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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 Updating and Screening Assessment 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 Updating and Screening Assessment 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

are planning to consolidate all current AQMAs into one larger city centre AQMA.

Proposed actions from this report are as follows:
= Due to the exceedence of the hourly mean objectives for NO, recorded at the
Castle Meadow continuous monitoring site it is recommended that a detailed
assessment of monitoring data is carried out to understand the potential for

the hourly mean objective for NO, to be exceeded in this area.
= The council should proceed with declaring the whole town centre as an AQMA
encompassing all areas with current monitoring data above or close to the

NO, annual mean objectives.

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

exceedance of any air quality objectives.

= Proceed to 2013 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 376,500.
Norwich is the fourth most densely populated Local Authority district in the eastern

region with 33.9 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 73.5% 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 46 ‘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.

1.2 Purpose of 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
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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.

The objective of this Updating and Screening Assessment is to identify any matters
that have changed which may lead to risk of an air quality objective being exceeded.
A checklist approach and screening tools are used to identify significant new sources
or changes and whether there is a need for a Detailed Assessment. The USA report
should provide an update of any outstanding information requested previously in

Review and Assessment reports.

1.3 Air Quality Objectives

The air quality objectives applicable to LAQM in England are set out in the Air
Quality (England) Regulations 2000 (SI 928), The Air Quality (England) (Amendment)
Regulations 2002 (SI 3043), and are shown in Table 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).

Table 1 Air Quality Objectives included in Regulati  ons for the purpose of LAQM
in England

Air Quality Objective Date to be
Pollutant Concentration Measured as achieved by
16.25 pg/m® Running annual 31.12.2003
mean
Benzene . |
5.00 pg/m? Running annua 31.12.2010
mean
1,3-Butadiene 2.25 pg/m?® Running annual 31.12.2003
mean
Carbon monoxide 10.0 mg/m® Running 8-hour 31.12.2003
mean
Lead 0.5 pg/m® Annual mean 31.12.2004
0.25 pg/m® Annual mean 31.12.2008
200 pg/m?® not to
Nitrogen dioxide be exceeded more 1-hour mean 31.12.2005
than 18 times a
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year

40 pg/m® Annual mean 31.12.2005

50 pg/m?, not to be
exceeded more

Particles (PM 1) than 35 times a 24-hour mean 31.12.2004
(gravimetric) year
40 pg/m?® Annual mean 31.12.2004

350 pg/m?, not to
be exceeded more
than 24 times a
year

1-hour mean 31.12.2004

125 ug/m?®, not to
Sulphur dioxide be exceeded more 24-hour mean 31.12.2004
than 3 times a year

266 pg/m?3, not to
be exceeded more
than 35 times a
year

15-minute mean 31.12.2005

LAQM USA 2012
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1.4 Summary of Previous Review and Assessments

The first round of review and assessment of air quality in Norwich was carried out in
four stages to determine whether the national air quality objectives would be met by
the end of 2005. The results of these assessments indicated that there were areas of
Norwich almost certain to exceed the annual mean objective for Nitrogen Dioxide
(NO,). Consequently, Norwich City Council declared three Air Quality Management
Areas (AQMA's) on 1st June 2003 for exceedance of the annual NO, objective at
Grapes Hill St, Augustines Street, and the Castle area of Norwich. The location and

extent of these three areas is shown in Figure 1 to Figure 5.

Updating and Screening Assessments (USA’s) of local air quality for Norwich were
produced in January 2004, March 2006 and July 2009. These reviewed the previous

assessments undertaken for all pollutants identified in the Air Quality Regulations.

The results of the diffusion tube survey in 2007 confirmed that the annual mean
objective for NO, was not met at several locations in Norwich. It was therefore
decided to undertake a Detailed Assessment (DA) in 2008 to include dispersion
modelling at these locations. The DA concluded that a further AQMA was required at

Riverside. This area was declared in Dec 2009, and is shown in Figure 3.

A Further Assessment of the Riverside AQMA was completed in 2010. The study
confirmed the findings of the previous DA, namely that there are exceedences of the
annual mean NO, objective to the south of Riverside Road, and that the position and

extent of the AQMA was appropriate.

The 2010 APR revealed exceedances of the annual mean NO, objective at King
Street and Bull Close Road. The Bull Close Road exceedance was very marginal and
it was decided to carry out a DA by increasing the monitoring in the area for a further
year. It was stated that King Street should be declared as an AQMA.

Since the production of the 2010 APR, discussion has taken place between the city

council, county council and DEFRA. It has been agreed in principle that rather than

declare King Street as a further AQMA, it would be preferable to revoke the existing
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four AQMA'’s and replace them with one larger area to encompass all of them, as
shown in Figure 5.

The 2011 APR concluded that the council should move forward in declaring the

whole town centre as an AQMA and to continue to monitor at locations across the
city.

Figure 1 Map of St Augustines AQMA
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Figure 2 Map of Castle AQMA
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Figure 4 Map of Grapes Hill AQMA
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Figure 5 Map of proposed town centre AQMA
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2 New Monitoring Data

2.1 Summary of Monitoring Undertaken
2.1.1 Automatic Monitoring Sites

Automatic monitoring was carried out at two locations in Norwich during 2011. The
locations are shown in Figure 6 and Figure 7. 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 Norwich Castle AQMA.

Data for 2011 is available for both the Castle Meadow site (93% NO, and 94% PMjg
data capture) and the Lakenfields site (92% NO2 and 83% PM;, data capture).

The Norwich Lakenfields site incorporates an FDMS device on the PM;o and PM; 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. PM;o data from

Castle Meadow has been VCM corrected.

LAQM USA 2012 13
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Figure 6 Castle Meadow Automatic Monitoring Station
: . = # Wi A
o HOR AN
Z g
'H
L o v ES
an;a ™ .
§ s ]
%, A des! S
ndon e“% 55 7 '& 2 =
o Castle Meadow AQ Station S
B The Royal 2

]
|z o
3
E ) e wﬁf‘jmamm
1 1@2m
Nl 1328
ehall
Anglia House
Bark
-
Shirehall
- -~
#a |z
B T
PH §
]
e Reproduced from the Ordnance Survey map with the
1 12 permission of the Controller of Her Majesty’s Stationery Office
Chambers | @ Crown Copyright 2005. Unauthorised reproduction infringes
R——C Crown Copyright and may lead to prosecution or Civil
75 s ™ 75 100 Proceedings. OS License No. 100019747.2010. Historic Land
) Metres Use data © Landmark Information Group Ltd 2010.
] 5 Y IE RS Y AR /iza

Figure 7 Lakenfields Automatic Monitoring Station
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Table 2 Details of Automatic Monitoring Sites
Distance to
kerb of Does this location
X OS Grid Y OS Grid Pollutants Monitoring Relevant nearest represent worst-
Site Name Site Type Ref Ref Monitored | In AQMA? Technique Exposure? road case exposure?
Norwich PMzo, PM25
) NOx, NO, TEOM,
Castle Roadside X623202 Y308615 | Ozone. CO Y o N Im N/A
’ ' chemiluminescent
Meadow SO,
Norwich Urban PMig, PM, 5 FDMS,
] X623637 Y306940 NOx. NO N o Y (20m) N/A N
Lakenfields Background ' 2 chemiluminescent
Ozone, SO,
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2.1.2 Non-Automatic Monitoring Sites

Norwich City Council carried out passive monitoring for air quality using NO, diffusion
tubes at 28 locations across the city. Five of these locations were triplicates. A co-

location study was carried out at the Lakenfields (AURN) Continuous Monitor.

Four new locations were added during 2011 at:
= 32 St Augustines
= 13 St Augustines
= 65 St Augustines
= Rotary House King Street

Four diffusion tubes were removed during February 2011 from:
= 414 Aylsham Road
= 353 Aylsham Road
= 221 Mile Cross Lane
= 288 King Street

None of the sites removed were exceeding the Air Quality Objectives for NO-.

The diffusion tubes are supplied and analysed by Gradko utilising 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.

With regard to the application of a bias adjustment factor for diffusion tube results
LAQM TG (09) recommends the use of a local bias adjustment factor where available
and relevant to diffusion tube sites. The co-location site at Lakenfields continuous
monitor was therefore used to derive a local bias correction factor to be considered
and applied if appropriate.

LAQM USA 2012 16
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In order to compare the national factor with the locally derived bias adjustment factor
the national bias adjustment spreadsheet (v03/12) was used for the method above.

The two factors are compared in Table 3 below.

Both the national and local bias factor produce very similar results with the local
being 0.92 and national being 0.93. In the 2010 Annual Progress Report the national
bias adjustment factor was used as it provided a more conservative approach to the
results. This report will use the national bias factor. Again, this represents a

marginally conservative approach.

Table 3 National and locally derived bias adjustmen  t factors

Local Bias Factor National Bias Factor

0.92 0.93
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Flgure 8 Map of Non-Automatic Monltorlng Sites
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Table 4 Details of Non-Automatic Monitoring Sites

EF;SLi\ﬁang Distance Does this
Site Site K10 VO In QlTeic tzgz:gsc':f rg);rit:;%t
Code Site Name Type | S19| S| aQua? d'(sr;"’;'}ge road(N/Aif |  worst-
relevant not case
i ?
exposure) applicable) | exposure?
1 256 King Street R 623863 | 307678 N Y (1m) 3.5m Y
2 Queens Rd R | 622017 [ 307974 | N N N/A N/A
Travelodge
3 St Stephens (mid) K 622879 | 308089 N N N/A N/A
4 130 Magdalen Street R 623160 | 309551 N Y (20m) N/A N
5 Grapes Hill (upper) R 622383 | 308653 Y Y (1m) Im Y
6 Exchange St K 623007 | 308716 N N N/A N/A
7 50 St Augustines K 622825 | 309573 Y Y(1m) im Y
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RElEEN! Distance Does this
ORI to kerb of location
: : X 0S Y OS (Y/N with
Site i e Site Grid Grid In e nearest represent
Code Type Ref Ref AQMA? (m) to road(N/A if worst-
2t a I?cc:;ble) ex (z)assuere'?
exposure) pp P ’
8 32 St Augustines K 622865 | 309529 Y Y(1m) 2m Y
9 13 St Augustines K 622905 | 309496 Y N 1m N/A
10 65 St Augustines K 622813 | 309609 Y N 1m N/A
11 Upper King Street K 623337 | 308632 Y N N/A N/A
12 Cattlemarket Street R 623320 | 308430 Y Y(1m) im Y
13 Castle Meadow R 623141 | 308606 Y N N/A N/A
14 Castle Meadow 2 R 623250 | 308590 Y N N/A N/A
15 Lakenfields UB | 623678 | 307013 N Y(20m) N/A N/A
16 Grapes Hill (lower) R 622386 | 308838 Y N N/A N/A

LAQM USA 2012

Norwich City Council USA 2012

20



RElEEN! Distance Does this
ORI to kerb of location
: : X 0S Y OS (Y/N with
Site i e Site Grid Grid In e nearest represent
Code Type Ref Ref AQMA? (m) to road(N/A if worst-
2t a I?cc:;ble) ex (z)assuere'?
exposure) pp P ’
17 62 Magpie Road R 622970 | 309651 N Y (1m) 2m Y
18 26 Bull Close Road R 623228 | 309625 N Y (1m) 5.5m Y
19 24 Bargate Court R 623422 | 309388 N Y (1m) 4m Y
20 5 Riverside Road R 623863 | 308501 Y Y (1m) 3m Y
21 Wellington Lane K | 622419 | 308797 | v Y (15m) im Y
(lower)
22 71 Dukes Court R 622431 | 308663 Y Y (1m) am Y
23 Chalk Hill Road R 623906 | 308596 Y Y (1m) 7m Y
24 Reads Flour Mill K 623796 | 307772 N Y (1m) 1m Y
25 Carrow Bridge House R 623900 | 307709 N Y (1m) 5m Y
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RElEEN! Distance Does this
SeBIITEE to kerb of location
. : X 0S Y OS (Y/N with
Site i e Site Grid Grid In e nearest represent
Code Type Ref Ref AQMA? (m) to road(N/A if worst-
2t a I?cc:atble) ex (z)assuere'?
exposure) pp P ’
26 Zipfel House R 623185 | 309649 N Y (1m) 3m Y
27 68 Bull Close Road R 623305 | 309543 N Y (1m) 4m Y
28 Rotary House King R | 623879 | 307658 N Y (3m) 2m Y

Street

LAQM USA 2012
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2.2 Comparison of Monitoring Results with AQ
Objectives

2.2.1 Nitrogen Dioxide
Automatic Monitoring Data

Automatic monitoring results at the Urban Background Lakenfields (AURN) Site have
shown similar NO, concentrations over the past three years. The concentrations are

well below the AQS objective limits.

Results at the mobile continuous monitor located at the Castle Meadow Site have
consistently exceeded the AQS objectives over the past four years. The 2011 results
remained at a similar level as those recorded in 2010 with only a 1pg/m® fall in
concentrations. The measured levels of 52ug/m® in 2011 confirms the poor air

quality in the area and demonstrates the continued need for an AQMA in the area.

The hourly objective for NO, of (200ug/m? not to be exceeded more than 18 times
per year) has been exceeded for the first time. The results in 2010 came close to
this limit with 15 exceedences of 200pg/m*. The 2011 results show 34 exceedences
of the 200ug/m® objective (18 are allowed). This is a substantial increase from the
2010 results. It should be noted the road on which the monitoring takes place is
restricted to buses only and the monitor is located in a worst case location between
two bus stops. The area is likely to be an area where people may spend an hour;
therefore relevant exposure for this objective does exist. It would be recommended
Detailed Analysis of monitoring data with reference to the time of day and wind

direction is undertaken to assess the cause of this exceedence in more detalil.
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Table 5 Results of Automatic Monitoring of Nitrogen

Norwich City Council USA 2012

Dioxide: Comparison with Annual Mean Objective

Valid Data
Capture Valid Annual Mean
Location | Site Tvoe Within | for period Data Concentration pg/m?® (%
yp AQMA? of Capture | data capture for the year)
monitoring | 2011 %
%
2008 | 2009 | 2010 | 2011
Norwich
Castle Roadside Y 93 93 45 41 53 52
Medow
Norwich Urban
Lakenfields | Background N 92 92 N/A 16 13 13

LAQM USA 2012
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Table 6 Results of Automatic Monitoring for Nitroge

Valid Data
Capture Valid Number of
. . Within | for period Data Exceedences of Hourly
Location | Site Type | Aopma2 of Capture Mean (200 pg/m?)
monitoring | 2011 %
%
2008 | 2009 | 2010 | 2011
Norwich
Castle Roadside Y 93 93 0 1 15 34
Medow
Norwich Urban 0
Lakenfields | Background N 92 92 N/A (80) 0 0

LAQM USA 2012
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n Dioxide: Comparison with 1-hour mean Objective
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Diffusion Tube Monitoring Data

During 2011 diffusion tube monitoring by Norwich City Council identified nine sites
exceeding the air quality objective limit of 40ug/m®. The council is currently in the
process of declaring a large proportion of the town centre as an AQMA. When this
new AQMA is finalised it will cover all areas where an exceedence has been
identified in 2011.

The areas where exceedences occurred outside of existing AQMAs were;
= 256 King Street;
= Rotary House King Street;
= St Stephens (mid); and

= Zipfel House.

The continuing exceedences along King Street highlight the need for an AQMA in
this area. The monitoring at St Stephens is not at a site of relevant exposure,
however this area will be incorporated into the new city centre AQMA. The
exceedence at Zipfel House on Bull Close Road indicates the need to declare an
AQMA in this area. The new AQMA will include this area.
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Figure 9 Results of Nitrogen Dioxide Diffusion Tube  sin 2011
Triolicate Data Annual mean
Site Location Site | Within por capture | concentration
Code Type | AQMA? 2011 (bias factor =
Collocated
(months) 0.93)
256 King
1 Street R N Triplicate 12 41.9
5 Queens Rd R N N/A
Travelodge 7 31.8
St Stephens
3 (mid) K N N/A 10 53.0
130
4 Magdalen R N
Street Triplicate 12 29.0
5 Grapes Hill R v N/A
(upper) 11 24.9
6 Exchange St N/A 10 32.7
50 St
! Augustines N/A 12 47.5
32 St
8 Augustines K Y N/A 9 36.2
13 St
9 Augustines K Y N/A 11 37.6
65 St
10 Augustines K Y N/A 11 29.6
Upper King
11 Street K Y NIA 12 35.2
12 Cattlemarket R v N/A
Street 12 45.0
Castle
13 Meadow R Y N/A 11 51.1

LAQM USA 2012
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. D Annual mean
: . - Triplicate ata ual mea
Site Location Site | Within or capture | concentration
Code Type | AQMA? Collocated 2011 (bias factor =
(months) 0.93)
Castle
14 Meadow 2 R Y N/A 11 52.5
] Co-location
15 Lakenfields uUB N Tubes
(triplicate) 11 13.1
Grapes Hill
16 (lower) R Y N/A 11 25.6
62 Magpie
17 Road R N N/A 11 31.6
18 26 Bull Close R N o
Road Triplicate 12 35.0
24 Bargate
19 Court R N N/A 11 35.1
5 Riverside
20 Road R Y Triplicate 12 49.4
21 Wellington K v N/A
Lane (lower) 10 26.2
71 Dukes
22 Court R v N/A 10 27.9
Chalk Hill
23 Road R Y N/A 12 31.1
Reads Flour
24 Mill K N NIA 12 23.1
Carrow
25 Bridge House R N N/A 12 24.7
26 Zipfel House R N N/A 11 42.8
27 68 Bull Close R N N/A
Road 12 29.1
Rotary House
28 King Street R N N/A 11 40.2
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Table 7 Results of Nitrogen Dioxide Diffusion Tubes

(2006 to 2011)

Historic Annual Mean Concentrations (ug/m3)

2006 | 2007 | 2008 | 2009 | 2010 | 2011
256 King Street N/A 45.2 41.2 44.2 41.5 41.9
Queens Rd
Travelodge N/A 41.9 32.8 37.3 40.3 31.8
25 Surrey Street N/A 33.5 27.3 29.9 31.1 #N/A
St Stephens (mid) 46 46.4 48.4 52.1 54.5 53.0
Chapelfield/Wessex
St 32 35.6 30.5 36.1 N/A #N/A
Lakenfields N/A N/A N/A 13.6 15.1 13.1
26 Johnson Place 41 33.7 24.3 31.9 N/A #N/A
Chalk Hill Road N/A N/A N/A 30.9 34.1 31.1
130 Magdalen
Street N/A 40.1 36.7 35.2 39.7 29.0
Reads Flour Mill N/A N/A N/A 23.8 24.9 23.1
Grapes Hill (upper) 25 28.4 23.2 26.7 26.3 24.9
Exchange St 42 42.3 41 40 38.7 32.7
50 St Augustines 50 52.1 50.9 56.2 55 47.5
Tombland 42 47.7 27.8 30.1 36.3 #N/A
Upper King Street 32 37.8 32.4 34 26.3 35.2
73 Prince of Wales
Road N/A 39.1 31.8 35.4 36.3 #N/A
Cattlemarket Street 42 52.8 43.1 50.3 48.4 45.0
Castle Meadow 46 52.9 48.8 53 58.4 51.1
Castle Meadow 2 46 46.6 45.3 47.1 49.6 52.5
Grapes Hill (lower) 29 30.7 28 27.8 29.5 25.6
32 Key and Castle
Yard N/A 35.6 31.9 33.7 N/A #N/A
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Historic Annual Mean Concentrations (ug/m3)

2006 | 2007 | 2008 | 2009 | 2010 | 2011
29 St Martins Road N/A 25.3 22.7 26.3 N/A #N/A
Boundary PH 414
Aylsham Rd N/A N/A 25 23.8 29.1 #N/A
Kerrisons 353
Aylsham Rd N/A N/A 35.5 37.4 37.2 #N/A
221 Mile Cross
Lane N/A N/A 33 34.8 36 #N/A
13 Aylsham Rd N/A 32.7 26.8 30.9 N/A #N/A
158 Waterloo Rd N/A 41.1 23.9 25 N/A #N/A
62 Magpie Road N/A 34.9 32.6 34.2 32.1 31.6
26 Bull Close Road N/A 39.9 35.6 40.5 37.7 35.0
24 Bargate Court N/A 38.4 32.8 37.9 39.3 35.1
124 Barrack St N/A 32.1 24.9 27.6 N/A #N/A
5 Riverside Road 47 48.6 46.4 54.4 52.1 49.4
Wellington Lane
(lower) 32.4 36.7 32.1 33.6 33.9 26.2
71 Dukes Court N/A 31.1 27.6 28.4 28.8 27.9
Carrow Bridge
House N/A N/A N/A N/A 28.8 24.7
288 King St N/A N/A N/A N/A 28.4 #N/A
Zipfel House N/A N/A N/A N/A 42.3 42.8
68 Bull Close Road N/A N/A N/A N/A 34.5 29.1
32 St Augustines N/A N/A N/A N/A N/A 36.2
13 St Augustines N/A N/A N/A N/A N/A 37.6
65 St Augustines N/A N/A N/A N/A N/A 29.6
Rotary House King
Street N/A N/A N/A N/A N/A 40.2
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Norwich City Council USA 2012

30



Norwich City Council USA 2012

2.2.2 PMio

Monitoring for Particulates has been carried out by the council for a number of years.
The AURN Lakenfields site recorded an annual mean of 19ug/m? in 2011. This site
has recorded consistent pollutant concentrations over the past three years from 17 -
19ug/m® with a 1pg/m?® increase per year. These levels are still well below the AQS
objective limit of 40pg/m°. The PMyo objective for daily means has not been
exceeded at the Lakenfields site in past years. During 2011 there was a data
capture of 83% therefore the 90.4 percentile was calculated. The number of
exceedences from the data available was 13 days of a permitted 35. It is
recommended the council continue to monitor at this location and improve data

capture.

The Castle Meadow continuous monitor recorded an increase in PMyp concentrations
over 2010 levels. The annual mean PMyg levels in 2011 were 25pg/m® and the PMyo
daily objective of levels over 50pg/m® was 17days. Both these results are well below

the objective limits.

Both monitors recorded an increase in concentrations for both the annual and daily
objectives for PM;o during 2011.
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Table 8 Results of Automatic Monitoring of PM

10. Comparison with Annual Mean Objective

VglidtData valid Annual Mean
Within forappetji:)% D?iza Concentration  pg/m* (%
Location |Site Type AQMA? of Capture data car;tgu;(ra)for the
monitoring | 2011 %
%
2008 | 2009 | 2010 | 2011
Norwich
Castle Roadside Y 93.5 93.5 19 21 19 25
Medow
Norwich Urban
Lakenfields | Background N 83.5 83.5 N/A 17 18 19
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Table 9 Results of Automatic Monitoring for PM

10. Comparison with 24-hour mean Objective

Number of
Valid Data Exceedences of daily
Capture Valid mean objectives (90th
. : Within | for period Data percencile of daily
Location |Site Type AQMA? of Capture mean PM10
monitoring | 2011 % concentration if data
% capture <90%)
2008 | 2009 | 2010 | 2011
Norwich
Castle Roadside Y 93.5 93.5 4 2 3 17
Medow
Norwich Urban 0 13
Lakenfields | Background N 83.5 83.5 N/A (26) 4 (37)
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2.2.3 Sulphur Dioxide

Data capture at both continuous monitoring sites was above 90% during 2011 for
SO, monitoring. The results from both sites in 2011 met all the air quality objectives

for SO,. The objective for SO, has not been exceeded in past years.
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Table 10 Results of Automatic Monitoring of SO

2: Comparison with Air Quality Objectives

Norwich City Council USA 2012

Number of Exceedences

Valid Data | Valid (percentile in bracket pg/m?®)°
Capture for | Data 15-minute 1-hour 24-hour
Within  |monitoring | Capture Objective Objective Objective
Site ID Site Type | AQMA? | Period %2 | 2011 %" | (266 pg/m®) | (350 pg/m®) | (125 pg/m?)
Norwich
Castle Roadside Y 98.2 98.2 0 0 0
Meadow
Norwich Urban
Lakenfields | Background N 97 97 0 0 0

LAQM USA 2012
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2.2.4 Benzene

Monitoring for Benzene was not carried out by Norwich City Council during 2011.
Previous monitoring results for Benzene determined that ambient levels of Benzene

in Norwich are insignificant in terms of the Air Quality Objective.

2.2.5 Other pollutants monitored

Carbon Monoxide

Monitoring data is available for carbon monoxide from the Castle Meadow continuous
monitor for 2011. There were no exceedences of the air quality objective of 10mg/m?
(8hr running mean) for carbon monoxide in 2011. Data shows the maximum 8hr

running mean of 0.9mg/m?.

Ozone

Monitoring data is available for ozone from both the continuous monitoring sites in
Norwich. Ozone is not included in the LAQM regulations due to its transboundary
nature and thus the limited effectiveness of action of a local scale. There is however
a provisional objective level of 100ug/m® as a running 8 hour mean that is not to be
exceeded more than 10 times per year. The Castle Meadow site recorded no
exceedences of the 100pug/m? (8hr running mean). The Lakenfields site also had no

exceedences during of the Ozone objective in 2011.

PMzs

PM,s monitoring is available for both monitoring stations in 2011. PM,5 is not
included in the regulations for air quality management for local authorities. The
records for the Castle Meadow site show an annual mean of 12pug/m®. The annual

mean recorded at the Lakenfields site was 14pg/m?®.
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2.2.6 Summary of Compliance with AQS Objectives

Continuous monitoring results for NO, at the Castle Meadow site identified an
exceedence of the AQS objective for hourly NO, concentrations. It is recommended
a Detailed Assessment of monitoring results be carried out. If analysis of data

highlights a local source, the extent of exceedences will need to be determined.

All diffusion tube exceedences recorded in 2011 are in the area which will be
declared as the Norwich City Centre AQMA.

All other pollutants measured meet the LAQM objectives in 2011.

Norwich City Council has measured concentrations of NO, above the 1-hour,
objective at relevant locations, and will need to proceed to a Detailed
Assessment , for the area around Castle Meadow continuous monitor.
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3 Road Traffic Sources

3.1 Narrow Congested Streets with Residential
Properties Close to the Kerb

Norwich City Council confirms that there are no new/newly identified congested
streets with a flow above 5,000 vehicles per day and residential properties close to
the kerb, that have not been adequately considered in previous rounds of Review
and Assessment.

3.2 Busy Streets Where People May Spend 1-hour or
More Close to Traffic

Norwich City Council confirms that there are no new/newly identified busy streets
where people may spend 1 hour or more close to traffic.

3.3 Roads with a High Flow of Buses and/or HGVs.

Norwich City Council confirms that there are no new/newly identified roads with high
flows of buses/HDVs.

3.4 Junctions

Norwich City Council confirms that there are no new/newly identified busy
junctions/busy roads.
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3.5 New Roads Constructed or Proposed Since the Las t
Round of Review and Assessment

As part of the new gyratory system developed to improve traffic and air quality in the
area around the St Augustines AQMA one new section of road was built to link
Edward Street with St Augustines Street. This new road is called New Boltolph
Street. There are no receptors located along this new link road. The impacts of the
new gyratory system are looked at in more detail in the following section of the

report.

Norwich City Council has assessed new roads meeting the criteria in Section A.5 of
Box 5.3 in TG(09), and concluded that it will not be necessary to proceed to a
Detailed Assessment.

3.6 Roads with Significantly Changed Traffic Flows

The new gyratory system mentioned above was created during 2011 and has
increased traffic along some of the roads by >25%. The roads where there has been
an increase in traffic by >25% are;

= Magpie Road;

= Edward Street;

= Patteson Road; and

=  Buxton Road.

In order to assess the impacts of these new traffic flows, a DMRB calculation has
been carried out for the worst case receptors on each of the roads. Model
verification was carried out using monitoring on St Augustines Road and Magpie
Road. A verification factor of 3.77 was applied to the results. Full details of the
DMRB calculation are shown in the appendices. The results of the calculation
indicate the air quality objectives will not be exceeded at any of the worst case
receptor locations. The highest modelled impact for NO, was 29ug/m? along Edward
Street. The PMy, results were all below the objective limits with the highest level for

PMyo being 20ug/m? along Edward Street.
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Table 11 DMRB modelled results, roads with >25% inc

Norwich City Council USA 2012

Annual | Annual

mean mean

NO, PMyq
Roads ug/m?3 | pg/m?
Magpie Road 28.4 19.95
Edward Steet 29.6 20.05
Starling Road 15.8 19.17
Patteson Road 15.3 19.14
Buxton Road 14.2 19.07

rease in flow

Norwich City Council has assessed new/newly identified roads with significantly
changed traffic flows, and concluded that it will not be necessary to proceed to a

Detailed Assessment.

3.7 Bus and Coach Stations

Norwich City Council confirms that there are no relevant bus stations in the Local

Authority area.
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4 Other Transport Sources

4.1 Airports

Norwich City Council confirms that there are no new airports in the Local Authority
area.

4.2 Railways (Diesel and Steam Trains)

4.2.1 Stationary Trains

Norwich City Council confirms that there are no locations where diesel or steam
trains are regularly stationary for periods of 15 minutes or more, with potential for
relevant exposure within 15m.

4.2.2Moving Trains

Norwich City Council confirms that there are no locations with a large number of
movements of diesel locomotives, and potential long-term relevant exposure within
30m.

4.3 Ports (Shipping)

Norwich City Council confirms that there are no ports or shipping that meet the
specified criteria within the Local Authority area.
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5 Industrial Sources
5.1 Industrial Installations
5.1.1 New or Proposed Installations for which an Ai r Quality Assessment

has been Carried Out

Norwich City Council confirms that there are no new or proposed industrial
installations for which planning approval has been granted within its area or nearby in
a neighbouring authority.

5.1.2 Existing Installations where Emissions have |  ncreased Substantially
or New Relevant Exposure has been Introduced

Norwich City Council confirms that there are no industrial installations with
substantially increased emissions or new relevant exposure in their vicinity within its
area or nearby in a neighbouring authority.

5.1.3 New or Significantly Changed Installations wi  th No Previous Air
Quality Assessment

Norwich City Council confirms that there are no new or proposed industrial
installations for which planning approval has been granted within its area or nearby in
a neighbouring authority.

5.2 Major Fuel (Petrol) Storage Depots

There are no major fuel (petrol) storage depots within the Local Authority area.
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5.3 Petrol Stations

Norwich City Council confirms that there are no petrol stations meeting the specified
criteria.

5.4 Poultry Farms

Norwich City Council confirms that there are no poultry farms meeting the specified
criteria.
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6 Commercial and Domestic Sources

6.1 Biomass Combustion — Individual Installations

Norwich City Council has identified a new biomass boiler installation which is
proposed on school premises (City of Norwich School). In order to screen the
proposed stack for air quality impacts, the biomass screening tool* on the LAQM

website has been used. The stack release information is shown in Table 12.

Table 12 Biomass stack information, City of Norwich School

Stack information

Diameter (m) 0.23

Stack height (m) 8.2

Output (Kw) 240

wood

Fuel pellets

PM;, emission rate

(als) 0.0019

NOx emission rate

(als) 0.0063
621836.5

Grid reference (X&Y) 306653.5

Building heights have been considered in this assessment; the boiler house which
the stack is attached to is lower than the stack height of 8.2 m. However, the height
of the tallest building within 5 stack heights is 11.9 m (the school building) at a
distance of 15 m from the proposed stack. This building also represents relevant

exposure for the air quality objectives.

The biomass screening tools are designed to screen simple situations; since the
school building is taller than the nearby stack, eddy and downwash effects could be
significant and therefore the screening models are not, strictly speaking, applicable to

this situation.

In order to determine whether there are any air quality issues, a minimum stack
height of 13 m has been assessed. This is the minimum stack height which the

screening tools can be run with, in the light of the nearby tall building.

! http://lagm.defra.gov.uk/review-and-assessment/tools/emissions.html#biomass
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If the release cannot be screened out when assuming a stack height of 13 m, the air
guality impacts with the actual, shorter stack of 8.2m also cannot be screened out

(since the impact with the short actual stack would be worse).

If the release is screened out when assuming a stack height of 13 m, the air quality
impacts with the actual, shorter stack of 8.2m may or may not be acceptable, since

the impact with the short actual stack would be worse.

Results from the biomass calculator have shown the stack would be permissible at
13m. At the assessed height of 13m there would be no anticipated exceedences of
the air quality objectives. This information will be provided back to the planning

department in order to allow them to make an informed decision.

Screen shots from the biomass tool are shown in Appendix D.

Norwich City Council have assessed the biomass plant and determined there will be
no exceedences of the air quality objectives with a stack height of 13m. It will not be
necessary to carry out a Detailed Assessment.

6.2 Biomass Combustion — Combined Impacts

Norwich City Council confirms that there are no biomass combustion plant in the
Local Authority area.

6.3 Domestic Solid-Fuel Burning

Norwich City Council confirms that there are no areas of significant domestic fuel use
in the Local Authority area.
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7 Fugitive or Uncontrolled Sources

Norwich City Council confirms that there are no potential sources of fugitive
particulate matter emissions in the Local Authority area.
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8 Conclusions and Proposed Actions

8.1 Conclusions from New Monitoring Data

Continuous monitoring results for NO, at the Castle Meadow site identified an
exceedence of the AQS objective for hourly NO, concentrations. It is recommended

that a Detailed Assessment of monitoring results is carried out.

All diffusion tube exceedences recorded in 2011 are in the area which will be
declared as the Norwich Town Centre AQMA.

All other pollutants measured meet the LAQM objectives in 2011.

8.2 Conclusions from Assessment of Sources

The new gyratory system created a short section of new road and caused some
roads to have a >25% increase in traffic flow. The new section of road does not have
any receptors located along it therefore there is no relevant exposure for the annual
objectives for PM3p and NO,. The roads with increased traffic flow all remain below

the air quality objectives for NO, and PMjo.
The proposed biomass installation at City of Norwich School will be assessed once

detailed technical specifications are available and an appropriate stack height will be

determined in order to meet the air quality objectives.

8.3 Proposed Actions

Proposed actions from this report are as follows:

* Due to the exceedence of the hourly mean objectives for NO, recorded at the
Castle Meadow continuous monitoring site it is recommended that a detailed
assessment of monitoring data is carried out to understand the potential for

the hourly mean objective for NO, to be exceeded in this area.
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» The council should proceed with declaring the whole town centre as an AQMA
encompassing all areas with current monitoring data above or close to the
NO, annual mean objectives.

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

exceedance of any air quality objectives.

* Proceed to 2013 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 v03_12): 0.93

Factor from local co- location studies

Norwich Lakenfields urban background AURN site (based on 12 periods of data)
Bias Factor A: 0.92 (0.83 — 1.03)

Bias B: 9% (-3% - 21%)

Diffusion Tubes Mean: 14ug/ms3

Automatic Mean: 13ug/ms3

Data Capture for periods used: 96%

Adjusted Tubes Mean: 13 (12-15) ug/m?3

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

" — _— ) :
Checking Precision and Accuracy of Triplicate Tubes ), AEA Energy & Environment
Diffusion Tubes Measurements futomatic Methoc| Data Quality Check
o Start |End Date| 'ube | Tube | Tube . - | Standar | Coefficie |95% CI ) Data Tubes | Automat
= o {1 2 3 Triplica Period pyirt A
o Date |ddmmmivyy (1 a2 d nt of of Capture || Precision ic
D | g < X _|te Mean S et Mean | e
mmiyyy Y 3 s | wam Deviatio | Variation | mean (% DC) Check Monitor
1 | oeovzon | oaozeon 7.4 191 17.2 18 1.0 6 25 14.41 35 Good Good
2 16.4 171 16.9 7 04 2 10 15.18 35 Good Good
3 | oaroxzom | svom2on 15.9 16.4 me 15 26 18 6.4 14.59 32 Good Good
« | sooxzon | osos2on 138 134 183 13 03 3 03 14.73 36 Good Good
s | owoszon | ovoezon 3.0 78 8.3 3 07 8 16 10 33 Good Good
¢ | ovoszon | swvoseon 33 38 10.3 10 03 3 07 12 34 Good Good
v | sooe2o0m | omomeon 1 38 Good
s | owomzon | 3svomzon 10.1 10.0 s 1 08 8 21 8 50 Good r Data Capture
s | svomzon | amomeon 105 116 10.3 1 07 ? 18 8 100 Good Good
w0 | 2momeon | emiozon 15.2 15.0 16.7 16 03 6 24 13 100 Good Good
n | 2a20 231v201 211 213 216 22 04 2 10 18.33 37 Good Good
© | exwaon oyov2012 135 16.3 14.3 15 15 10 36 1S 33 Good Good
13
It iz necessary to have results for at least two tubes in order to calculate the precision of the measurements Good Good
Jverall survey --> o
precision | Overall DC
Bite Name! IDi l IPlecision 11 out of 11 periods have a CY smaller than 207 | (Check average CV & DCfrom
B .

Bias calculated using 10 periods of data
Bias factor A 0.92 (0.83 - 1.03)
Bias B

Bias factor A 0.92 (0.83 - 1.03)

BiasB 9%

Diffusion Tube Blas
5
?
0
4
1)

Asbneeabin hd
AURGITIauT e

pgm- Adjusted Tubes Mean: 13 (12 - 15) pgm~

Jaume Targa, for AEA
\ersion 04 - February 2011
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Discussion of Choice of Factor to Use

Both the national and local bias factor produce very similar results with the local
being 0.92 and national being 0.93. In the 2010 Annual Progress Report the national
bias adjustment factor was used as it provided a more conservative approach to the
results. This report will use the national bias factor, as the figures are so close, in

this case using the national bias will take the marginally more conservative approach.

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 PM;o from the

TEOM; this value is then added back onto the TEOM measurements.

The Norwich Lakenfields site incorporates an FDMS device on the PM1oand PM25
TEOM's.

The Castle Meadow Site was corrected using the Kings College VCM correction tool

(http://www.volatile-correction-model.info/),

Short-term to Long-term Data adjustment
Only one site needed to be annualised due to less than 75% data capture being
available in 2011. This was the tubes on Queens Road (Travelodge) which only had

7 months data capture. See below results for the annualisation:

Average
Mean of site to be annualised / ug m-3 34.2
Data Capture / % 58
Average Annualistaion Factor 1.051
Annualised Mean / ug m-3 35.9
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QA/QC of automatic monitoring
In order to satisfy the requirement outlined in the LAQM TG (09), the following

QA/QC procedures were implemented:

= 2-weekly calibrations of the NOx analyser;
= annual audits and servicing of the monitoring site; and

=  Data ratification.

Calibrations of the NOx analyser were 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 NOx and TEOM analysers and any faults were identified thus

minimising data loss.

Audits of the monitoring site consisted of a number of performance checks to identify
any faults with the equipment. The calibration cylinder was 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.

QA/QC of diffusion tube monitoring

The diffusion tubes are supplied and analysed by Gradko utilising 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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Location Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec
256 King Street 42.6 | 48.8 | 495 | 456 | 38.8 | 40.9 | 38.8 | 40.7 | 429 | 49.6 | 56.0 | 46.2
Queens Rd Travelodge 44.2 | 39.9 | 40.7 22.1 38.1 | 32.6 21.8
St Stephens (mid) 545 | 64.0 | 59.3 | 67.3 | 53.5 | 59.1 | 46.6 | 50.2 | 59.4 55.7
130 Magdalen Street 38.0 | 335 | 31.2 | 286 | 27.1 | 275 | 27.2 | 329 | 26.9 | 30.5 | 37.6 | 33.7
Grapes Hill (upper) 27.7 | 30.1 | 344 | 26.1 | 21.3 | 195 20.2 | 22.8 | 30.6 | 36.5 | 24.8
Exchange St 40.2 | 344 | 355 | 28.7 | 215 | 27.0 | 32.6 | 30.1 54.1 | 47.8
50 St Augustines 50.6 | 57.6 | 51.2 | 51.8 | 51.3 | 48.7 | 35.9 | 56.5 | 42,5 | 56.5 | 60.1 | 50.6
32 St Augustines 38.5 | 39.8 | 339 | 335 49.6 | 40.8 | 26.9 47.8 | 39.9
13 St Augustines 39.6 | 40.3 | 41.4 | 38.0 | 40.5 | 41.3 | 40.9 | 39.3 | 424 | 47.0 | 34.1
65 St Augustines 32.7 | 31.3 | 28.8 | 33.9 | 20.7 | 245 | 32.8 | 26.7 | 36.6 | 42.8 | 39.7
Upper King Street 38.1 | 351 | 43.0 | 35.6 | 36,5 | 345 | 279 | 351 | 39.2 | 379 | 41.3 | 50.5
Cattlemarket Street 43.1 | 52.5 | 56.2 | 54.0 | 46.7 | 45.7 | 41.7 | 43.2 | 42.6 | 49.8 | 65.7 | 39.0
Castle Meadow 58.7 | 51.6 | 50.6 50.1 | 53.9 | 65.9 | 51.8 | 49.1 | 61.7 | 61.5 | 49.7
Castle Meadow 2 56.6 | 53.2 | 50.5 | 56.2 55.9 | 449 | 52.2 | 56.5 | 63.3 | 60.5 | 71.5
Lakenfields 179 | 16.8 | 14.7 | 13.4 | 8.6 | 10.0 10.5 | 10.8 | 15.6 | 21.5 | 14.7
Grapes Hill (lower) 32.2 | 33.0 | 37.6 | 30.9 | 19.2 | 22.8 20.6 | 21.2 | 28.2 | 34.7 | 22.1
62 Magpie Road 30.4 | 35.8 | 38.9 | 31.0 | 32.7 | 335 | 25.2 | 32.2 | 32.7 46.3 | 34.9
26 Bull Close Road 35.0 | 40.1 | 38.4 | 341 | 403 | 37.2 | 29.2 | 379 | 38.4 | 40.0 | 39.1 | 415
24 Bargate Court 352 | 349|359 | 431 | 33.2 | 379 | 38.7 | 40.3 | 36.7 | 38.3 | 41.3

5 Riverside Road 50.8 | 59.8 | 58.0 | 54.2 | 53.2 | 485 | 46.0 | 51.5 | 49.0 | 62.3 | 68.2 | 35.8
Wellington Lane (lower) 35.0 320 | 27.0 | 20.9 | 25.2 30.0 | 240 | 31.3 | 36.8 | 19.8
71 Dukes Court 37.1 36.7 | 30.0 | 22.5 | 23.9 245 | 24.2 | 31.6 | 40.4 | 29.7
Chalk Hill Road 343 | 324 | 342 | 354 | 27.0 | 28.7 | 30.9 | 31.0 | 30.5 | 343 | 43.3 | 39.1
Reads Flour Mill 29.7 | 288 | 26.0 | 21.7 | 17.0 | 20.0 | 145 | 19.1 | 19.8 | 26.1 | 36.8 | 38.8
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Location Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
Carrow Bridge House 341 | 31.8 | 29.0 | 20.1 | 216 | 21.7 | 232 | 25.6 | 21.8 | 27.8 | 34.6 | 28.0
Zipfel House 52.9 | 44.1 | 409 | 48.0 | 46.3 | 37.8 | 434 | 476 | 479 | 52.6 | 44.2
68 Bull Close Road 30.9 | 33.6 | 335 | 29.6 | 28.8 | 28.1 | 27.6 | 285 | 29.5 | 34.2 | 39.2 | 315
Rotary House King Street 47.1 | 49.7 | 452 | 40.0 | 379 | 33.6 | 39.8 | 449 | 435 | 49.3 | 45.0
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Appendix C: DMRB Calculations

Input Data
Background Concentrations
Year NOXx NO» PMjio
2011 20 13 19
Distance to Speed | Road
Roads X Y AADT receptor (m) (kmph) | Type | %LDV | %HGV
Magpie Road 623042 | 309691 9677 7.5 43 | B 95 5
Edward Street 622991 | 309562 10203 6 42 | B 95 5
Starling Road 622908 | 309716 1539 10 32| B 95 5
Patteson Road 622748 | 309879 1215 11.3 28| B 95 5
Buxton Road 622786 | 309798 502 6.8 26 | B 95 5
Verification sites
Magpie Road 622970 | 309651 9677 2 43.2 | B 95 5
St Augustines Street 622865 | 309529 12551 2 36.8 | A 95 5
Verification

Verification was carried out based on diffusion tubes located on Magpie Road and St Augustines Street, both of which are impacted
by the new gyratory system. An adjustment factor of 3.77 was derived and applied to the modelled NOx results before putting these
into the NOx to NO, converter to derive total NO, for the junction.
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Mg Modelled Ratio of Adjustment Adjusted Adjusted Modelled % Difference
Monitored Monitored Factor for Modelled Modelled Monitored NO.
Site ?\l"’gkgrofmé ?\fgkgmfr‘% Total NO, c tR%acti_ c ?%ac:_ Road Modelled Road Total T’\?éal Total NO, [(Modellzed -
2 (ug/m?) S gmy | S ré “/'n‘f;) o rE “/'r?]’}) NO,/Modelled Road Contribution NO, oy | tom?) | Monitoredy
x (19 x (M9 Road NO, Contribution | NOy (ug/m® | (ug/m?) Hg Monitored]
S ALLEES 13 203 36.2 54.6 14.7 3.72 55.4 757 | 36.6 36.2 1.1%
Street 3.775
. 13 20.3 31.6 42.1 10.9 3.87 41.0 61.2 31.3 31.6 -0.9%
Magpie Road
Results
Annual | Annual
mean mean
NO- PM1q
Roads pg/m?3 | pg/m?
Magpie Road 28.4 19.95
Edward Street 29.6 20.05
Starling Road 15.8 19.17
Patteson Road 15.3 19.14
Buxton Road 14.2 19.07
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Map of St Augustines Gyratory

Norwich City Council USA 2012
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Appendix D: Biomass Calculations

Review and Assessment Tool for PM,, from biomass combustion stacks

The maximum emissions of PM,, in gls from biomass combustion source emissions are calculated
for your given stack details. Greater emission rates may result in exceedence of the 24 hour

objective for PM10 in England, Wales and Northern Ireland or the annual mean objective in Scotland.

Enter required information in Cream Cells
Resulting Emission in Red Bold

Building height 12 m
Stack diameter 0.23 m
Stack height 13 m

I Rest ofUK 'I

Location {Scotland, Rest of UK}

PM, &nnual mean background concentration (include 19 3
i - ugm
roadside contribution at relevant receptors)
Calculated Effective stack height | 17 |m
Target Emission Rate [ 0.0104 |g's |

If the maximum stack emission rate is less than the target above then it is not likely that the most
stringent objective for PM,, will be exceeded

Review and Assessment Tool for oxides of nitrogen emissions from biomass combustion stacks

Annual mean NO, objective

h

The target emissions of NO, in gls from bi combustion source 1s are calculated for
your given stack details. Greater emission rates may result in exceedence of the annual mean
objective for NO,

Enter required information in Cream Cells
Resulting Emission in Red Bold

Building height 12 m
Stack diameter 0.23 m
Stack height I 13 m

Location {Scotland, Rest of UK}

I Rest of UK 'I

NO, &nnual mean background concentration (include 19 3
. i ugm
roadside contribution at relevant receptors)
Calculated Effective stack height [ 17 m
Target Emission Rate | 0.0491 |g's |

If the imum stack 1 rate is less than the target above then it is not likely that the annual

mean limit value for NO, will be exceeded

LAQM USA 2012

59



Norwich City Council USA 2012

Review and Assessment Tool for oxides of nitrogen emissions from biomass combustion stacks

Hourly mean NO, objective

The target emissions of NO, in g!'s from biomass combustion source emissions are calculated for
your given stack details. Greater emission rates may result in exceedence of the annual mean
objective for NO,

Enter required information in Cream Cells
Resulting Emission in Red Bold

Building height 12 m
Stack diameter 0.23 m
|Stack height | 13 m

Location {Scotland, Rest of UK} I Rest of UK -I

NO, Annual mean background concentration (include 19 3
. L = 1))
roadside contribution at relevant receptors)
Calculated Effective stack height | 17 |m
Target Emission Rate [ 0.0306 |g's |

If the maximum stack emission rate is less than the target above then it is not likely that the hourly
mean objective for NO, will be exceeded
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