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Executive Summary

The Government published the revised Air Quality Strategy for England, Scotland,
Wales and Northern Ireland in July 2007. At the centre of this Air Quality Strategy are
the use of air quality standards, which enable air quality to be measured and
assessed. These standards also provide the means to set air quality objectives and
timescales. The air quality objectives had to be achieved between 2003 and 2010.

Local Authorities are required to review and assess the air quality in their areas to
determine whether the air quality objectives are likely to be met. Where the likelihood
of exceedences of the air quality objectives are identified, in areas of significant
public exposure, a detailed assessment of that area will be required. Depending upon
the findings, an Air Quality Management Area (AQMA) may need to be declared,
followed by a further assessment and the formulation of an action plan to help reduce
these exceedences.

This report represents the first stage of the fifth round of review and assessment of
local air quality in the Carlisle district. Carlisle City Council has previously undertaken
4 rounds of review and assessment. This has concluded that overall air quality within
the district is good. There are, however, small pockets within the city where the
annual mean objective level for nitrogen dioxide is being exceeded due to road traffic
sources. As a consequence 6 Air Quality Management Areas have been declared
between 2005 and 2008.

A OFurther Assessmenté undertaken by specia
behalf of Carlisle City Council, in 2009, concluded that AQMA 3 should be extended.

This extension now covers additional residential properties along Wigton Rd, (odd

no& 1-11 and even no®&. 2-24) as well as properties on Caldcotes. The need to

extend the AQMA was due to exceedences of the annual mean objective level for

nitrogen dioxide in this area. The order to extend the AQMA came into force on 1%

July 2010 following no objections from consultees.

The purpose of this Updating and Screening Assessment is to identify any significant
changes that may have occurred since the previous rounds of review and
assessment were completed. This includes a detailed analysis of new monitoring
data for 2011 and a breakdown of any new or changed emissions sources across the
district, as well as any other local changes that might affect air quality. If significant
new sources or exposure risks are identified then the City Council would need to
proceed to a Detailed Assessment.

When dealing with major new development prospective developers are usually asked
to demonstrate the likely impacts and mitigation measures by submitting an Air
Quality Impact Assessment (AQIA). Depending on the conclusions of the impact
assessment and in the event of a granted application, it may be necessary to
proceed to a detailed assessment should the predicted impacts be sufficient to
warrant further detailed investigation.

The three principal pollutants that are currently monitored by Carlisle City Council
include; nitrogen dioxide, particulate matter (PMio and PM ;,5) and benzene. This
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report presents both the historical and the most recent results for 2011 for
comparison purposes. The latest results for PMyy, PM,5 and Benzene show that
levels remain consistently below the objective.

New monitoring data for nitrogen dioxide indicates that there are locations within all 6

of our A Q M A which remain above, or borderline of, the annual mean objective level.

This Updating and Screening assessment has not identified any exceedences of the

air quality objectives oThd?201ll dataindidatestharthee x i st i
annual mean NO, concentrations have decreased at the vast majority of monitoring

locations across the district, compared to 2010. This supports the conclusions of

Progress Report (2011) in that the unexpected increase in NO; levels during 2010

was due to adverse meteorological conditions.

The most significant development in the district since the previous round of review
and assessment has been the completion of the Carlisle Northern Development
Route (CNDR) in February 2012. The Further Assessment (2007) indicated that the
opening of the CNDR will have a major impact on nitrogen dioxide levels along A7
(AQMA 1) bringing levels to below the objective level. A Further Assessment
undertaken in 2009 also indicated that the CNDR will have a significant positive
impact on air quality along the A595 (AQMAOG 8 and 4).

At this stage it is not feasible to draw firm conclusions as to the full effects of the

CNDR from traffic count or air quality monitoring data. Early indications from traffic

counts and local experience suggest that the bypass is having a significant effect on

congestion and traffic volume in some of the key arterial routes through the city. In

particular there is a reported reduction of approximately 13% of the average daily

traffic count along the A7 (AQMAL). In order to enable accurate 6é&f or e and af't
comparisons to be drawn at key locations across the district it is anticipated that

much of the monitoring network will remain unchanged during 2012.

Some minor changes have been made to the diffusion tube monitoring network this
year to allow for a new supermarket development on Caldewgate and to begin
monitoring air quality at residential properties along the route of the CNDR. Initial
investigation shows that the distance of these properties to the road, the open rural
environment and the free flowing nature of the traffic is unlikely to give rise to any
exceedence of the objectives at any of the newly identified receptors along the CNDR
route. Previous air quality impact assessment work carried out in the planning stages
of the development also supports this prediction.

This report will be followed by a revised Air Quality Action Plan. The draft plan is
complete and available for public consultation. Stakeholders and statutory consultees
have also been sent a copy of the plan for comment. It is expected that the final
version will be approved by the council in late summer 2012. The draft plan is
available to view on the City Council website at:
http://www.opinionsuite.com/cumbria/carlisle-city-council/local-environment/http-
www-carlisle-gov-uk-environment_and_waste.aspx

LAQM USA 2012 3


http://www.opinionsuite.com/cumbria/carlisle-city-council/local-environment/http-www-carlisle-gov-uk-environment_and_waste.aspx
http://www.opinionsuite.com/cumbria/carlisle-city-council/local-environment/http-www-carlisle-gov-uk-environment_and_waste.aspx

April 2012 Carlisle City Council i England

Table of contents

1 INEFOAUCTION L.t e e e e e e e e e e e e 9

1.1 Description of Local AUTNOITY AFEa ......ueiiieeiii i s e e e e e e e e e nnnaee s 9

1.2 U0 T0 LY=o ) B = o o o N 9

1.3 Air QUAlILY ODJECLVES ....uvvviiiieeiiiiciiiie e e s e e e e e e s e e e e e e s e st e ae e e e e e e s e s nnnnrnneees 10

1.4 Summary of Previous Review and ASSESSMENLS .......ccuuveiieeeeiiiiiiiireeieeesssiinereeee e e s e snnnsnneeees 11

2 New MONItOriNg Data ......coooeeeeeeeeeeeeee e 17

2.1 Summary of Monitoring UNAEMaKEeN ...........euieeeiiiiiiiiieiiee et e e e s rrre e e e e e e e nrnrneee e e e 17

2.1.1 AUtOMAtic MONITONNG SIEES ..viiiiiiiiiiiee e e e e e e e e s s st r e e e e e s e ennnraeeees 18

2.1.2 NoN-Automatic MONILONNG SIEES ......eeiiiiiiieiiiiie ettt 20

2.2 Comparison of Monitoring Results with AQ ODJECHIVES .........ccuviiiiiiiiiiii e 24

221 NIEFOGEN DIOXIAE ....eeiiiiiiei ettt ettt s et e e s abe e e s aabb e e e s annneee s 24

2.2.2 PG ettt oottt ettt ettt ettt ettt ettt ettt et et ettt ettt et et e ettt 43

2.2.3 BENZENE ... 44

2.2 PM 05 eeeeeeee oottt ettt ettt ettt ettt ettt n et 45

2.25 Summary of Compliance with AQS ODJECHVES .........cooiiiiiieiiiiie e 45

3 ROAA TraffiC SOUICES ......uuiiiiiiiiiiie e 46

3.1 Narrow Congested Streets with Residential Properties Close to the Kerb ............covvvveeeees 46

3.2 Busy Streets Where People May Spend 1-hour or More Close to Traffic.........ccccvvvvvveennns 47

3.3 Roads with a High Flow of Buses and/or HGVS. ..ot 47

I N 11 ] (o1 o 1 - SO PO O PP RP P PPRPP 47

35 New Roads Constructed or Proposed Since the Last Round of Review and Assessment.. 48

3.6 Roads with Significantly Changed Traffic FIOWS..........ccccoiiiiiiiiie e 49

3.7 Bus and Coach STAtIONS .........ooiiiiiiiiiiiiiie e 50

4 Other TranSPOIt SOUICES ... i it e e e e e e e 51

o N o T ¢ T PP PUU PR PPPPPPNE 51

4.2 Railways (Diesel and Steam TraINS) ........uuuuuueeuererrrirereeeresreeeeerrreseerrerrrerererer—————————————. 52

4.2.1 SEALIONANY TTAINS ... s 52

4.2.2 o) T TR I = V1 £ PSPPIt 52

4.3 Lo S (5] 11 0] o 1T ) ISPt 52

5 INAUSTIIAl SOUICES ... 53

51 INAUSEriAl INSTAIATIONS .....eeiiiiiiiiie e 53

5.1.1 New or Proposed Installations for which an Air Quality Assessment has been Carried Out 53
5.1.2 Existing Installations where Emissions have Increased Substantially or New Relevant

EXPosure has been INIFOAUCE ............eoiiiiiiiiiiiiie ettt e et e e et e e e e nbbeeeeanes 54

51.3 New or Significantly Changed Installations with No Previous Air Quality Assessment........ 54

5.2 Major Fuel (Petrol) SIOrage DEPOLS ........uiii ettt s 54

5.3 PEtrOl STALIONS ... eeeiei ittt 55

5.4 POUIIY FAIMNIS. ...ttt e e e e ettt e e e e e s e s aeb et e e e e e e s e e nbnbeeeaaaeeeaannnnes 55

LAQM USA 2012 4



April 2012 Carlisle City Council i England

6 Commercial and DOMESTIC SOUICES .......uuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieniaeaeeeeeaeeeeeeaee 56
6.1  Biomass Combustion i Individual INStallations ...........ccccoverieiiniienie e 56
6.2 Biomass Combustion T Combined IMpPacts.........cccccee i 57
6.3 Domestic Solid-Fuel Burning (Sulphur DIOXIAE) .....ceveeeiiiieiiiieiie e scciiieie e e sesiiireee e e e 57
7 Fugitive or Uncontrolled SOUICES........coooiiiiiiiiiiee 59
8 Conclusions and Proposed ACLIONS .......ccoiiiiiiiiiii e 60
8.1 Conclusions from New Monitoring Datal ........c.ccoiiciviiiiieee e e e senrrree e 60
8.2  Conclusions from ASSESSMENT Of SOUICES ........eiiviiiiiieriee e 61
8.3 (0] o T0FT=To AN od 1T o1 PR 62
9 R BT BN C RS .. e 63
Y o o =T Lo [T o= 64-84

LAQM USA 2012 5



April 2012 Carlisle City Council i England

List of Tables

Table 1.1  Air Quality Objectives included in Regulations for the purpose of Local Air
Quality Management in England.

Table 2.1 Details of Automatic Monitoring Sites

Table 2.2 Details of Non- Automatic Monitoring Sites

Table 2.3  Results of Automatic Monitoring for Nitrogen Dioxide: Comparison with
Annual Mean Objective

Table 2.4  Results of Automatic Monitoring for Nitrogen Dioxide: Comparison with 1-
hour Mean Objective

Table 2.5  Results of Nitrogen Dioxide Diffusion Tubes in 2011

Table 2.5a NO; diffusion tube results at monitoring locations in area A.
Table 2.5b  NO, diffusion tube results at monitoring locations in area B.
Table 2.5¢c  NO diffusion tube results at monitoring locations in area C.
Table 2.5d NO; diffusion tube results at monitoring locations in area D.
Table 2.5e  NO; diffusion tube results at monitoring locations in area E.
Table 2.5f NO, diffusion tube results at monitoring locations in area F.
Table 2.5h NO, diffusion tube results at monitoring locations in area H.

Table 2.6  Results Automatic Monitoring of PM3o: Comparison with Annual Mean
Objective

Table 2.6b Results Automatic Monitoring of PM1o: Comparison with 24-hour Mean
Objective

Table 2.7  Results of Benzene Monitoring: Comparison with Running Annual Mean
Objective

Table 2.8  Results of PM; 5 Automatic Monitoring: Comparison with Annual Mean
Objective

LAQM USA 2012 6



April 2012

Carlisle City Council i England

List of Figures

Figure 1.1
Figure 1.2
Figure 2.1
Figure 2.2

Figure 2.3

Figure 2.4

Figure 2.5

Figure 2.6
Figure 2.7
Figure 2.8
Figure 2.9
Figure 2.10
Figure 2.11
Figure 2.12
Figure 2.13
Figure 2.14
Figure 2.15
Figure 2.16
Figure 2.17

Figure 2.18

Figure 2.19

Map of all AQMA Boundaries.

Maps of individual AQMA Boundaries
Maps of Automatic Monitoring Sites.
Map of Non Automatic Monitoring Sites.

Trends in Annual Mean Nitrogen Dioxide Concentration Measured at
Automatic Monitoring Sites.

Results of Hourly Automatic Monitoring for Nitrogen Dioxide: Comparison
with 1-hour Mean Objective at Paddys Market.

Results of Hourly Automatic Monitoring for Nitrogen Dioxide: Comparison
with 1-hour Mean Objective at Stanwix Bank.

Map of diffusion tube locations in area A.
Chart showing NO,, diffusion tube trends at monitoring locations in area A.
Map of diffusion tube locations in area B
Chart showing NO- diffusion tube trends at monitoring locations in area B.
Map of diffusion tube locations in area C
Chart showing NO-, diffusion tube trends at monitoring locations in area C.
Map of diffusion tube locations in area D.
Chart showing NO,, diffusion tube trends at monitoring locations in area D.
Map of diffusion tube locations in area E.
Chart showing NO,, diffusion tube trends at monitoring locations in area E.
Map of diffusion tube locations in area F.
Chart showing NO, diffusion tube trends at monitoring locations in area F.

Chart showing NO,, diffusion tube trends at monitoring locations in area H.

Results of PM3g Automatic Monitoring: Comparison with 24-hour Mean
Objective.

LAQM USA 2012 7



April 2012 Carlisle City Council i England
Appendices

Appendix A: QA/QC Data.

Appendix B: Monthly NO; diffusion tube Results 2011 i Raw Data.

Appendix C: NO; diffusion tube Results 2011 1 Calculated data.

Appendix D: A7 (AQMA 1) Traffic Count data.

Appendix E: CNDR Traffic Count Data.

LAQM USA 2012 8



April 2012 Carlisle City Council i England

1 Introduction

1.1 Description of Local Authority Area

Carlisle City Council is the most northerly of the 6 Cumbrian authorities and covers
more than 400% miles.

The City of Carlisle supports the highest population concentration in Cumbria with
over 70,000 people living within the urban area. The rural towns of Brampton and
Longtown support the next two highest population concentrations, around 4000 and
2000 respectively.

Carlisle is remote from other centres of population being 300 miles from London,
more than 120 miles from Manchester, more than 90 miles from Glasgow and
Edinburgh, and 60 miles from Newcastle Upon Tyne. Consequently Carlisle is the
regional, commercial, administrative and retail centre serving a catchment population
of around 450,000 who live within an hours travelling time of the city.

Today 0 s economy i s characterised by food

automotive component manufactures and engineering. The dominant sectors are
branch operation in warehousing, retailing, manufacturing, public administration and
health services.

Carlisle is also a significant transport hub for rail services and the national road
transport network.

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
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.

LAQM USA 2012 9

P



April 2012

1.3 Air Quality Objectives

Carlisle City Council i England

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 (Sl 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).

Table 1.1 Air Quality Objectives included in Regulations 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 : I
5.00 pg/m? Running annua 31.12.2010
mean
1,3-Butadiene 2.25 pg/m? Running annual 31.12.2003
mean
. 3 Running 8-hour
Carbon monoxide 10.0 mg/m 31.12.2003
mean
Lead 0.5 pg/m? Annual mean 31.12.2004
0.25 pg/m?® Annual mean 31.12.2008
200 ug/m® not to
be 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
) exceeded more
Particles (PMyo) 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 | 4 1\ 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 ug/m®, not to
be exceeded more | 15 minyte mean 31.12.2005
than 35 times a
year
LAQM USA 2012 10
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1.4 Summary of Previous Review and Assessments

Since 1996 Carlisle City Council has been monitoring pollution levels in Carlisle and
comparing them with the national air quality objectives, as part of a process known
as review and assessment.

Our review and assessment work has concluded that air quality within our local
authority is generally very good. For the majority of pollutants the concentrations
found in Carlisle are well below the governments health based objectives and are not
of any concern. However there are small pockets within the city where the annual
mean objective for nitrogen dioxide is not being met due to road traffic emissions.
The local authority has subsequently declared six Air Quality Management Areas
within the city.

Stage 1 Report 1996 - concluded that a stage 2 assessment would be required for
nitrogen dioxide and particulates

Stage 2 Report 1998 - concluded that a detailed stage 3 assessment would be
required in respect to nitrogen dioxide and particulates.

Stage 3 Report 2000 - concluded that it was unlikely that an air quality objective
would be exceeded.

Updating and Screening Assessment 2003 T concluded that a detailed
assessment would be required for nitrogen dioxide and particulates.

Detailed Assessment 2004 1 concluded that it was likely that the annual mean
objective for nitrogen dioxide would be exceeded at locations alongside the A7. As a
consequence Air Quality Management Area No.1 was declared in 2005

Progress Report 2005 1 concluded that it was likely that the annual mean objective
for nitrogen dioxide would be exceeded at locations alongside Currock Street. As a
consequence Air Quality Management Area No.2 was declared in Dec 2006

Updating and Screening Assessment 2006 - concluded that a detailed
assessment would be required in respect to the annual mean nitrogen dioxide at 4
locations within the City i.e. Wigton Rd, Bridge St, London Rd and Dalston Rd.

Progress Report 2007 i update on air quality issues.

Detailed Assessment 2007 i concluded that it was likely that the annual mean
objective for nitrogen dioxide would be exceeded at locations alongside Wigton Rd,
Bridge St, London Rd and Dalston Rd. As a consequence Air Quality Management
Areas No&. 3, 4, 5 and 6 were declared in 2008.

Further Assessment Report 2007 i confirmed that AQMA boundaries for AQMA
Nob & and 2 were correct.

Progress Report 2008 i update on air quality issues

Further Assessment Report2009i conf i r med that the ®dundar.i
6 are correct. It recommends that the boundary of AQMA No.3 be extended to the
bottom of Caldewgate roundabout.
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Updating and Screening Assessment 2009 - concludes that that the existing
boundary of AQMA No.3 on Wigton Rd will need to be extended to the Caldewgate
roundabout and include properties on Caldcotes.

Progress Report 2010 i update on Air Quality issues. Confirmed that the recent
extension of AQMA No.3 had taken place and gave an update on progress with
action plan measures.

Progress Report 2011 1 update on Air Quality issues. Confirmed no further changes
reqguired to AQMAOGs and gave an update on pro

The following maps show all si x @fbeert decdarehiQMA O s t h:
di strict. Al haveobken teklared Au@ hbAercsedences of the nitrogen

dioxide annual mean objective. Figure 1.1 shows all of the AQMAGs on one | arg
and the subsequentfiguress how t he i ndividual. AQMAGOs 1 n mc
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Figure 1.1 Map of all AQMA Boundaries

Location of Carlisle AQMAs.
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Figure 1.2 Maps of individual AQMA Boundaries

Air Quality Management Area 1 - A7
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