale Measure to Date
Vehicles stopping in
Castle Meadow required
: to turn off engine if Co : .
Engine . To be applied in remainder of city centre on
16 Switch-Off 2008 Complete stationary unless clarification of appropriate approach to enforcement.

passengers
alighting/boarding
continuously

Table 7.1 refers to the AQMAs that existed prior to the declaration of the Central Norwich AQMA (though they are all within that area).
A revised Action Plan is currently being prepared that will reference measures to be applied to the new area as a whole rather than
discreet areas. This is in line with anticipated guidance that is expected to be produced following Defra’s current consultation on
options to improve air quality management in England. The likely outcome from this consultation is that there will be no reporting
requirements on local hotspots outside of the national assessment of EU air quality standards, but a stronger interest and reporting on
local measures which help to improve air quality and bring England closer to compliance with EU air quality standards. Local

authorities would focus on action planning and public health and report on measures taken to improve air quality and these would be

included in reports to the EU on compliance.
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8 Conclusions and Proposed Actions

8.1 Conclusions from New Monitoring Data

NCC undertakes both continuous and diffusion tube nitrogen dioxide monitoring in
their area. Continuous monitoring carried out at Castle Meadow in 2012 showed that
the NO, concentration exceeded the annual mean objective of 40 ug/m*. The
monitoring also showed that the 1-hour mean objective for NO, was exceeded 4
times during the year (18 allowed). Automatic monitoring carried out at Norwich
Lakenfields did not indicate any exceedence of the annual mean or the 1-hour mean

objectives.

NCC also carried out diffusion tube monitoring for NO, at 28 locations throughout the
city. The 2012 national bias-adjusted results indicated that concentrations of NO,

exceeded the annual mean objective at ten locations. These locations were:

256 King Street;

St Stephens (Mid);

13 St Augustines Street;
32 St Augustines Street;
50 St Augustines Street;
Castle Meadow;

Castle Meadow 2;

Zipfel House;
Cattlemarket Street; and
Riverside Road.

All of these sites are within the existing Norwich Central AQMA. Although the tubes
at St Stephens Street and Queens Road are not situated at locations representative
of relevant exposure for the annual mean, the St Stephens St tube indicated an
annual mean of 61ug/m?, which could potentially indicate a risk to the 1-hour
objective. This location has been monitored for many years using a single diffusion
tube mounted at the kerbside. Additionally, another site was established on the
opposite side of the street to the diffusion tube using our mobile automatic analyser
for a period prior to the changes in kerb layout etc. This is the first occasion that a
potential threat to the hourly mean has been indicated, and monitoring will continue

to establish whether a continuing threat exists.
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Based upon the findings of previous assessments, the concentrations of 1,3-
butadiene, benzene, carbon monoxide, lead, PM1o and SO, are unlikely to be in

excess of the air quality objectives at any location.

8.2 Other Conclusions

The 2012 USA proposed the following actions:

e The council should proceed with declaring the Central Norwich AQMA,
encompassing all areas with current monitoring data above or close to the NO,

annual mean objectives.

e Ensure the biomass installation at City of Norwich School does not lead to an

exceedence of any air quality objectives.
e Proceed to 2013 Annual Progress Report.

All of the above proposals have been achieved. The new AQMA came into force on
1% November 2012. Further assessment of the biomass installation at the City of
Norwich School revealed a negligible overall significance from the proposal at
sensitive receptor locations within the assessment extents, and it was given approval
in February 2013.
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8.3 Proposed Actions

This Progress Report concludes that Norwich City Council is not required to carry out
a Detailed Assessment for nitrogen dioxide, carbon monoxide, benzene, 1,3-

butadiene, lead, PMo or sulphur dioxide.

Concentrations within the AQMA still exceed the annual mean objective for nitrogen
dioxide at ten monitoring sites (eight with relevant exposure), and the AQMA should

remain.
Proposed actions from this report are as follows:

e Continue with automatic and passive NO, monitoring within the city area

e Develop a revised Action Plan to work towards compliance with the air quality
objectives within the Norwich Central AQMA. This plan should draw upon the
results of the monitoring program, DA’s and FA’s carried out previously.

e Proceed to 2014 Annual Progress Report.
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Appendix A: QA:QC Data

National Diffusion Tube Bias Adjustment Factor

Supplier/ Analyst: Gradko
Preparation Method: 50% TEA in Acetone
National Bias Adjustment Factor (from spreadsheet v06/13): 1.02

Factor from Local Co-location Studies (Local Bias Adjustment Factor)

Norwich Lakenfields urban background AURN site (based on 12 periods of data)
Bias Factor A: 1.04 (0.88 — 1.26)
Bias B: -4% (-20% - 13%)
Diffusion Tubes Mean: 14ug/m3
Automatic Mean: 14ug/m?
Data Capture for periods used: 98%

Adjusted Tubes Mean: 14 (12-17) yg/m3

A copy of the precision and accuracy spreadsheet used to calculate the local bias
correction is shown below:

~ -

w

Checking Precision and Accuracy of Triplicate Tubes

Diffusion Tubes Measurements Automatic Metho¢

Data Quality Check

= End Coefficien Data Tubes

° Start Date Date |Tube1|Tube Z|Tube 3| Triplicate | Standard tof 95% ¢l Pericd Capture Precision Automatic Monitor

§ | awmminy |doimmiy| ugm? | pgm® | pgm?| Mean | Deviation | Yariatien |of mean Mean |©2F Data Capture Check

o {% DC) Check

¥y (cy)
4
s| 1 nampo2  |ozmeemal 194 | 203 | 212 n 09 f 22 18 95,56 Good Good
6| ¢ opapn2  |ozmacmal 73 | 156 | 170 17 03 & 23 13 98,65 Good Good
7| s a2 |osmdpmi| 169 | 178 | 172 17 us 3 13 21 9957 Good Good
Bl 4 D042 |oamspmal 108 | 03 | 112 11 05 5 12 17 93,35 Good Good
al s s |otmeemiz| a0 | 0z | g3 10 6 7 16 13 995 Good Good
1w s D0ERI12  |20mERmal 7e 80 80 B 02 3 08 10 93,35 Good Good
1| 7 20612 |04inapma| &0 73 83 B 0§ 7 14 12 93,13 Good Good
12| s nansRm2  |smepmal s | 10s [ 98 1 04 f 10 7 %.24 Good Good
13 s I0ERM2  |samdpma| 118 [ 116 | 116 12 0z 1 04 3 93.72 Good Good
14| n semsnm2  |o2n1pmal 153 | 128 | 146 1 13 9 3 12 9957 Good Good
15 D202 |oad2nmal 135 | 136 | 214 0 14 5 28 17 99,86 Good Good
6] n 03202 |oemiem3| 90 | 131 | 184 18 04 o 02 16 995 Good Good
17 n
Itis necessary to have results for at least two tubes in order to calculate the precision of the measurements
Overall survey --»| Good precision Good Overall DC

18

Site Name/ ID:

Precigion 12 out of 12 periods have a CWf smaller than 20% |

Bias calculated using 12 periods of data
Bias factor A

Diffusion Tubes Meal

ecision)

Automatic Mean:
Data Capture for pej o 98%
Adjusted Tubes Mean: 14 {12-17) pgm®

Accuraci iwith 95% confidence intervali

Bias calculated using 12 periods of data
Bias factor A 1.04 {0.88 - 1.26)
Bias B 4% (-20% - 13%)

Diffusion Tubes Mean: 14 pgm®
| _Mean CV (Precision), 5 _ _._.
Autematic Mean: 14 pgm*

Adjusted Tubes Mean: 14 (12 -17) pgm’

(Check average CY & DC from Accuracy

calculations)
wWithout C'=20% with all data
-1% -1%
16.9% 16.9%

| Jaume Targa, for AEAI
]
Wersion 04 - February 2011
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Discussion of Choice of Factor to Use

With regard to the selection of a bias adjustment factor for the diffusion tubes,
Technical Guidance LAQM.TG(09) and the LAQM Support website recommend the
use of a local bias adjustment factor where available and relevant to diffusion tube
sites. The co-location site at Lakenfields was therefore used to derive a local bias
correction factor to be considered and applied if appropriate.

However, the technical guidance also states that where the survey consists of tubes
exposed over a range of settings, which differ from the co-location site (eg the co-
location site is in a very exposed setting and the tubes being assessed are on a
building fagade in a canyon-like street), then this indicates that the national
adjustment factor may be more representative.

There are other arguments for and against using the national bias adjustment factor
as opposed to a local figure, and some of these arguments may be applied to the
circumstances in Norwich. However, what is clear is that some areas of the city are
below but close to the objective level. Therefore, to be as accurate as is reasonably
possible using diffusion tubes, it has been decided to use a correction derived from
many surveys, and apply the nationally derived bias adjustment factor of 1.02. The
Spreadsheet of National Bias Adjustment Factors (v.06/13) is shown below.

National Diffusion Tube Bias Adjustment Factor Spreadsheet S st mibes O

their immediat

partners AECOM and the Rlational Physical Laboratory. compiled by Air Quality Consultants Led,
Step 1: Step 4
Where there is only one study for a chosen combination, you should use the adjustment factor shown
Selertthed shonsboo el Snalees oo I Dirop-Diowr L with caution. Where there is more than one study, use the overall Factor® shown in blue at the Foot of
- the final column.
If alabaratary ir notchoun, ushave no data for thir \ nat IF o have your own co-location study then see Footnate’. IFuncertain what ko dao then contack the Lo al Air Guality
ekereiar Management Helpdezk, 2t LADMHelpdesk@uk. bureauveritas.com or 0300 0327953
Analysed By' Length | Diffusion n.utorl_tatlc I_Ellas
e | Site - of Study | Tube Mean (Ll Bias Tulfe_ G T
e Local Authority (months | Gone. (Dm) Mean (B) Prec:sm nt Factor
1 {1gim®) Conc. [Cm]) n [A)
[T [pafm?) [CmiDm)
Gradhe SO TEA in ncetons 2012 UE | Reading Bereugh Council 12 21 26 -1Ta% G 1.22
Gradko S0% TEA in acetone 2012 F: | Reading Borough Council 12 33 47 -16.8% G 1.20
Gradho SO TEA in Acctone 2012 B | Stevenage Borough Council 1 33 28 16.6% G 0_86
Gradko S0%TEA in acetan: 2012 B | BCKing's Lynn & 'West Marfalk n 28 25 13.2% G 088
Gradhe SO TEA in ncetons 2012 F[Lendon Borough of Richmeand upon Thamez 12 38 33 -5.2% G 1.08
Gradko S0% TEA in acetone 2012 kZ | London Borough of Richmond wpon Thames 3 46 41 1.6% G 083
Gradho S0% TEA in acckone 2012 E | London Borough of Richmond upon Thames 12 23 24 -3.E% G 1.04
Gradko S0%TEA in acetan: 2012 UE | Marwich City Cauncil 12 14 15 -22.5% G 1.23
Gradka SO TEA in acckons 2012 P |Lenden Borough of Crovden 12 44 44 0.4% P 1.00
Gradko S0% TEA in acetone 2012 kZ | London Borough of Croydon 12 &0 BE -AT% G i1
Gradko S0% TEA in acekone anz EZ | Marylebone Road Intercomparizon 12 £l a5 13% G 033
Gradho S0% TEA in acckone 2012 B | Leeds City Council 3 50 35 23.8% 2 ot
Gradkz SN TEA in Acetons 2012 UE [London Borough of Bexley 11 24 24 3.2% ] 0.97
Gradko SO%TEA in Acctone 2012 U | London Borough of Bexley 10 26 25 -6.3% G 1.07
Gradko SO TEA in Acctone anz U | London Borough of Bexley 1 ar 25 5.3% F 095
Gradho SO TEA in Acctone 2012 B | London Borough of Bexley 1 43 45 4% G 033
Gradke SO TEA in acckons 2012 B | ‘west Berkzhire Council 1 42 45 Eat G 108
Gradke SONTEA in acctons: 2012 F [ %West Berkshire Council 12 23 21 6.5k G 107
Gradko S0% TEA in acekone anz B | Wolverhampton CC 12 40 43 -13.4% F 124
Gradho S0% TEA in acckone 2012 R | Wolverhampton CC 12 3T 34 nix G 030
Gradko S0% TEA in acetone a0z F | Zandwell Metropolitan Borough Council Ll 46 45 0.6% G 033
Gradko S0% TEA in acetone 2012 Orerall Factor” [21 stadies) Use 1.02 I
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PM Monitoring Adjustment

The Volatile Correction Method (VCM) allows corrections to be made to TEOM
measurements for the loss of volatile components of particulate matter that occur due
to the high sampling temperatures employed by this instrument. The resulting
corrected measurements have been demonstrated as equivalent to the gravimetric
reference equivalent.

The VCM works by using the volatile particulate matter measurements provided by
nearby FDMS instruments (within 130 km) to assess the loss of PMyy from the
TEOM,; this value is then added back onto the TEOM measurements.

The VCM model was applied to the Castle Meadow TEOM data to calculate the
Indicative Gravimetric Equivalent PM10 for the annual mean and 24-hour mean
readings.

The Norwich Lakenfields site incorporates an FDMS device on the PM, and PM35
TEOMs.

QA/QC of Automatic Monitoring

In order to satisfy the requirement outlined in the LAQM TG (09), the following
QA/QC procedures were implemented:

e 2-weekly calibrations of the analysers;

e Annual audits;

e 6-monthly servicing of the monitoring site; and
e Data ratification.

Calibration of the analysers was carried out using certified compressed gas
standards (1ISO17025). This ensured that the calibration gas was traceable to
national and international standards. In addition to the calibration, sample filters
were changed for both gaseous and TEOM analysers and any faults were identified,
thus minimising data loss.

Audits of the monitoring site were carried out by AEA Technology and consisted of a
number of performance checks to identify any faults with the equipment. The
calibration cylinders were also checked against another gas standard in order to
confirm the gas concentration. Any identified faults were forwarded on to the service
unit for repair.

The final stage of the QA/QC process was to ratify the data. During ratification, all
calibration, audit and service data are collated and the data is appropriately scaled.
Any suspect data identified are deleted therefore ensuring that the data are of a high
quality. The data was ratified by Air Quality Data Management.
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QA/QC of Diffusion Tube Monitoring

The diffusion tubes are supplied and analysed by Gradko International utilising a
50% Triethanolamine (TEA) in Acetone preparation method. Gradko participate in the
Workplace Analysis Scheme for Proficiency (WASP) for NO, diffusion tube analysis
and the Annual Field Inter-Comparison Exercise. The lab follows the procedures set
out by the Harmonisation Practical Guidance.
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Appendix B: 2012 Monthly Uncorrected NO, Concentrations (ug/m?)

2012 Bias
Corrected
Annual X 1.02

Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Average
256 King Street (x3) 476 450 438 429 336 386 398 458 397 442 516 434 43.0 43.8
Queens Rd Travelodge 356 372 420 352 357 240 23.0 246 33.7 397 354 33.3 33.9
St Stephens (mid) 653 466 682 553 564 674 624 698 519 622 645 544 60.3 61.6
130 Magdalen Street (x3) 374 362 339 293 265 213 265 301 330 320 421 36.0 32.0 32.7
Grapes Hill (upper) 317 250 265 242 172 194 185 230 189 26.2 281 29.0 24.0 24 4
Exchange St 383 397 328 256 247 244 226 228 266 308 398 326 301 30.7
50 St Augustines 533 524 552 482 437 405 460 573 498 545 650 47.1 51.1 52.1
32 St Augustines 40.7 376 416 38.1 349 393 429 247 40.7 466 458 39.3 40.1
13 St Augustines 427 242 489 455 443 391 361 385 396 456 484 38.1 40.9 41.7
65 St Augustines 421 331 324 284 262 230 308 326 366 37.0 490 419 34.4 35.1
Upper King Street 435 423 405 314 296 251 266 344 416 393 424 408 36.4 37.2
Cattlemarket Street 442 555 455 489 429 384 438 49.0 438 437 555 437 46.2 47.2
Castle Meadow 648 462 599 534 538 470 541 566 63.3 598 594 545 56.1 57.2
Castle Meadow 2 56.7 521 547 46.7 436 492 520 580 613 486 557 544 52.7 53.8
Lakenfields (x3) 203 166 17.3 10.8 9.5 7.9 8.3 101 11.7 142 202 191 13.8 141
Grapes Hill (lower) 304 201 305 242 241 187 203 236 192 266 275 24.0 241 24.6
62 Magpie Road 374 325 36.6 301 220 295 294 354 352 341 454 377 33.8 34.4
26 Bull Close Road (x3) 389 344 389 288 261 276 315 349 350 337 405 36.6 33.9 34.6
24 Bargate Court 36.0 390 397 36.6 20.7 292 334 322 368 425 468 416 36.2 36.9
5 Riverside Road (x3) 501 36.8 485 499 412 405 518 592 480 540 63.0 575 50.0 51.0
Wellington Lane (lower) 388 327 342 275 262 210 230 264 263 30.7 329 339 29.5 30.0
71 Dukes Court 329 328 318 266 240 152 230 269 248 293 32.8 27.3 27.8
Chalk Hill Road 351 290 355 289 254 264 296 335 334 38.7 36.0 31.9 32.6
Reads Flour Mill 327 383 256 197 183 145 160 198 206 25.1 29.3 23.6 241
Carrow Bridge House 306 305 29.0 226 218 183 20.0 227 230 270 344 26.9 25.6 26.1
Zipfel House 58.8 31.0 437 398 310 340 391 420 417 499 56.1 534 43.4 44.2
68 Bull Close Road 342 393 324 246 217 242 278 294 280 364 368 322 30.6 31.2
Rotary House King Street 409 399 376 355 288 375 389 373 395 37.3 38.1

LAQM Progress Report 2013 51




M G Stephenson
Public protection manager

If you require this document in another language or format,
eg large print, audio cassette or Braille, please contact:

Public protection
City Hall
Norwich

NR2 1NH ®
t: 0344 980 3333 I N
e: info@norwich.gov.uk v TR B N

Information correct at time of publication. . . P I
Published by Norwich City Council, March 2014 communication for a





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


