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Executive Summary

This Progress Report has considered the following new monitoring data for calendar year 2012.
During 2012, Fife Council undertook ambient monitoring of NO, tubes at 51 locations within Fife.
When assessing the 2012 annual mean nitrogen dioxide concentrations (bias adjusted) against the
Air Quality Strategy (AQS) annual mean objective of 40 ug m>, exceedances are evident at the
following diffusion tube monitoring sites:

e Appin Crescent 2, Dunfermline (41 ug m?)

e Appin Crescent 5 (A, B & C), Dunfermline (42 pg m?)
e Appin Crescent 6 (A, B & C), Dunfermline (46 pg m?)
e St Clair Street 1, Kirkcaldy (45 pg m™)

e St Clair Street 2, Kirkcaldy (44 pg m?)

Exceedances of the annual mean NO, objective were measured at three locations within Appin
Crescent, Dunfermline, which has been declared an Air Quality Management Area (AQMA). Fife
Council’s Air Quality Action Plan (AQAP) for Appin Crescent intends to addresses these exceedances
through the implementation of appropriate measures.

An exceedance of the annual mean NO, objective has been measured at St Clair Street 1 and 2,
Kirkcaldy for five years since 2008. The Detailed Assessment of St Clair Street, Kirkcaldy (2012) was
undertaken to investigate the potential scale and extent of exceedances of Air Quality Objectives in
the study area. This modelling study, found that the annual mean objective exceedances are
occurring at ground level locations within the study area close to main junctions on St Clair Street
where congestion is known to occur. These are not however locations of relevant exposure as the
properties are used for commercial purposes. NO, concentrations in excess of the annual mean
objective are not occurring where ground level or first floor residential properties are present within
the study area.

Annual mean NO, concentrations of 39 ug m™ and 36 pg m™ were measured a Bell St 1 and 2, St
Andrews, respectively. Although these measured concentrations are below the AQS annual mean
objective, the data between 2007 and 2012 show a possible upward trend in annual mean NO,
concentrations.

PM,o concentrations are measured at four locations in Fife at Bonnygate, Cupar; Appin Crescent,
Dunfermline; Admiralty Road, Rosyth and St Clair Street, Kirkcaldy. Measured 2012 concentrations
were below the PMyq annual mean objective with no exceedances of the daily mean objective at all
sites.

Fife Council undertook a Detailed Assessment (2012) following 2011’s annual mean PMy, exceedance
at Admiralty Road, Rosyth. From this, it was concluded that Fife Council should defer its decision as
to whether or not to declare an AQMA at Admiralty Road Rosyth, until at least six months monitoring
data is available using a new FDMS drier in PMy, monitoring equipment. This new FDMS drier was
installed on the 26™ September 2012 at Admirality Road. The latest PM;, data for the periods
01/10/2012 to 31/03/2013 and 01/04/2012 to 31/03/2013 show measured average PMy
concentrations of 13 pg m™ and 15 pg m™ respectively with no exceedances of the daily mean
objective. As a result, Fife Council is not required to declare an AQMA at Admiralty Road, Rosyth.

The review of all available data relating to sulphur dioxide (SO,), carbon monoxide (CO), benzene and
1,3 butadiene during 2012 indicates that it is unlikely that any AQS objectives relating these pollutant
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were exceeded during 2012. In particular, the review of benzene data in the vicinity of Little Raith
Wind Farm show that the running annual mean benzene concentrations measured at Cowdenbeath
(LRO1), Lochgelly (LRO2) and Little Raith Farm (LRO3) monitoring locations are below the AQS
Objective of 3.25 ug m™. In addition, these data also indicate that benzene concentrations have not
increased as a result of the commissioning of Little Raith Wind Farm.

Lead (Pb) is not monitored within the Fife Council boundary and no new sources have been identified
that are likely to result in an exceedence of the AQS objective for lead.

Fife Council has identified one poultry farm (Mill View Farm formerly Diddlum Farm) which meets the
specified criteria stated within Technical Guidance (09). Mill View Farm consists of 4 sheds housing
up to 492,800 hens and located between 90 m and 150 m from 3 residential receptors. The 98" %ile
of maximum daily mean PMy, concentrations was calculated to be 39.2 ug m>3. As a result, it is
unlikely that the daily mean PMy, objective of no more than 7 exceedances of 50 pg m?in a year will
be exceeded at any receptor due to emissions from the four poultry sheds at Mill View Farm. It is
therefore also concluded that Fife Council are not required to proceed to a Detailed Assessment.

The review of all other local developments has not identified any locations where there may be a risk
of the air quality objectives being exceeded and so no additional air quality assessment is
recommended at this time.

There are currently two AQMA’s for NO, and PM;q located within the Fife Council boundary:

e Bonnygate, Cupar, declared in October 2008
o Appin Crescent, Dunfermline, declared in November 2011 for NO, and November 2012 for
PM .

The Air Quality Action Plan (AQAP) for the Bonnygate, Cupar AQMA is now well established and has
been successful in reducing both NO, and PM, concentrations within the Bonnygate; principally as a
result of the traffic signalling and road layout improvements carried out during 2009. No
exceedances of NO, or PMy, AQS objectives were measured within the Bonnygate AQMA during
2012. Although, the PM,, annual mean concentration measured at the Bonnygate automatic
monitoring site was 18 ug m™ and so is still close to exceeding the objective.

The Draft AQAP for Appin Crescent, Dunfermline was submitted for consultation in October and
November 2012 and the finalised AQAP will now be submitted for approval to City of Dunfermline

Area Committee meeting on 8" May 2013.

Following the review of all available 2012 data it is recommended that Fife Council carry out the
following actions:

1. Submit the next Air Quality Progress Report in May 2014.

2. Include the Air Quality Action Plan Progress Reports for both the Appin Crescent and
Bonnygate Air Quality Management Areas within the 2014 Air Quality Progress Report.

3. Maintain the current monitoring programme.
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1 Introduction

1.1 Description of Local Authority Area

Fife is an area in eastern Scotland bordered on the north by the Firth of Tay, on the east by the North
Sea and the Firth of Forth to the south. The route to the west is partially blocked by the mass of the
Ochil Hills. Almost all traffic into and out of Fife has to pass over one of four bridges, south on the
Forth Road Bridge, west on the Kincardine Bridges or north east via the Tay Road Bridge, the
exception being traffic headed north on the M90.

The coast has some small harbours, industrial docks in Burntisland and Rosyth and also fishing
villages of the East Neuk such as Anstruther and Pittenweem. The large area of flat land to the north
of the Lomond Hills, through which the River Eden flows, is known as the Howe of Fife. North of the
Lomond Hills can be found villages and small towns in a primarily agricultural landscape. The areas in
the south and west of Fife, including the towns of Dunfermline, Glenrothes, Kirkcaldy and the
Levenmouth region are much more industrial and densely populated.

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 exceedances
are considered likely, the local authority must then declare an Air Quality Management Area (AQMA)
and prepare an Air Quality Action Plan (AQAP) setting out the measures it intends to put in place in
pursuit of the objectives.

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 exceedance 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
Part IV of the Environment Act 1995. Local Air Quality Management, Revised Policy Guidance LAQM.PG(09), February 2009
www.defra.gov.uk/environment/airquality/local/guidance/pdf/lagm-policy-guidance-part4.pdf

2
Part IV of the Environment Act 1995. Local Air Quality Management. Technical Guidance LAQM.TG(09) February 2009.
www.defra.gov.uk/environment/airquality/local/guidance/pdf/tech-guidance-lagm-tg-09.pdf
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1.3 Air Quality Objectives

The air quality objectives applicable to LAQM in Scotland are set out in the Air Quality (Scotland)
Regulations 2000 (Scottish SI 2000 No 97), the Air Quality (Scotland) (Amendment) Regulations 2002
(Scottish SI 2002 No 297), 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 exceedances in each year that are permitted (where applicable).

Table 1.1 Air Quality Objectives included in Regulations for the purpose of LAQM in Scotland
Air Quality Objective .
Pollutant - Q y L Date to be achieved by
Concentration Measured as
-3
16.25 ugm Running annual mean 31.12.2003
Benzene 3
3.25pugm Running annual mean 31.12.2010
-3
1,3-Butadiene 2.25pgm Running annual mean 31.12.2003
-3
Carbon monoxide 10 mgm Running 8-hour mean 31.12.2003
-3
0.50 pg m Annual mean 31.12.2004
Lead 3
0.25pgm Annual mean 31.12.2008

Nitrogen dioxide

200 pg mnot to be

exceeded more than 18 1-hour mean 31.12.2005
times a year
40 ugm>
Hgm Annual mean 31.12.2005

Particulate Matter
(PMy) (gravimetric)

50 ug m™, not to be

exceeded more than 7 24-hour mean 31.12.2010
times a year
18ugm?
Hgm Annual mean 31.12.2010

Sulphur dioxide

350 ug m™, not to be

exceeded more than 24 1-hour mean 31.12.2004

times a year

125 pg m”, not to be

exceeded more than 3 24-hour mean 31.12.2004

times a year

266 pg m™, not to be

exceeded more than 35 15-minute mean 31.12.2005

times a year
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1.4 Summary of Previous Review and Assessments

This Section summarises the conclusions made by the previous three rounds of air quality review and
assessments.

The First Round of Review and Assessment reports concluded that additional assessment was not
necessary for any pollutants in the Strategy, and that Fife Council did not need to declare any Air
Quality Management Areas (AQMAs).

Since the commencement of the second round of the review and assessment process, Fife Council
has completed the following Review and Assessment reports:

. Updating and screening Assessment® (2003)

. Progress Report* (2004)

. Progress Report® (2005)

. Updating and Screening Assessment® (2006)

. Progress Report’ (2007)

° Progress Report® (2008)

. Detailed Assessment (2009) Appin Crescent, Dunfermline’

. Detailed Assessment (2009) Admiralty Road, Rosyth™

. Further Assessment (2010) Bonnygate, Cupar™

. Progress Report (2010)"

. 2" Detailed Assessment (2011) Appin Crescent, Dunfermline®®
. Progress Report™ (2011)

. Further Assessment (2012) Appin Crescent Dunfermline®

. Updating and screening Assessment'® (2012)

. 2" Detailed Assessment for Admiralty Road, Rosyth, Fife” (2012)

Detailed Assessment for Detailed Assessment for Saint Clair Street, Kirkcaldy, Fife'® (2012)

% Air Quality Updating and Screening Assessment for Fife Council 2003. AEAT/ENV/R/1494. August 2003.

* Air Quality Review and Assessment Progress Report for Fife Council 2004. AEAT/ENV/R/1678 Issue 2. July 2004

® Air Quality Review and Assessment Progress Report for Fife Council - 2004/2005. AEAT/ENV/R/1955 Issue 2. Jun 2005
® Air Quality Updating and Screening Assessment for Fife Council — 2006. AEAT/ENV/R/2237 Issue 2, July 2006

7 Air Quality Review and Assessment Progress Report for Fife Council 2006/7. AEAT/ENV/R/2452 May 2007

8 Air Quality Review and Assessment Progress Report for Fife Council 2007/8. AEAT/ENV/R/2597 March 2008

° Air Quality Detailed Assessment for Fife Council 2008: Appin Crescent, Dunfermline. AEAT/ENV/R/2705, January 2009
°Air Quality Detailed Assessment for Fife Council 2008: Admiralty Road, Rosyth, AEAT/ENV/R/2761, April 2009

' Air Quality Review and Assessment, Further Assessment, Bonnygate, Cupar 2010

122010 Air Quality Progress Report for Fife Council, AEAT/ENV/R/2977, July 2010

3 Detailed Assessment of Air Quality: Appin Crescent, Dunfermline, AEA/ENV/R/3096 Issue 3, January 2011

% Air Quality Review and Assessment Progress Report for Fife Council 2011. AEA/ENV/R/3179 Issue 2. May 2011

 Air Quality Further Assessment (2012) Appin Crescent Dunfermline, AEA/R/ED56439. Issue 1, March 2012

162012 Air Quality Updating and Screening Assessment for Fife Council, AEAT/ENV/R/3293, July 2012
7 Air Quality Detailed Assessment for Admiralty Road, Rosyth, Fife, AEAT/ENV/R/3321

8 Detailed Assessment of Air Quality 2011 Saint Clair Street, Kirkcaldy, Fife, AEA/ENV/R/3332
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. Fife Council, Bonnygate Air Quality Action Plan®’
. Fife Council: Air Quality Action Plan for Appin Crescent, Dunfermline®

The second round of Review and Assessment reports (2003 Updating and Screening Assessment
(USA) and 2004 & 2005 Progress reports) concluded that the Air Quality Objectives for sulphur
dioxide (S0O,), carbon monoxide (CO), 1,3-butadiene, benzene and lead are unlikely to be exceeded.

The 2003 USA? identified that high NO, concentrations were recorded at kerbside locations in North
Approach Road in Kincardine, Carnegie Drive in Dunfermline and Admiralty Road in Rosyth. As this
was based on kerbside data it was recommended that further diffusion tube monitoring be
undertaken at the facade of the buildings in order to improve the assessment of potential exposure.

The 2005 Progress Report recommended that automatic monitoring of NO, be undertaken at
Admiralty Road, Rosyth and Bonnygate, Cupar. Additionally, it was recommended that automatic
monitoring continue at North Approach Road, Kincardine. PMj,; monitoring also commenced at
Admiralty Road, Rosyth and Bonnygate, Cupar.

The 2006 USA recommended that monitoring of NO, and PM,, continue at Bonnygate, Cupar and
recommence at Admiralty Road, Rosyth to better assess concentrations of each pollutant.

Automatic monitoring of NO, was discontinued at North Approach Road, Kincardine in May 2007 as
the relevant Air Quality Objectives were met at this location. As a result of a new bridge crossing and
northern bypass road further reductions of NO, have been realised at this location.

Monitoring data for 2006 and 2007 (automatic and diffusion tubes) indicated that it was likely the
NO, and PM;, Air Quality Objectives would not be met in Bonnygate, Cupar. The 2007 Progress
Report concluded that a Detailed Assessment should be carried out at this location. Additionally, the
2008 Progress Report concluded that a Detailed Assessment should be carried out for Appin
Crescent, Dunfermline (NO,) and Admiralty Road, Rosyth (PMy).

The Detailed Assessment (2007/2008) for Bonnygate, Cupar considered NO, and PMy,. The report
concluded that an AQMA should be declared for both NO, and PMy,.

The Detailed Assessment (2008) for Appin Crescent, Dunfermline advised that increased monitoring
of NO, should be carried out to enable improved characterisation of ambient NO, concentrations
before any further decisions are made.

The Detailed Assessment (2009) for Admiralty Road, Rosyth considered PMo concentrations in the
area and concluded that no further action was required.

The Further Assessment (2010) for Bonnygate, Cupar concluded that the AQMA was still required
and that its boundary was appropriate (see Figure 1.2). The source apportionment found that heavy
and light goods vehicles contributed broadly similar oxides of nitrogen (NO,) emissions and that
action planning should therefore focus on both vehicle types.

An Air Quality Action Plan has been implemented for Bonnygate, Cupar by Fife Council.

' Fife Councils, Bonnygate Air Quality Action Plan, 2010, AEAT/ENV/R/ED05550006

% Fife Council: Air Quality Action Plan for Appin Crescent, Dunfermline, Fife, ED56439- Issue Number 1
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Progress on measures contained in the Bonnygate Cupar Air Quality Action Plan are reported in
Appendix E.

The 2010 Progress report concluded that for NO, and PM,, monitoring, no further action was
required, over and above that already in progress by Fife Council. It was concluded that if NO,
concentrations, within the Appin Crescent area exceed the annual mean objective when 12 months
diffusion tube data was available then Fife Council should proceed immediately to a Detailed
Assessment.

At the end of 2010, a Detailed Assessment was carried out at Appin Crescent, Dunfermline. This
Detailed Assessment considered NO, concentrations and concluded that Fife Council should consider
declaring an Air Quality Management Area (AQMA) at Appin Crescent. Fife Council should therefore
proceed with a Further Assessment and work towards preparing an Air Quality Action Plan. Due to
the NO, concentrations measured at Appin Crescent the Detailed Assessment recommended that
automatic measurement of PM,, should be carried out.

The 2011 Progress Report concluded that monitoring of NO, at the three automatic sites in Fife
showed that concentrations at Appin Crescent, Dunfermline; Bonnygate, Cupar and Admiralty Road,
Rosyth, were below the annual mean objective. However, NO, concentrations have increased since
2009 in Admiralty Road along with PM,, concentrations. Fife Council concludes that to further
investigate NO, concentrations within Admiralty Road that diffusion tube monitoring should be
increased, incorporating more locations of relevant exposure to the general public. If measured
concentrations of NO, exceed the annual mean objective, after 12 months of data from sites of
relevant exposure, then in accordance with the Technical Guidance LAQM. TG (09), Fife Council
should proceed with a Detailed Assessment for Admiralty Road.

Local bias adjusted diffusion tube data at 3 locations within Fife exceeded the NO, annual mean
objective of 40 pg m™. These locations were: Appin Crescent, Dunfermline; Admiralty Road, Rosyth;
St Clair Street, Kirkcaldy.

Within Appin Crescent all diffusion tubes sites (2, 3, 5 and 6) exceeding the objective were located on
the south side of Appin Crescent between Park Lane and Couston Street. Diffusion tubes within this
area have consistently shown elevated concentrations contrary to those seen at the automatic
monitoring site. Data from the 2011 Progress Report supports conclusion made in the 2011 Detailed
Assessment for Appin Crescent. It is concluded that Fife Council should consider declaring an AQMA
at Appin Crescent, encompassing as a minimum all residential properties which lie between Park
Lane and Couston Street. It also concluded that Fife Council should consider declaring an area larger
than that stated to account for any uncertainties in monitoring and modelling carried out. Figure 1.1
shows the AQMA boundary encompassing residential properties located on Appin Crescent,
Dunfermline.

Diffusion tube data at Bonnygate Cupar did not exceed the 40pg m™ objective when using the locally
derived bias adjustment factor (0.71). However, when using the National derived bias adjustment
factor (0.78) concentrations at one Bonnygate location exceeded the objective at a borderline
concentration of 41 ug m>. Data shows that NO, diffusion tube concentrations have reduced since
the introduction of traffic management measures in 2009. In 2008 Fife Council declared Bonnygate,
Cupar as an AQMA for NO, and PMy, and has since adopted an Air Quality Action Plan in 2010 to
address the air quality issues. St Clair Street, Kirkcaldy diffusion tubes sites (1 and 2) have
consistently measured concentrations around the 40 ug m™ objective, with concentrations exceeding
the objective in 2008 and 2010. As a result of this, Fife Council have installed an automatic
monitoring station (monitoring NO, and PMy,) at St Clair Street to further investigate concentrations
in this area, which commenced in February 2011. If measured concentrations of NO, continue to
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exceed the annual mean objective, after 12 months of data has been collected, then in accordance
with the Technical Guidance LAQM. TG (09), Fife Council should proceed with a Detailed Assessment
for St Clair Street, Kirkcaldy.

PMy, data collected for 2010 showed that both Bonnygate and the Admiralty Road sites exceeded
the annual mean objective with concentrations of 19 pg m™. Bonnygate Cupar has been declared an
AQMA for PMy, since 2008 and an Action Plan has been adopted since 2010. Figure 1.2 shows the
AQMA boundary encompassing Cupar Town Centre.

It has been concluded that Fife Council should continue monitoring PM,, at Admiralty Road for
another year before moving on to a Detailed Assessment. This conclusion was reached due to:

J The annual concentration (19 ug m™) being a borderline exceedance of the objective.
. 2010 being the first year concentrations exceeded the objective in the area.
. Unusual weather conditions for the year may have contributed to the increase in

concentrations.

Both Bonnygate and Admiralty Road sites did not exceed the 24 hour mean objective of 50 ug m>,
with seven exceedances allowed per year.

Results for SO, monitoring in Fife in 2010 indicate that AQS objectives for SO, are unlikely to be
exceeded. There are no new industrial processes, road or other developments that require detailed
assessment with respect to this pollutant. Hence, new information in 2009 confirms the conclusion
of previous reports that a Detailed Assessment is not required for SO,.

Previous Review and Assessment reports have concluded that concentrations of lead, 1,3-butadiene
and benzene are well below their respective objective at all locations in Fife. There has been no
change in sources of these pollutants so they are not considered further in this report.

The Further Assessment (2012) for Appin Crescent concluded that there are continued current
exceedances of the NO, annual mean objective in Appin Crescent, Dunfermline. The spatial extent of
the exceedances remains quite small and the current AQMA boundary is adequate for NO, (Figure
1.1). The assessment also indicated that there are exceedances of the Scottish annual mean PMy,
objective within the Appin Crescent AQMA and as this pollutant is not currently included in the
AQMA order for the location, it is recommended that the order is amended accordingly. The results
of the source apportionment indicate that for PM,,, existing background concentrations are thought
to be predominant in the overall concentrations at all locations in Appin Crescent. For NO,/NO, the
contribution from road traffic is dominant overall. The contribution from moving and queuing
vehicles was also assessed. The contribution from moving traffic is thought to predominate between
the two, although emissions from queuing vehicles are also important, though perhaps more so for
NO, than PM,,. Of the vehicle classes assessed, cars and HGVs are the most significant sources of
vehicular NO,, whilst cars and LGVs have been identified as the most significant sources of vehicular
PM,0. Buses are also an important source of both pollutants.

An Air Quality Action Plan has been implemented for Appin Crescent, Dunfermline by Fife Council.
The report on the finalised Appin Crescent Air Quality Action Plan was submitted to City of
Dunfermline Area Committee meeting on g May 2013 for approval.

The Updating and Screening Assessment (2012) concluded that no further action is required with
respect to pollutants, Carbon Monoxide, Benzene, 1,3-Butadiene, Lead and Sulphur Dioxide. The
assessment also indicated that the 2011 nitrogen dioxide (NO,) and particulate matter (PMyg)
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monitoring data supports the requirement for Air Quality Management Areas in Bonnygate, Cupar
and Appin Crescent, Dunfermline due to exceedances of the annual mean objectives for both
pollutants. PM,, concentrations at Admiralty Road, Rosyth have increased above the annual mean
objective of 18 ug m™ and it is therefore recommended that Fife Council carry out a further Detailed
Assessment to assess PMy, concentrations in the area of Admiralty Road, Rosyth. The Fife Cupar 2011
monitoring data indicate an overall downward trend in NO, concentrations since the introduction of
the traffic queue relocation system in the Bonnygate. PMy, concentrations have also decreased
relative to 2007 PMy, levels and the exceedance is currently marginal.

The annual mean NO, objective of 40 pg m™was exceeded at 6 diffusion tube sites located in three
areas of Fife (Appin Crescent, Dunfermline, St Clair Street , Kirkcaldy and Bonnygate Cupar). All 6
diffusion tube sites are considered to be locations of relevant exposure. Both Appin Crescent and
Bonnygate, Cupar are currently included within existing Air Quality Management Areas (AQMAs). St
Clair Street, Kirkcaldy is not currently included within any existing AQMAs and it is therefore
recommended that Fife Council carry out a Detailed Assessment for nitrogen dioxide in the area of St
Clair Street, Kirkcaldy.

The Detailed Assessment of St Clair Street, Kirkcaldy (2012) was undertaken to investigate the
potential scale and extent of exceedances of Air Quality Objectives in the study area.

This modelling study, which used the most recent traffic data, NO, measurements and
meteorological data for the study area indicates that there are no exceedances of the NO, annual
mean objective at locations with relevant exposure. The annual mean objective exceedances are
occurring at ground level locations within the study area close to main junctions on St Clair Street
where congestion is known to occur. These are not however locations of relevant exposure as the
properties are used for commercial purposes. NO, concentrations in excess of the annual mean
objective are not occurring and are not occurring where ground level or first floor residential
properties are present within the study area. In light of this Detailed Assessment of Air Quality, Fife
Council is not required to declare an Air Quality Management Area at this time. It was recommended
that Fife Council continue to monitor NO, and PM, concentrations at this location and may wish to
locate diffusion tube monitoring sites closer to the locations where ground floor residential
properties are present on St Clair Street.

The Detailed Assessment of Admiralty Road, Rosyth, Fife (2012) was undertaken to investigate the
potential scale and extent of exceedances of Air Quality Objectives in the study area. Dispersion
modelling indicates that exceedances of the PM;, annual mean objective of 18 pg m™ may have
occurred at two receptors; Monitoring Site and Res012. It is also likely that the annual mean
objective has been equalled at a further 41 receptors throughout the study area. However, the
modelling also indicates that the daily mean objective has not been exceeded at any location on
Admiralty Road. In light of this Detailed Assessment it is recommended that Fife Council should
consider either declaring an Air Quality Management Area (AQMA) for the PMy, annual mean
objective, which should encompass the study area detailed in this report or to defer any AQMA
declaration for a further year following the FDMS drier change in order to confirm the exceedance of
the PMy, annual mean objective.

Fife Council currently monitors PM,, using a Tapered Element Oscillating Microbalance-Filter
Dynamic Measurement System (TEOM-FDMS) at one location on Admiralty Road. Recent analyses of
FDMS data from the UK Automatic and Urban Network (AURN) has identified baseline offsets in
some FDMS analysers. As a result of this study a baseline check of the Rosyth FDMS was carried,
which consisted of running particle-free air through the analyser for 3 days. The results from this
check indicate that there may be a positive offset in the 2012 Rosyth FDMS data; and as a
consequence measured PMy, concentrations might be over-estimated at this location. Furthermore,
the offset may also exist in the 2011 data; however, this cannot be confirmed as a baseline check was

LAQM Progress Report 2013 7
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not carried out during 2011. It was recommended that Fife Council change the drier unit to the
FDMS analyser at Admiralty Road.

Also for this study, daily traffic flow data and traffic compositions were derived from Transport
Scotland traffic counts collected at two automatic counting stations located on Admiralty Road.
Speed data and queue data were not available for the study area. As a result professional judgment
was used to estimate traffic speeds with slower speeds being used as appropriate to reflect
congestion/speed around junctions. It was recommended that Fife Council implement further local
traffic surveys in order to better characterise traffic flows and fleet compositions in the area.

Following discussions with the Scottish Government, it was agreed that Fife Council should defer its

decision as to whether or not to declare an AQMA at Admiralty Road Rosyth, until at least six months
monitoring data is available using a new FDMS drier in PMy, monitoring equipment.

Figure 1.1 Map of Appin Crescent AQMA Boundary
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Figure 1.2 Map of Bonnygate AQMA Boundary
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2 New Monitoring Data
2.1 Summary of Monitoring Undertaken
2.1.1 Automatic Monitoring Sites

Fife Council operated four automatic air quality monitoring stations during 2012. NOx and PM
concentrations are measured at each site. All automatic monitoring of PMyq was conducted using
Tapered Element Oscillating Microbalance - Filter Dynamics Measurement System (TEOM-FDMS)
instruments. TEOM-FDMS analysers have been assessed as equivalent to the EU reference method
without any adjustment to the data and therefore no adjustment has been applied. Figures 2.1 -2.5
show location maps of the automatic monitoring sites with surrounding NO, diffusion tube sites
under operation during 2012.

Short-period CO monitoring has also been undertaken by Fife Council Transportation Department.
Automatic SO, data are also available from Scottish Power Generation Ltd from a monitoring site
close to Longannet Power Station”*. The station’s PPC permit from SEPA requires that air quality
impacts around Longannet Power Station be assessed with respect to the Air Quality Strategy (AQS)
objectives. The monitoring location is at Blair Mains (Grid Reference NS972864) to the north east of
the power station. This location is in the area identified by modelling as likely to experience the
maximum impact of the power station plume.

A summary of the INEOS Grangemouth oil refinery in their Annual Community Air Monitoring
Report® for 2012 is also provided in this Progress Report. The report assesses concentrations of 1,3-
butadiene, benzene, nitrogen dioxide and sulphur dioxide.

! Review of Annual Air Quality Impacts around Longannet Power Station compared to Air Quality Strategy Objectives — Calendar year 2012,
Iberdrola, Engineering & Construction, March 2013

2 Community Air Quality Monitoring Report, Ambient Atmospheric Survey in the Vicinity of Grangemouth - 2012, INEOS, April 2013
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Figure 2.1 Bonnygate, Cupar, Monitoring Locations
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Figure 2.2: Appin Crescent, Dunfermline, Monitoring Locations
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Figure 2.3: Admiralty Road/ Kings Road, Rosyth, PM, ; Automatic Monitoring Location
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Figure 2.4: St Claire Street Kirkcaldy, Monitoring Locations
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Fife Council

21.2 Non-Automatic Monitoring Sites

Fife Council operates an extensive NO, diffusion tube monitoring survey with monitoring sites in
East, West and Central Fife. In total there are 51 NO, diffusion tube sites throughout the Fife area.
Of these, eight sites are triplicate sites, with four of these triplicate sites being co-located with the
automatic analysers.

Measurements of benzene and other hydrocarbon compounds are undertaken by INEOS laboratory
Grangemouth. Environmental measurements are made around the petrochemicals sites based in
Grangemouth to monitor the impact of industrial activities on local communities. Monitoring is
carried out over an area of approximately 50 square kilometres using stainless steel sorbent passive
diffusive tubes to determine and monitor Propane, n-Butane, Iso-Butane, n-Pentane, Hexane,
Heptane, Octane, Nonane, Decane, Propylene, Benzene, Toluene, o-Xylene, m & p-Xylene, Styrene,
1,3 Butadiene and total C4 to C10 hydrocarbons. Glass Palmes tubes are used to determine and
monitor nitrogen dioxide, sulphur dioxide and total inorganic chloride (acid gases).

Measurements of benzene and other hydrocarbon compounds are also undertaken by NPL** on
behalf of BP Exploration Operating Company Ltd in the vicinity of Hound Point, on the Forth coastline
during 2012 (12/01/2011-05/01/2012). Samples were collected over 2 week periods using passive
samplers at 12 locations between the Forth Bridges and West Wemyss including 4 locations between
Dalgety Bay and Burntisland. Samples were analysed for iso-butane, n-butane, iso-pentane, n-
pentane, n-hexane, n-haptane, benzene, toluene, xylene and total hydrocarbons (C4-C19).

Diffusion Tube QA/QC Process

Diffusion tubes used by Fife Council are supplied and analysed by Tayside Scientific Services (formerly
Dundee City Council Scientific Services). The laboratory participates in three schemes which ensure
that the NO, tube results meet acceptable standards.

1. The WASP scheme is run by the Health and Safety Laboratory. Each month one tube is sent
for testing. Results are compared with other participating labs and feedback on performance
provided.

2. Every three months three tubes and a blank (for analysis) are supplied for exposure at an
intercomparison site operated as part of the Support to Local Authorities for Air Quality
Management contract funded by the Scottish Government, Defra and the other Devolved
Authorities. Again, results are compared with other participating labs and feedback on
performance provided.

3. Each month a QC NO, solution is also provided via this contract. This solution is run as an
internal check for NO, tubes in the laboratory. The solution is tested after every 21 NO, tube
samples.

Tayside Scientific Services also use in-house quality assurance standards. The tube preparation
method is 20%TEA in water.

Bias Correction for Diffusion Tubes

Diffusion tube samplers are a simple and cost effective method of measuring NO,. However, they
are classed as an indicative method and are known to have a systematic bias compared to more
accurate results obtained from calibrated automatic analysers.

2 Extract from BP Production and Exploration, Houndpoint, 2011, NPL, April 2012
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The degree of systematic bias depends on the laboratory preparing and analysing the tubes, and also
includes the methodology employed for that analysis. Therefore, it is necessary to determine a bias
adjustment factor appropriate for the particular diffusion tubes used in Fife. The methodology for
determining the appropriate bias adjustment factor is outlined in LAQM TG (09)% and several online
tools are also available to assist with this process.

The local bias factor is calculated using sites where a triplicate set of diffusion tubes are co-located
with a chemiluminescence analyser. The national bias adjustment factor is derived using the national
database co-location studies.

Fife Council has four co-location sites that can be used to calculate the local bias adjustment factor.
The local bias adjustment factor for each individual location was calculated using the “LAQM Tool”
described in section A1.191 of LAQM TG (09). The results are shown in Table 2.2 below. The
calculation spreadsheets are shown in Appendix C.

Table 2.2 Bias correction factors for 2012 for NO, diffusion tubes in Fife

Source Bias adjustment Factor 2012

Appin Crescent, Dunfermline 0.79
Bonnygate, Cupar 0.76
Admiralty Road, Rosyth 0.88
St Clair Street, Kirkcaldy 0.90
Locally Derived

0.83
(average of 4 local correction factors)
Nationally Derived (1 Study) 0.90
Locally Derived combined with Nationally 0.84

Derived (5 Studies)

The average of the bias adjustment factors from Appin Crescent, Bonnygate Cupar, Admiralty Road
and St Clair Street is 0.83. The nationally derived bias adjustment factor was calculated as 0.90,
however, this has been calculated using only one study from the up-to-date National Bias
Adjustment Factor Spreadsheet (version number 03/2013, shown in Appendix C). A further bias
adjustment factor has been calculated by combining both the locally and nationally derived factors
using the method outlined in the National Bias Adjustment Factor Spreadsheet:

“To obtain a new correction factor that includes your data, average the bias (B) values, expressed as a
factor, i.e. -16% is -0.16. Next add 1 to this value, e.g. -0.16 + 1.00 = 0.84 in this example, then take
the inverse to give the bias adjustment factor 1/0.84 = 1.19. (This will not be exactly the same as the
correction factor calculated using orthogonal regression as used in this spreadsheet, but will be
reasonably close).”

For this report and in line with the 2012 Updating and Screening Assessment, diffusion tube data
have been bias adjusted using the respective locally derived bias adjustment factors. Where there is
no local bias adjustment factor relevant to the location of the diffusion tube then the combined
locally and nationally derived bias adjustment factor of 0.84 has been used. The diffusion tube
monitoring locations are detailed in Table 2.3.
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2.2 Comparison of Monitoring Results with Air Quality
Objectives
2.2.1 Nitrogen Dioxide (NO,)

Table 2.4 shows 2012 statistics for automatic NO, measurements at the four locations in Fife. It
shows that Appin Crescent, Dunfermline, Bonnygate, Cupar, Admiralty Road, Rosyth and St Clair
Street, Kirkcaldy have no exceedances for the annual mean NO, objective.

Table 2.5 shows the results of automatic monitoring measured against the 1 hour NO, objective.
There were no exceedances of the 1 hour NO, objective for any of the four automatic monitoring
sites.

The trend of significantly lower concentrations seen at Bonnygate, Cupar, suggests that the traffic
controlling measures introduced in mid-July 2009 may be reducing levels NO,. These measures
include a new Urban Traffic Management and Control System and changes to the pedestrian
crossings.

NO, monitoring data are presented for INEOS Grangemouth oil refinery as their annual monitoring
report for 2012 report. Annual average concentrations of NO, are lower than the set air quality limit
of 31 ug/m* (16 ppb).
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Diffusion Tube Monitoring Data

Table 2.6 gives the annual diffusion tube data for 2012. As discussed previously, the data have been
bias corrected using local bias adjustment factors for diffusion tube sites located in Dunfermline
(0.79), Rosyth (0.88), Cupar (0.76) and Kirkcaldy (0.90). For monitoring sites located in other areas, a
combined national and local bias adjustment factor of 0.84 has been used.

All of the monthly diffusion tube results are found within Appendix D of this report. Table 2.7
compares NO, diffusion data from 2007, 2008, 2009, 2010, 2011 and 2012. Duplicate and triplicate
site mean concentrations have been calculated using the methodology stated in Section 3.25 in the
Technical Guidance (09).

As shown in Table 2.7 and taking into consideration local, regional and national bias adjustments, a
total of 11 diffusion tubes at 6 locations exceeded the NO, annual mean objective of 40 ug m>. These
locations are:

e Appin Crescent 2, Dunfermline

e Appin Crescent 5 (A,B,C), Dunfermline
e Appin Crescent 6 (A,B,C), Dunfermline
e St Clair Street 1, Kirkcaldy

e St Clair Street 2, Kirkcaldy

All exceeding diffusion tube sites are considered to be locations of relevant exposure to the general
public.

As can be seen in Table 2.7, concentrations at St Clair Street, Kirkcaldy, diffusion tubes sites (1 and 2)
have consistently measured concentrations exceeding the 40 pg m™ annual mean objective, with
concentrations exceeding the objective in 2008, 2010, 2011 and 2012. In 2010 concentrations
exceeded the objective when corrected using the national derived bias adjustment factor. As a result
of this, Fife Council installed an automatic monitoring station at St Clair Street in February 2011,
monitoring both NO, and PM,,, to further investigate concentrations in this area. St Clair Street 1
and 2 measured 45 pg m™ and 41 pg m™ in 2012 respectively, exceeding the annual mean objective.

The Detailed Assessment of St Clair Street, Kirkcaldy (2012) was undertaken to investigate the
potential scale and extent of exceedances of Air Quality Objectives in the study area. This modelling
study, which used the most recent traffic data, NO, measurements and meteorological data for the
study area indicates that there are no exceedances of the NO, annual mean objective at locations
with relevant exposure. The annual mean objective exceedances are occurring at ground level
locations within the study area close to main junctions on St Clair Street where congestion is known
to occur. These are not however locations of relevant exposure as the properties are used for
commercial purposes. NO, concentrations in excess of the annual mean objective are not occurring
and are not occurring where ground level or first floor residential properties are present within the
study area.

In light of this Detailed Assessment of Air Quality, Fife Council is not required to declare an Air
Quality Management Area at this time. It was recommended that Fife Council continue to monitor
NO, and PMy, concentrations at this location and may wish to locate diffusion tube monitoring sites
closer to the locations where ground floor residential properties are present on St Clair Street. Fife
Council took this into consideration and added 4 new site locations in 2012 in the study area (125 St
Clair Street, 179A St Clair Street, 3A Junction Road and 24 St Clair Street). Monitoring at these
locations only started in Late November 2012 and had only one month of monitoring in 2012 (16.7%
data capture).
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Within Appin Crescent, diffusion tube sites 2, 5 (A,B,C) and 6 (A,B,C) exceed the 40 pg m™ annual
mean objective with measured bias adjusted concentrations of 41 pg m>, 42 ug m™ and 46 pg m>
respectively . An annual mean concentration of 39 pg m™ was measured at Appin Crescent 3. All 4
sites are located between Park Lane and Couston Street; diffusion tubes within this area have
consistently shown elevated concentrations contrary to those seen at the automatic monitoring site.

The 2011 Detailed Assessment for Appin Crescent, Dunfermline, concluded that Fife Council should
consider declaring an AQMA at Appin Crescent, Dunfermline encompassing as a minimum all
residential properties which lie between Park Lane and Couston Street. The assessment also
concluded that Fife Council should consider declaring an area larger than that stated to account for
any uncertainties in monitoring and modelling carried out. This recommended area was declared by
Fife Council in 2011 as an AQMA for NO..

Annual mean NO, concentrations of 36 ug m?, 37 ug m? and 34 Mg m™ were measured at Bonnygate
Cupar diffusion tube sites 2, 3(A,B) and B4, respectively. Table 2.7 shows that concentrations in the
Bonnygate continue to be lower than pre-2010 concentrations. This decrease is consistent with
automatic monitoring concentrations and is likely to be as a result of the traffic management
measures introduced in mid-2009.

In 2008 Fife Council declared Bonnygate Cupar as an AQMA for NO, and PM, and has since adopted
an Air Quality Action Plan to combat these issues. Progress to date with the measures in the plan is
reported in Appendix E. There has been an encouraging trend in the monitoring results coinciding
with the implementation of the Bonnygate Air Quality Action Plan.

Annual mean NO, concentrations of 39 ug m™ and 36 ug m> were measured a Bell St 1 and 2, St
Andrews, respectively. Although these measured concentrations are below the AQS annual mean
objective the data between 2007 and 2012 show a possible upward trend in annual mean NO,
concentrations.

Diffusion tube sites in Admiralty Road, Rosyth which are in locations of relevant exposure, show
concentrations below the annual mean objective, concurring with those concentrations measured at
the automatic monitoring site.
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2.21 Particulate Matter (PMy)

PM,o concentrations are monitored at automatic monitoring sites in Bonnygate in Cupar, Admiralty
Road in Rosyth, St Clair Street in Kirkcaldy and Appin Crescent in Dunfermline. Details of these sites
are given in Table 2.1 and Appendix A. Table 2.8 compares PMy, data against the annual mean air
quality objectives set for Scotland (18 ug m™). Data collected for 2012 shows that Bonnygate, Cupar
site meets the annual mean objective with concentrations of 18 pg m™. Annual means of 17 pg m>at
Admiralty Road, 15 pg m™ at Appin Crescent, Dunfermline and 11 ug m™ St Clair Street, Kirkcaldy
were measured during 2012; all below the annual mean objective. Table 2.9 summarises the
number of exceedances of the PMy, daily-mean objective of 50 ug m™ between 2007 and 2012. As
can be seen the daily-mean objective of 50 ug m'3, not to be exceeded more than 7 times in a year,
was not exceeded at any PMy, monitoring site.

As discussed previously, Bonnygate Cupar has been designated an AQMA for PMy, and an Air Quality
Action Plan has been adopted by Fife Council. Concentrations have stayed the same since 2008,
however in 2009 there was no monitoring carried out between February and July due to building
works being carried out close to the site. The data capture rate achieved for PM;, during 2012 was
92%. The trend of significantly lower concentrations seen at Bonnygate, Cupar, indicates that the
traffic controlling measures introduced in mid-July 2009 may be reducing NO, concentrations, and
PMy, concentrations are now only a borderline exceedance (18 pg m™) in terms of annual mean
objective. Further improvements in PM,, concentrations are now achieving the annual mean air
quality objectives for this pollutant.

The annual mean PM;, concentration at Admiralty Road, Rosyth (17 ug m™) is below the annual
mean PM,, objective. Fife Council undertook a Detailed Assessment (2012) following 2011’s annual
mean PM;, exceedance. It was concluded that Fife Council should defer its decision as to whether or
not to declare an AQMA at Admiralty Road Rosyth until at least six months monitoring data is
available using a new FDMS drier in PMy, monitoring equipment. This new FDMS drier was installed
on the 26" September 2012 at Admirality Road. Section 2.2.2 details the results of the PMy,
monitoring between 1* October 2012 and 31° March 2013.

The annual mean PM,, concentration at Appin Crescent, Dunfermline (15 pug m?>) was below the
annual mean PM;, objective. The Appin Crescent, Dunfermline site’s data capture was 93%, the site
started monitoring PMy, in March 2011 but data up to April was deleted during the ratification
process. This may have distorted the annual mean for 2011. However modelling undertaken as part
of the Further Assessment of air quality in Appin Crescent (2012) indicated that the relevant PMq
objectives may be compromised and the Air Quality Management Area Order should be amended to
include this pollutant. The Appin Crescent AQMA Declaration Order was amended to include PMy; in
November 2012.

This is also the first full year of PM,, data for St Clair Street, Kirkcaldy. The site started monitoring

PMyo in February 2011. The sites Data Capture was 91% this year, with an annual mean concentration
was well below the PM,, objective with a measured concentration of 11 pg m™.
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2.2.2 Fife Rosyth PM4, — 01/04/2012 to 31/03/2013

As discussed above, a change in FDMS drier in September 2012 resulted in a drop in PMy
concentrations measured at the Fife Rosyth automatic monitoring site. Table 2.10 summarises the
PM,, concentrations measured during the period 01/10/2012 to 31/03/2013. As can be seen the
average PM,, concentration measured during this period was 13 ug m>; a drop of 4 pg m™ from the
2012 measured annual average. The 98.08" percentile of daily average PM;, concentrations was
calculated to be 47 pg m™; indicating that the daily average objective of no more than 7 exceedances
of 50 pg m™ was unlikely to have been breached.

Table 2.11 summarises the measured PM;, concentrations during the period 01/04/2012 to
31/13/2013. In this case the measured annual mean PM,, concentration was 15 pg m; well below
the annual mean objective of 18 ug m>. In addition, only 2 daily average PM,o concentration of
greater than 50 pg m™ were measured and so the daily mean objective is unlikely to have been
breached also.

As a result of these latest data, it is concluded that Fife Council are not required to declare an Air
Quality Management Area at Admiralty Road, Rosyth.

Table 2.10 Results of Automatic PM;, Monitoring — 01/10/2012 to 31/03/2013

POLLUTANT | PMy,
Maximum daily mean 54 ug m>
98.08th percentile of daily means 47 uygm>
Average 13 ug m>
Data capture 96.8 %

Table 2.11 Results of Automatic PM,, Monitoring — 01/04/2012 to 31/03/2013

POLLUTANT PM,,

Maximum daily mean 54 yg m*
Average 15 pg m>
Data capture 96.9 %

2.2.3 Sulphur Dioxide (SO5)

Automatic Monitoring Data

SO, monitoring is undertaken on behalf of Longannet Power Station at Blair Mains, Fife (Grid
Reference NS972864) to the north east of the power station. In 2012 Longannet operated with an
average load factor of 47.9% (46.1% in 2011/ 49.6% in 2010 / 41% in 2009) and burned fuel with
average sulphur content of approximately 0.5% (0.5% in 2009 and 2010). The station emitted
34.8 kT of SO, during 2012 (37.7kT in 2011/ 45.2KkT in 2010 / ~32.2kT in 2009). Emissions were well
below the short-term authorisation limit for SO, of 2000 mg/m3 at all times.

Results for 2012 for this site are provided along with 2006 to 2011 data are summarised in Table
2.12.

LAQM Progress Report 2013 37



Fife Council

Table 2.12 Results Automatic SO, Monitoring for Blair Mains (ug m'3): Comparison with Annual Mean

Objective
Data Max 15 Minute Max 1 Hour Mean Max 24 Hour Mean
Capture (%) Mean (pg m?) (ng m?) (ng m?)
-3 -3 -3
AQS Objective i 266 ug m~ (max. 35 | 350 ug m~ (max. 125 pg m™ (max. 3
exceedances) 24 exceedances) exceedances)
2006 N/A 166 88 N/A
2007 N/A 138 N/A N/A
2008 N/A 423 N/A N/A
2009 99.9 150 (0) 70 (0) N/A (0)
2010 99.8 238.6 (0) 164.7 (0) 22.9(0)
2011 96.6 247.6 (0) 152 (0) 37.5(0)
2012 97.4 201.1 (0) 92.6 (0) 17.3 (0)

According to the Longannet Power Station Report, the measured concentrations at Blair Mains
indicate that there were no exceedances of the 15-minute mean objective. Measured
concentrations also indicated that there were no exceedances of the hourly or the daily SO,
thresholds. Although maximum 24-hour mean data are not available, the 99.18th percentile daily
value was 15.2 pg m™ (compliance value 125 pg m™) (29.9 7 pg m™ in 2011 and 19.7 pg m™in 2010),
and the 99.73" percentile was 48.5 ug m™> (compliance value 350 pg m>; 74.6 pg m> in 2011 and
62.7 ug m~in 2010). The period-mean for 2012 was 4.3 ug m™.

The measurements therefore indicate that the area around Longannet Power Station was in
compliance with all relevant SO, objectives during 2012.

Diffusion Tube Data

Additional SO, monitoring data are presented for INEOS Grangemouth oil refinery as their annual

monitoring report for 2012. This report concludes that annual average concentrations of SO, are
lower than the set air quality limit.

224 Benzene

There are currently three benzene monitoring programmes carried out within the Fife Council
boundary:

e Monitoring in the area of the Grangemouth oil refinery on behalf of INEOS,
e Monitoring along the Fife coastline on behalf of BP,

e Monitoring to assess the possible impacts of Little Raith Wind Farm.
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INEOS Benzene Monitoring

Benzene monitoring data are presented for INEOS Grangemouth oil refinery in their annual
monitoring report for 2012. Annual average concentrations of Benzene are below the Air Quality
(Scotland) Regulations 2000 air quality objective of 1 ppb (3.25 pg m?), with the exception of
location 1 (Kinneil Kerse near boundary fence of Kinneil Gas Plant ) and location 5 (Technical Building
Gate 4 ), which measured an annual average concentration of 1.3 ppb (4.23 ug m?). These sites are
within the Grangemouth industrial vicinity. All monitoring sites within Fife Councils boundary met the
Air Quality Strategy Objective of 1 ppb.

BP Benzene Monitoring

Benzene monitoring data are presented for BP Production and Exploration in their annual monitoring
report for 2012. The results of this monitoring indicate that concentrations of benzene over the 12
month period were low; annual means range from 0.2-0.3 ppb (0.65 — 0.98 ug m?) and are well
within the air quality standard. BP have commissioned monitoring along the Fife coastline for many
years and there has been an overall reduction in the levels of hydrocarbons, including benzene,
present in air over the last decade. The measurements made in 2012 indicate that concentrations of
most of the monitored substances were similar or slightly lower than during 2011 at most locations.

Little Raith Benzene Monitoring

The purpose of the Little Raith monitoring programme is to evaluate the possible air quality impacts
following the development of the Little Raith Wind Farm. The wind farm began generating on the
19/09/2012 and became fully operational by mid-November 2012. The monitoring programme
started in January 2011 and consists of 3 diffusion tube sites located at Cowdenbeath (LRO1),
Lochgelly (LRO2) and Little Raith Farm (LRO3); shown in Figure 2.6.

Figure 2.6 Benzene Diffusion Tube Monitoring Locations — Little Raith Monitoring Programme
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Table 2.13 summarises the running annual mean benzene concentrations for the period 31/01/2011
to 11/03/2013 and associated data capture rates. These results are also graphed in Figure 2.7. As
can be seen, measured running annual mean benzene concentrations at all three monitoring
locations have been below the AQS Objective of 3.25 ug m~ throughout the monitoring programme;
and data capture rates have remained at greater than or close to the 90% requirement. The
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maximum running annual mean concentration was measured at LRO3 during 28/02/2011 to
27/02/2012 with a measured concentration of 2.18 ug m™. The benzene concentrations measured at
LRO1 and LRO2 indicate slight downward trend in benzene concentrations throughout the monitoring
programme. In contrast, running annual average benzene concentrations measured at LRO3 are
greater than 200% of concentrations measured at the LRO1 and LRO2 during the period 31/01/2011
to 10/09/12. From 27/09/2012 to 11/03/2013 running annual average benzene concentrations at
LRO3 have decreased to similar levels to that measured at LRO1 and LRO2.

Therefore, the review of these data show that the running annual mean benzene concentrations
measured at Cowdenbeath (LRO1), Lochgelly (LR0O2) and Little Raith Farm (LRO3) monitoring locations
are below the AQS Objective of 3.25 ug m>. In addition, these data also indicate that benzene
concentrations have not increased as a result of the commissioning of Little Raith Wind Farm.

Table 2.13 Little Raith Running Annual Mean Benzene Concentrations —31/01/2011 to 11/03/2013 (ug m?)

Running Annual Mean Benzene

Period . 3 Data Capture
Concentrations (pg m™)
Start Date Finish Date LRO1 | LRO2 | LRO3 LR 01 LR 02
31-Jan-11 29-Jan-12 0.96 0.93 2.11 92% 92% 100%
14-Feb-11 13-Feb-12 0.99 0.92 2.15 96% 92% 100%
28-Feb-11 27-Feb-12 0.95 0.88 2.18 96% 92% 100%
14-Mar-11 12-Mar-12 0.90 0.87 2.13 96% 92% 100%
28-Mar-11 26-Mar-12 0.92 0.85 2.13 96% 92% 100%
10-Apr-11 10-Apr-12 0.90 0.85 2.05 96% 92% 100%
26-Apr-11 22-Apr-12 0.88 0.85 2.04 96% 92% 100%
09-May-11 08-May-12 0.85 0.85 2.04 96% 92% 100%
23-May-11 21-May-12 0.83 0.85 2.03 96% 96% 100%
05-Jun-11 01-Jun-12 0.82 0.84 1.91 96% 96% 100%
20-Jun-11 18-Jun-12 0.77 0.85 1.89 96% 96% 100%
04-Jul-11 02-Jul-12 0.78 0.84 1.93 96% 96% 100%
18-Jul-11 16-Jul-12 0.79 0.86 1.96 96% 96% 100%
31-Jul-11 30-Jul-12 0.81 0.88 1.97 96% 96% 100%
15-Aug-11 13-Aug-12 0.82 0.87 2.00 92% 96% 100%
30-Aug-11 28-Aug-12 0.82 0.89 2.02 92% 96% 100%
19-Sep-11 10-Sep-12 0.84 0.87 2.04 88% 96% 100%
27-Sep-11 24-Sep-12 0.85 0.85 1.65 88% 96% 100%
10-Oct-11 08-Oct-12 0.84 0.86 1.50 88% 96% 100%
24-Oct-11 22-Oct-12 0.83 0.85 1.45 88% 96% 100%
07-Nov-11 06-Nov-12 0.83 0.86 1.41 88% 96% 100%
21-Nov-11 22-Nov-12 0.83 0.86 1.38 88% 96% 100%
05-Dec-11 03-Dec-12 0.83 0.84 1.35 88% 96% 100%
20-Dec-11 17-Dec-12 0.80 0.81 1.26 88% 96% 100%
04-Jan-12 31-Dec-12 0.78 0.79 1.24 92% 100% 100%
16-Jan-12 14-Jan-13 0.76 0.77 1.10 92% 100% 100%
29-Jan-12 28-Jan-13 0.76 0.74 1.01 92% 100% 100%
13-Feb-12 11-Feb-13 0.75 0.74 0.92 92% 100% 100%
27-Feb-12 25-Feb-11 0.74 0.77 0.84 92% 100% 100%
12-Mar-12 11-Mar-13 0.71 0.76 0.79 92% 100% 96%
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Figure 2.7 Graph of Little Raith Running Annual Mean Benzene Concentrations — 31/01/2011 to 11/03/2013

-3
(g m~)
—LRO1
—LR02
LRO3
----- AQS Objective -
Scotland
A A N I I B S
& L W R\ N> % » < o = F 33 <&
> 0y of¥ Y o & Y Y Y o Y » 4

225 Other Pollutants Monitored

1,3- Butadiene

1,3 Butadiene monitoring data are presented for INEOS Grangemouth oil refinery and for BP
Production and Exploration as their annual monitoring report for 2012. Annual average
concentrations of 1,3-Butadiene at all monitoring locations are lower than set air quality limit.

Other Hydrocarbons

Monitored concentrations of Propane, n-Butane, Iso-Butane, n-Pentane, Hexane, Heptane, Octane,
Nonane, Decane, Propylene, Toluene, o-Xylene, m & p-Xylene, Styrene and total C4 to C10
hydrocarbons are presented for INEOS Grangemouth oil refinery and for BP Production and
Exploration as their annual monitoring report for 2012. Annual average concentrations of
hydrocarbon monitored at all monitoring locations indicate that annual concentrations are low, but
there are no air quality standards for these substances.

The INEOS Grangemouth annual community air monitoring report for 2012, states that there are no

significant changes in the annual average concentrations for all hydrocarbon components across all
locations, when compared with historical data.
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The Annual air quality report for BP Production and Exploration, Houndpoint, 2012, states that
concentrations of most of the monitored substances in 2011 were similar or slightly lower than
during 2010 at most locations. The report also adds that over the many years that BP have
commissioned monitoring along the Fife coastline that there has been an overall reduction in the
levels of hydrocarbons, including benzene, present in air over the last decade.

The Annual Report for 2011 from the Mossmorran & Braefoot Bay Independent Air Quality
Monitoring Review Group®® states that emissions from regulated sources within the plants in 2011
remained well within the limit values set by SEPA for the protection of public health and the
environment. This report also concludes that the work undertaken in 2011 demonstrates that
emissions from Mossmorran and Braefoot Bay continue to pose no significant risk to the health of
members of the local community.

PM_ 5

A monitoring study of PM,s was carried out at Admiralty Road, Rosyth (OS Grid: 311200, 683548
(see Fig 2.5) during the period of 6th September 2011 to 6th March 2012. Table 2.14 summarises the
PM, s concentrations measured during this study. As can be seen the average PM, s concentration
measured during the six month was 10 pg m>. The estimated annual mean PM, s concentration for
the period 6™ March 2011 to 6™ March 2012 was also calculated to be 10 pg/m~, which used a
calculated annualisation factor of 1.00. This annual mean concentration is lower than the Scottish
annual mean objective of 12 pg/m™.

Table 2.14 Fife Council PM, s Monitoring Results from of 6" September 2011 to 6" March 2012

POLLUTANT PM, s

Maximum hourly mean 83pugm”
Maximum daily mean 37ugm”
Average 10 pg m™
Annualised Average 10 pg m>
Data capture for 6 month sampling period 92.3%

Carbon Monoxide

As in previous years, short periods of CO monitoring have been undertaken by Fife Council
Transportation Services at a number of roadside locations. Measurements were undertaken with
Marksmann 660 street monitors. The results are summarised in Table 2.15. The results have been
converted from ppm into mass units at 20°C and 1 atmosphere.

Table 2.15 Fife Council CO Monitoring Results

Max 8-Hour Concentration

Site Number/ Location Monitoring Period 3

(mg m™)
13/04/12 -19/04/12 0.25
Bothwell Gardens, Dunfermline 13/07/12 - 19/07/12 093
22/10/12 - 28/10/12 0.75
13/07/12-19/07/12 0.9

Carnegie Drive/Pilmuir Street Dunfermline

22/10/12 - 28/10/12 0.9
. Dunfermii 13/04/12 - 19/04/12 0.89
Appin Crescent, Dunfermline 13/07/12 - 19/07/12 0.96
22/10/12 - 28/11/12 0.29

 MOSSMORRAN & BRAEFOOT BAY INDEPENDENT AIR QUALITY MONITORING REVIEW GROUP, 2009 Annual Report, Environment
Enterprise and Transportation Committee, March 2013
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Max 8-Hour Concentration

Site Number/ Location Monitoring Period

(mg m?)
11/05/1-16/05/12 0.30
Glenlyon Road/Windgates Road, Leven 15/08/12 -21/08/12 0.76
13/02/13-19/02/13 0.36
10/05/12 - 16/05/12 3.30
Bonnygate, Cupar 15/08/12 -21/08/12 0.78
13/02/13 - 19/02/13 1.86
20/06/12 - 26/06/11 0.41
St Clair Street, Kirkcaldy 18/09/12 - 24/09/12 033
07/03/13 - 13/03/13 0.20
20/06/12 - 26/06/11 1.95
Admiralty Rd/Queensferry, Rosyth 20/09/12 - 26/10/12 0.96
09/03/13 -15/03/13 1.09
19/04/12 - 25/04/12 2.56
A909, Mossmorran 26/07/12 to 01/08/12 2.20
08/08/12 —14/10/12 0.31

Whilst none of these monitoring periods are sufficiently long to permit a full assessment of CO
concentrations over a full annual period, they all indicate that all concentrations are likely to be
below the AQS objective of 10 mg m™ for the running 8-hour mean concentration.
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2.2.6 Summary of Compliance with AQS Objectives

New monitoring data highlighted air quality issues for NO, at; Bonnygate, Cupar; Appin Crescent,
Dunfermline and St Clair Street, Kirkcaldy. Bonnygate, Cupar and Appin Crescent, Dunfermline have
already been declared AQMAs. Fife Council have installed an automatic monitoring station at St Clair
Street, Kirkcaldy (February 2011) measuring concentrations of NO, and through association PM.
The first full years’ of measurements from the automatic monitor are below the air quality
objectives. Although for the fifth year since 2008, diffusion tube location St Clair Street 1 has
measured NO, concentrations above the annual mean objective.

The Detailed Assessment of St Clair Street, Kirkcaldy (2012) was undertaken to investigate the
potential scale and extent of exceedances of Air Quality Objectives in the study area. This modelling
study, found that the annual mean objective exceedances are occurring at ground level locations
within the study area close to main junctions on St Clair Street where congestion is known to occur.
These are not however locations of relevant exposure as the properties are used for commercial
purposes. NO, concentrations in excess of the annual mean objective are not occurring and are not
occurring where ground level or first floor residential properties are present within the study area.

In light of this Detailed Assessment of air quality, Fife Council is not required to declare an Air Quality
Management Area at this time. It was recommended that Fife Council continue to monitor NO, and
PM;, concentrations at this location and may wish to locate diffusion tube monitoring sites closer to
the locations where ground floor residential properties are present on St Clair Street. Fife Council
took this into consideration and added 4 new site locations in 2012 in the study area (125 St Clair
Street, 179A St Clair Street, 3A Junction Road and 24 St Clair Street). Although monitoring at these
locations only started in Late November 2012 and had only one month of monitoring in 2012 (16.7%
data capture).

All 2012 monitored PMy, at Bonnygate, Cupar; Appin Crescent, Dunfermline and St Clair Street,
Kirkcaldy measured PM,, concentrations below the annual mean and daily mean objectives. Fife
Council undertook a Detailed Assessment (2012) to assess PM,y concentrations in the Admiralty
Road, Rosyth area following 2011’s annual mean PMj, exceedance. It was concluded that Fife
Council should defer its decision as to whether or not to declare an AQMA at Admiralty Road Rosyth,
until at least six months monitoring data is available using a new FDMS drier installed in the PMy,
monitoring equipment. This new FDMS drier was installed on the 26™ September 2012. The
measured average PMy, concentration for the period 01/10/2012 to 31/03/2013 was 13 pg m™ and
therefore it has been concluded that Fife Council is not required to declare an AQMA in the area of
Admiralty Road, Rosyth.

Fife Council has examined the results from monitoring in the council area. Concentrations
within the two AQMAs (Bonnygate and Appin Crescent) still exceed or are close to the
annual mean objective for NO, and PMyg at various locations where relevant exposure
exists. As a result, the AQMAs should remain.

Concentrations of all AQS pollutants outside of the AQMAs 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

3.1 Road Traffic Sources

No new road traffic sources have been identified within the Fife Council area since the last Updating
and Screening assessment.

3.2 Other Transport Sources

No new road traffic sources have been identified within the Fife Council area since the last Updating
and Screening assessment.

3.3 Industrial Sources

Changes to Regulated Industrial Processes

The following information from SEPA provides details of industrial processes that have surrendered
their PPC licence or have ceased to operate in the past year:

Details of Part A or B processes changes:

e Tullis Russell, Markinch are burning significantly less coal, all coal burning is due to
cease in June 2013.

e ABAgri in Cuparmuir have changed from using LPG to natural gas in their boiler; this
is a small boiler with insignificant increase in emissions.

e Raytheon, Glenrothes have introduced a new ion implantation process including one
new stack, but with an insignificant increase in emissions.

e Diageo’s bio-energy plant, Cameronbridge Fife; there were multiple delays in
commissioning during 2012 and the plant is still not fully operational.

Part A or B processes that have ceased to operate:
e lLamberts Garage at Leven, ceased in 2012

o Fife Cleaners, Kirkcaldy High Street, ceased in 2012
e Two of Skene’s mobile plant, ceased in 2012
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3.4 Commercial and Domestic Sources

No new commercial or domestic sources have been identified within the Fife Council area since the
last Updating and Screening assessment.

3.5 New Developments with Fugitive or Uncontrolled Sources

Poultry Farms

Based on experience from studies carried out by the Environment Agency, the Department for
Environment Northern Ireland and a number of local authorities, poultry farming facilities have the
potential to cause localised exceedances of the PM,y objectives. Fife Council has identified one farm
(Mill View Farm formerly Diddlum Farm) which meets the specified criteria stated within Technical
Guidance (09).

Mill View Farm, Strathore Road, Thornton (326876, 697373) is owned by Deans Food Limited
(PPC/A/1008780) and became fully operational during 2010. The farm houses approximately
492,800 laying hens housed in 4 naturally ventilated (supplemented by a mechanical system) poultry
sheds. Previous Air Quality Review and Assessment reports (USA 2009 and Progress Report 2010)
concluded that due to the number of hens and distance to the nearest relevant exposure a Detailed
Assessment should be carried out for this site when the farm is fully operational, with a hen
population of over 400,000. However, these conclusions were made the following statement was
issued by DEFRA (March 2010) in relation to Poultry Farms:

“Detailed Assessments of Poultry Farms:

A number of local authorities have now completed their Updating and Screening Assessments and
have identified poultry farms that meet the criteria (as set out in the Technical Guidance
(LAQM.TG(09)) that would require proceeding to a Detailed Assessment. It is recognised that the
screening criteria in TG(09) have been based on limited data, and it was stated that further
information would be provided as and when new information became available. To assist this
process, three local authorities in England have been awarded Air Quality Grant funding in order to
carry out studies at the poultry farms they have identified, in order to assess both the local risk of
exceedences of the air quality objectives, and to provide additional information to verify, or amend if
necessary, the current screening criteria.

Until this assessment work is completed, there is no requirement for local authorities to move
forward to a Detailed Assessment at this time. Where local circumstances (such as a history of
nuisance complaints related to the farm in question) suggest that it would be preferable to proceed

to a Detailed Assessment as soon as possible, authorities are advised to contact the Review and
Assessment Helpdesk in order to ensure that any work carried out is in line with best practice.

The above assessment has now been completed (Appendix F) and as a result, the following screening
assessment has been carried out to assess the potential air quality impacts of Mill View Farm.

The following equation was derived from the study:
MD = (-0.000161.In(d) + 0.000793) x b

Where MD is the maximum daily increment to PMy, concentration in pg m, b is the number of birds
and d is the distance to the nearest receptor in metres.
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In order to calculate the 98" percentile of MD, the following relationship is used:
98" %ile = (0.83 x MD) + (2 x Bkg)

Where Bkg is the PM;, annual mean background concentration, which in this case was taken from
the 2012 Scotland background maps for grid square (326500, 697500). In this case the PMy,
background concentration was found to be 13.8 ug m™.

Figure 3.1 shows three residential receptors; numbered 1 to 3 and located within between 90 m and
150 m of the four poultry sheds within Mill View Farm. The four sheds housing up to 492,800 hens
(123,200 hens in each shed) are lettered w to z.

Figure 3.1 Relevant Receptors - Mill View Poultry Farm 2012

Table 3.1 summarises the distances from the relevant receptors to each of the four sheds and the
corresponding maximum daily increment to PM,, concentrations from each shed. As can be seen,
using this screening method, it is unlikely that there will be a contribution to daily mean PMy,
concentrations at the 3 receptors due to emissions from shed z.

Combining the maximum daily increments to PM,o concentrations from each shed gives a total PM;,
increment of 14.1 pg m>. The calculated 98"%ile of maximum daily mean concentrations is
therefore 39.2 pg m>. As a result, it is unlikely that the daily mean PMy, objective of no more than 7
exceedances of 50 ug m™ in a year will be exceeded at any receptor due to emissions from the four
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poultry sheds at Mill View Farm. It is also concluded that Fife Council are not required to proceed to
a Detailed Assessment.

Table 3.1 Receptors Within 150 m of a Poultry Shed and Potential PM, Exceedances

= = MD - Maximum Daily 98"%ile of Maximum
d - Distance to b - No of Hens in .
Receptors Increment to PM,, Daily Mean PM,,

Poultry Shed (m) Shed . 3 . 3

Concentrations (ug m™) Concentrations (ug m™)
1,2,3 90 (w) 123,200 8.4 34.5
1,2,3 110 (x) 123,200 4.5 31.2
1,2,3 130 (y) 123,200 1.1 28.5
1,2,3 150 (z) 123,200 0.0 n/a
Combined Daily Increment to PM,, Concentrations: 14.1 39.2

Fife 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.

Fife Council confirms that all the following have been considered:

. Road traffic sources

. Other transport sources

o Industrial sources

o Commercial and domestic sources

o New developments with fugitive or uncontrolled sources.
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4 Local / Regional Air Quality Strategy

Fife's Air Quality Strategy - Health Protection and Improvement

The role of Fife Council in protecting human health through implementation of the local air quality
management regime is described in the latest version of the NHS Fife and Fife Council Joint Health
Protection Plan 2011 - 2014.

Fife Council is also keen to further understand and improve the positive health and wellbeing
outcomes that may be realised through implementation of measures designed to improve air quality
at a local level.

The concept of the local authority as a health improvement organisation is not a new one - there has
been recognition both by COSLA and the Scottish Government that Local Authorities have a key role
to play in the development and delivery of health improvement to and with communities (COSLA
2005).

Further exploration of these above themes, in the context of Fife's Air Quality Strategy, are currently
being undertaken through the "TRY IT" campaign in Cupar (Appendix G) and Fife's Health and
Wellbeing Plan 2011 -14 (Appendix H). This will include reference to "asset based approaches" to
health improvement as described in the latest annual report by the Chief Medical Officer for Scotland
(Appendix 1) and other new co- production models for health and wellbeing ("Building new
approaches to delivery to achieve better health outcomes at the local level" Final Report of a
National Colloquim, December 2011").

Asset based studies already undertaken in Fife in other sectors (e.g. Fife Local Food System) will be
considered in evaluating the effectiveness of different community engagement methods within the
context of the LAQM process. Other relevant national guidance - including NHS National Institute for
Health and Clinical Excellence (NICE) "Community engagement to improve health" (2008) and
Glasgow Centre for Population Health (GCPH) "Asset based approaches for health improvement:
redressing the balance" (2011) reports - will also be referred to as part of seeking to further involve
local communities in air quality issues.

Such steps are considered consistent with recommendations contained in the recent Christie
Commission Report on the Future Delivery of Public Services in Scotland (2012) - in particular that
“public services are built around people and communities, their needs, aspirations, capacities and
skills, and work to build up their autonomy and resilience” (Christie, 2011).

Fife Council has also presented their action planning work on the Bonnygate and Appin Crescent to
the Faculty Of Public Health Medicine Annual Scottish Conference in November 2013, the Scottish
Government Annual Air Quality Seminar (March 2013) and the Scottish Transport Emission
Partnership Workshop meeting (February 2013
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5 Planning Applications

A list is given below of 2012 planning applications that are required to demonstrate that AQS
objectives are unlikely to be exceeded as a result of the developments, either through screening or
more detailed dispersion modelling:

12/00313/FULL - Carr’s Flour Mills, Robert Hutchinson Ltd. East Bridge, Kirkcaldy, FIFE, KY1 2SR -
erection of a flour mill and associated infrastructure buildings, silos and loading facilities. Robert
Hutchinson Ltd are re-building the flour mill on adjacent site. This is a like for like process with newer
technologies involved which should slightly reduce particulate emissions. SEPA do not anticipate any
potential deleterious impact on local air quality. There is not a requirement for a more detailed air
guality assessment to be submitted.

12/00981/FULL - Warehouse development and ancillary development, access road and landscaping
at Begg Farm, Kirkcaldy, Fife, KY2 6QP.

12/04322/FULL - Erection of biomass fuel pellet production building. Land to West of Whitworth
Road, Glenrothes, Fife. Clarification is sought from the applicant on the following points:

e The number and classification of vehicle movements associated with the
facility during operation?

e Whether the facility will have its own biomass unit for the drying of pellets,
and/or the heating of the facility? If this is the case; please provide details and
a specification for the selected unit.

12/01074/FULL - Refurbishment and upgrading of building and site. Layout for modern multi-
function depot facility Including continued/new class 2, class 4, class 5 and Class 6 uses, access,
parking, landscaping, material. Storage and other associated uses at Fife Council, Bankhead Central,
Bankhead Park, Glenrothes, Fife, KY7 6GH.

12/01225/SCR - Screening opinion for erection of medium scale wind turbine (height to blade tip 98
metres) on Land at Kirkton Farm by Cowdenbeath - Land at Kirkton Farm, Cullaloe, Fife.

12/02965/SCR - Request for screening opinion for erection of 2 wind turbines at the Former
Auchtertool Landfill Site.

12/02159/CLP - Certificate of Lawfulness (proposed) for installation of biomass boiler and ancillary
flue at Carslogie Farmhouse, Cupar, Fife, KY15 4NG. Fife Council are currently awaiting confirmation
of the PMy, and NO, emission rates from the developer in order to be able to carry a screening
assessment of potential air quality impacts in the area surrounding the farm.

12/04137/PPP - Planning permission in principle for erection of residential development with
associated landscaping, access roads and infrastructure - North Fod Site, Pittsburgh Road, Halbeath
Fife.

12/00659/SCR - Request for Screening Opinion Fife Energy Park High Street Methil Fife. The

applicant should provide suitable site specific air quality risk assessments as part of the screening
process for the above proposed development.
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12/00669/SCR - EIA screening opinion for erection of 2 turbines, land to the West of chemical works
Mossmorran, Fife. The applicant should provide a suitable air quality impact assessment for the
above proposed development which provides adequate evidence that Scottish statutory air quality
objectives will not be compromised. This should include demonstrating that the proposed
development will not affect the dispersal patterns of nearby industrial emissions in such a manner
that achievement of Scottish statutory air quality objectives are put at risk.

12/01673/FULL - Erection of 203 dwelling houses and 22 flatted dwellings with associated domestic
garages, access road, car parking and landscaping at land to north of Ostlers Way, Kirkcaldy, Fife. Air
Quality Impact Assessment has been carried out and concludes that the proposed development is
unlikely to significantly affect local air quality and that no further information is required.

12/02741/SCR - Pre-app enquiry for quarrying operations, Belliston Quarry, Gibliston, Colinsburgh,
Leven, Fife, KY9 1JS.

12/02903/NEA - Application under Section 36 of the Electricity Act 1989 for erection of biomass
renewable energy plant (65MW), Auchmuty And Rothes Mills Glenrothes Fife KY7 6PB. It is noted
that Npower Renewables commissioned an independent assessment of the air quality impact in the
vicinity of the biomass CHP plant at Tullis Russell in October 2011, and that this study concluded that
emissions from the plant are not predicted to result in atmospheric conditions that exceed health
based ambient standards or guidelines, and that emissions from the plant are therefore not expected
to result in any human health effects. It is also noted that all the emissions to air will be continuously
monitored to ensure that they meet the emission limits imposed by SEPA in the PPC permit for the
site.

12/03070/MCA. Removal of Condition 17 of application Ref: 95/0432/IDO to allow additional
mineral extraction, Orrock Quarry Kirkcaldy Fife KY2 5XD.

12/03102/NEA - Application under Section 36 of the Electricity Act 1989 and under Part 4 Section 20
of the Marine (Scotland) Act 2010 for the erection and operating of an offshore wind farm, Neart Na

Gaoithe Offshore Wind Farm, Fife.

12/03455/SCR - Screening request for development of business park, Former Diosynth Complex,
Muiredge Industrial Estate, Buckhaven, Fife.

12/04853/FULL - Erection of crematorium, 100 Acre Wood, Brewsterwells Cottages, Lathockar, St
Andrews, Fife.

12/04876/PAN - Proposal of Application Notice for redevelopment of vacant site. Redevelopment
Site, Bruce Street, Dunfermline, Fife.

12/03202/SCR - Screening opinion for single wind turbine (99.5m to tip of blade, 500+kw) on land at
Camilla Farm, north of Auchtertool, KY2 5XG.

12/03747/SCR - screening request for erection of single 99.5m (to blade tip) 500kw wind turbine at
land to south of Glenniston Farm, Auchtertool, Fife, KY2 5XG.

12/03846/FULL - Construction of malt distillery and associated maturation warehouses with
associated parking and landscaping on land to east of Osprey Road, Glenrothes, Fife.

12/00034/SCO - Request for scoping opinion for extension to coal extraction area at proposed Open
Cast Coal Site at Muir Dean. It is noted that the proposed scheme may have the potential to
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influence the local air quality. The Environmental Statement (ES) should clearly demonstrate that the
statutory air quality objectives will not be exceeded and detail any proposed mitigation measures
which may be required in this regard. The relevant air quality technical guidance should be consulted
with regards to this assessment of air quality.

12/00343/SCR - EIA Screening request for warehouse and ancillary development at Begg Farm,
Kirkcaldy. It was noted that a Transport Statement has been undertaken, however it is unknown if
this includes an assessment of the potential impact that the proposed development may have on the
local air quality.

12/00314/EIA - Extraction and processing of sand from woodland and reinstatement of land to
woodland and loch at Kirkton Wood, Tentsmuir, Tayport.

12/01300/PPP - Planning Permission in Principle for residential, mixed use development (Class 4
Business, Class 5 General Industry and Class 6 Storage and Distribution) and ancillary uses (small-
scale food and non-food retail (Class 1), creche (Class 10 Non-Residential Institution) and Class 3
restaurant with ancillary takeaway, incorporating road works, associated infrastructure and land-
scaping at Westwood Park, Glover Road, Glenrothes. All comments and conclusions noted by ECOM
Environmental in their Air Quality Assessment (dated October 2012) would appear to be generally
satisfactory. In particular, it is noted that various mitigation measures are recommended for during
the construction phase of the proposed development.

10/01774/EIA - Planning permission in principle for mixed use development comprising residential,
commercial and business uses, retail, leisure and community facilities, education provision,
landscaping and open space and associated roads/infrastructure at Land at Kingslaw, Randolph Road,
Kirkcaldy. The information submitted in relation to the air quality impact assessment undertaken
would appear to be generally satisfactory.

12/01771/FULL - Erection of Food Store (Class 1), Petrol Filling Station with Car Wash and ATM, Car
Parking, Access, Landscaping and Associated Works (Demolish Existing Retail Unit) at 439 Esplanade,
Kirkcaldy KY1 1SL.

12/02108/EIA - Amendment to Approved Extraction Area for the Winning and Working of Coal and
Relocation of Site Infrastructure at Proposed Open Cast Coal Site at Muir Dean. The Environmental
Strategy Team is generally satisfied with the information provided within Section 14 Air Quality of
the Environmental Statement (ES), dated May 2012.

12/02791/SCR - Request for screening opinion for residential development at Land at Spencerfield,
The Avenue, Inverkeithing.

12/02692/FULL - Erection of two wind turbines 126.5 metres to tip height with associated sub-

station and control building, new access to public road, connecting access tracks, and associated
hardstanding and infrastructure at Land to the West of Chemical Works, Mossmorran.
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6 Implementation of Action Plans

Where an authority identifies that a given air quality objective is likely to be exceeded at a relevant
location, it is obliged to declare an Air Quality Management Area (AQMA) and undertake a Further
Assessment of existing and likely future air quality. The Authority must then develop an Air Quality
Action Plan (AQAP), setting out the local actions that will be implemented to improve air quality and
work towards meeting the objectives.

Fife Council declared an AQMA for Bonnygate, Cupar in October 2008 which came into force in
December 2008. The findings of the Further Assessment indicate that road traffic is the principal
source responsible for the local exceedances of NO, and makes a significant contribution to local
PM,o concentrations. Background sources constitute the principal sources of PM,, within the
Bonnygate AQMA, however, background sources are difficult to address at the local level.

Fife Council declared a second AQMA for Appin Crescent, Dunfermline amended for both NO, and
PMs,, which came into force on September 2012. The findings of the Further Assessment indicate
that road traffic is the principal source responsible for the local exceedances of NO, The source
apportionment undertaken in the further assessment indicated that background sources constitute
the principal sources of PMy, within the Appin Crescent AQMA although road traffic makes a
significant contribution to local PMy, concentrations.

A steering group including key representatives from relevant services of Fife Council was formed to
develop the draft AQAP’s for both Bonnygate and Appin Crescent. The steering group considered the
findings of the Further Assessments and the wide range of potential options for improving air quality
within the AQMA’s. Subsequently the steering group undertook an assessment of each of these
options. The options were assessed against the following criteria:

e How much support was there initially within the steering group for the option?

Potential air quality impact;

Potential costs;

Overall cost-effectiveness;

Potential co-environmental benefits, risk factors, social impacts and economic impact;

e Feasibility and Acceptability.

The assessments were then considered in total to place the options in a prioritised order. This then
became the draft AQAP.

Fife Council adopted the finalised Air Quality Action Plan for Bonnygate in October 2010 following
approval by the relevant Fife Council Committee. The Appin Crescent Draft AQAP* was submitted
for consultation during the period of 1* October to the 23" November 2012.

The North East Fife Area Committee meets on a quarterly basis to discuss the latest progress made in
implementing measures contained within the Bonnygate AQAP. The latest AQAP Progress Report®
was published in January 2013 and concluded that:

e Fife Council will continue to progress the air quality action plan measures contained in the
Bonnygate AQAP.

» Bonnygate Cupar - Air Quality Action Plan Progress Report 2012, 23" January 2013
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e Fife Council will continue to provide annual reports on air quality for the Bonnygate AQMA
and progress made in implementing action plan measures contained in the Bonnygate AQAP.

The Bonnygate AQAP aims to work towards reducing transport emissions of NO, and PMyg in the
AQMA by approximately 53% and 33% respectively; using wide range of measures such as road and
traffic signaling improvement combined with other measures, for example behaviour-change. The
Draft Appin Crescent AQAP aims to work towards reducing transport emissions of NO, and PMy; in
the AQMA by approximately 18% and 40% respectively; and as with the Bonnygate AQAP a
combination of road layout and traffic signaling improvement combined with many other measures.
The required improvements appear to be quite onerous, however, it should be noted that these
represent the ambient concentrations required to meet the objectives, not the reduction in mass
emissions. It is anticipated that a reduction of this scale will lead to the achievement of the annual
mean NO, air quality standard (40 pg m™) and Scottish annual mean objective for PM;, (18 ug m™)
within both AQMA’s in future years. This has already been demonstrated with a reduction in NO,
and PMy, annual mean concentrations to below the annual mean objective at the Fife Cupar
automatic monitoring site location; following improvements to the traffic signaling and road layout
within the Bonnygate during 2009. Figures 6.1 and 6.2 show the decrease in NO, and PMy,
concentrations between December 2005 and December 2012 at the Fife Cupar automatic monitoring
site.

Figure 6.1 Annual Mean NO, Concentrations at Fife Cupar — 2007 to 2012
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Figure 6.2 Annual Mean PM,, Concentrations at Fife Cupar — 2007 to 2012
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Provided in Appendix E of this Report is the Bonnygate Air Quality Action Plan Progress Report —
Summary Table for 2012. This table summarises Fife Council’s progress to date in terms of
implementing the finalised Action Plan for Bonnygate Cupar. As the Appin Crescent AQAP is in Draft
the first Progress Report will be submitted with the 2014 Air Quality Progress Report.

LAQM Progress Report 2013 55



Fife Council

7 Conclusions and Proposed Actions

7.1 Conclusions from New Monitoring Data

Nitrogen Dioxide

This Progress Report considered the following new monitoring data for calendar year 2012. During
2012, Fife Council undertook ambient monitoring of NO, tubes at 51 locations within Fife. New
monitoring data highlighted air quality issues for NO, at Appin Crescent, Dunfermline and St Clair
Street, Kirkcaldy.

When assessing the 2012 annual mean nitrogen dioxide concentrations (bias adjusted) against the
AQS annual mean objective of 40 ug m™>, exceedances are evident at the following diffusion tube
monitoring sites:

e Appin Crescent 2, Dunfermline (41 ug m™)

e Appin Crescent 5 (A, B & C), Dunfermline (42 pg m?)

e Appin Crescent 6 (A, B & C), Dunfermline (46 pug m?)

St Clair Street 1, Kirkcaldy (45 pg m™)

St Clair Street 2, Kirkcaldy (44 pg m™)

Exceedances of the annual mean NO, objective were measured at three locations within Appin
Crescent, Dunfermline, which has been declared an Air Quality Management Area (AQMA). Fife
Council’s Air Quality Action Plan (AQAP) for Appin Crescent intends to addresses these exceedances
through the implementation of appropriate measures.

For the fifth year since 2008, diffusion tube location St Clair Street 1land 2 has measured NO,
concentrations above the annual mean objective. The Detailed Assessment of St Clair Street,
Kirkcaldy (2012) found that the annual mean objective exceedances are occurring at ground level
locations within the study area close to main junctions on St Clair Street where congestion is known
to occur. These are not however locations of relevant exposure as the properties are used for
commercial purposes. Fife Council is not required to declare an Air Quality Management Area at this
time. It was recommended that Fife Council continue to monitor NO, and PM,, concentrations at this
location and may wish to locate diffusion tube monitoring sites closer to the locations where ground
floor residential properties are present on St Clair Street. Fife Council took this into consideration and
added 4 new site locations in 2012 in the study area (125 St Clair Street, 179A St Clair Street, 3A
Junction Road and 24 St Clair Street). Monitoring at these locations only started in Late November
2012 and had only one month of monitoring in 2012 (16.7% data capture).

Annual mean NO, concentrations of 39 ug m™ and 36 pg m> were measured a Bell St 1 and 2, St
Andrews, respectively. Although these measured concentrations are below the AQS annual mean
objective the data between 2007 and 2012 show a possible upward trend in annual mean NO,
concentrations.

LAQM Progress Report 2013 56



Fife Council

Particulate Matter

PM,o concentrations are measured at four locations in Fife at Bonnygate, Cupar; Appin Crescent,
Dunfermline; Admiralty Road, Rosyth and St Clair Street, Kirkcaldy. Measured 2012 concentrations
were below the PMy, annual mean objective with no exceedances of the daily mean objective at all
sites.

It was concluded that Fife Council should defer its decision as to whether or not to declare an AQMA
at Admiralty Road Rosyth, until at least six months monitoring data is available using a new FDMS
drier in PMy, monitoring equipment. This new FDMS drier was installed on the 26" September 2012
at Admirality Road. The latest PM; data for the periods 01/10/2012 to 31/03/2013 and 01/04/2012
to 31/03/2013 show measured average PMy, concentrations of 13 pg m™and 15 pg m™ respectively;
with no exceedences of the daily mean objective. As a result, Fife Council is not required to declare
an AQMA at Admiralty Road, Rosyth.

Sulphur Dioxide

Results for SO, monitoring in Fife in 2012 indicate that AQS objectives for SO, are unlikely to be
exceeded. There are no new industrial processes, road or other developments that require detailed
assessment with respect to this pollutant. Hence, new information in 2012 confirms the conclusion
of previous reports that a Detailed Assessment is not required for SO,.

Carbon Monoxide

Short-term monitoring undertaken by Fife Council’s Transportation Services department during 2012
indicates that the AQS objective for CO is unlikely to have been exceeded during 2012. There are no
new industrial processes, roads or other developments that require detailed assessment with respect
to this pollutant. Hence, new information in 2012 confirms the conclusion of previous reports that a
Detailed Assessment is not required for CO.

1,3 Butadiene and Benzene

Benzene and 1.3-butadiene monitoring carried out in the area of the Grangemouth refinery show
that it is unlikely that the AQS objectives for these pollutants have been exceeded within the Fife
Council Boundary.

The review of benzene data in the vicinity of Little Raith Wind Farm show that the running annual
mean benzene concentrations measured at Cowdenbeath (LRO1), Lochgelly (LRO2) and Little Raith
Farm (LRO3) monitoring locations are below the AQS Objective of 3.25 ug m™. In addition, these data
also indicate that benzene concentrations have not increased as a result of the commissioning of
Little Raith Wind Farm.

7.2 Conclusions relating to New Local Developments

Fife Council has identified one poultry farm (Mill View Farm formerly Diddlum Farm) which meets the
specified criteria stated within Technical Guidance (09). Mill View Farm consists of 4 sheds housing
up to 492,800 hens and located between 90 m and 150 m from 3 residential receptors. The 98"%ile
of maximum daily mean PMy, concentrations was calculated to be 39.2 ug m>3. As a result, it is
unlikely that the daily mean PMy, objective of no more than 7 exceedances of 50 pg m?in a year will
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be exceeded at any receptor due to emissions from the four poultry sheds at Mill View Farm. It is
therefore also concluded that Fife Council are not required to proceed to a Detailed Assessment.

The review of all other local developments has not identified any locations where there may be a risk
of the air quality objectives being exceeded and so no additional air quality assessment is
recommended at this time.

7.3 Conclusions relating to Air Quality Action Plans

There are currently two Air Quality Management Areas (AQMA) for NO, and PM;, located within the
Fife Council boundary:

e Bonnygate, Cupar, declared in October 2008

e Appin Crescent, Dunfermline, declared for NO, in November 2011 and for PM,, in November
2012

The Air Quality Action Plan (AQAP) for the Bonnygate, Cupar AQMA is now well established and has
been successful in reducing both NO, and PMy, concentrations within the Bonnygate; principally as a
result of the traffic signalling and road layout improvements carried out during 2009. No
exceedances of NO, or PMy, AQS objectives were measured within the Bonnygate AQMA during
2012. Although, the PM, annual mean concentration measured at the Bonnygate automatic
monitoring site was 18 pig m™ and so is still close to exceeding the objective.

The Draft AQAP for Appin Crescent, Dunfermline was submitted for consultation between October
and November 2012 and the finalised AQAP will now be submitted for approval to City of

Dunfermline Area Committee meeting on 8" May 2013. Using the Bonnygate AQAP as a template, it
is hoped that the Appin Crescent AQAP will achieve similar improvements in air quality.

7.4 Proposed Actions

Following the review of all available data it is recommended that Fife Council carry out the following
actions:

1. Submit the next Air Quality Progress Report in May 2014.

2. Include the Air Quality Action Plan Progress Reports for both the Appin Crescent and
Bonnygate Air Quality Management Areas within the 2014 Air Quality Progress Report.

3. Maintain the current monitoring programme.

Fife Council agrees with the content of this report and will implement these recommendations.
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Appendix A: Automatic Monitoring Sites

Appin Crescent, Dunfermline

Station Name:

Site Owner/operator:

Easting:

Northing:

Distance to kerb and road name/number
Zone/agglomeration:

Site Classification:

Manifold type and height:

Network affiliation:

Quality control procedures:

Pollutants measured on site:
Instrument manufacturer:

Calibration procedure and frequency:

Site service arrangements:

Co-located passive sampler
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Appin Crescent, Dunfermline
Fife Council

309926

687722

3m + (A907)

Roadside
Single Teflon tube, inlet height 1.7m
Scottish Air Quality Database

UKAS calibration by AEA with Air Liquide
gas cylinder

NO,, NO NO,, PMy, (since March 2011)
Monitor Europe ME 9841 B

3-weekly manual calibration and
autocalibration every 3 days.

6-monthly service by air monitors

Triplicate NO, tubes installed
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Bonnygate Cupar, Fife

Station Name:

Site Owner/operator:
Easting:

Northing:

Altitude:
Zone/agglomeration:
Site Classification:

Distance to kerb and road
name/number

Distance to nearest junction and
joining road name/number

Start date of monitoring
Manifold type and height:
Network affiliation:

Quality control procedures:

Pollutants measured on site:

Instrument manufacturer:

Calibration procedure and
frequency:

Site service arrangements:

Co-located passive sampler
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Bonnygate, Cupar

Fife Council
337406
714574

Kerbside (<1m from Kerb)

0.5m to Bonnygate (A91)

Opposite the junction with Ladywynd

19 December 2005
Single Teflon tube, Inlet height 1.7m
Scottish Air Quality Database

UKAS calibration by AEA with Air Liquide gas
cylinder

PMy, (TEOM) NOx, NO, NO,

FDMS
NOx — Teco i-series

2-weekly manual calibration

6-monthly service by Air Monitors

Triplicate NO, tubes installed
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Admiralty Road, Rosyth

Station Name:

Site Owner/operator:
Easting:

Northing:

Altitude:
Zone/agglomeration:
Site Classification:

Distance to kerb and road
name/number

Start date of monitoring
Manifold type and height:
Network affiliation:

Quality control procedures:

Pollutants measured on site:

Instrument manufacturer:

Calibration procedure and
frequency:

Site service arrangements:

Co-located passive sampler

LAQM Progress Report 2013

Admiralty Road, Rosyth

Fife Council
311755

683503

Roadside
6m (A985(T))

March 2008
Single Teflon tube, Inlet height 2m
Scottish Air Quality Database

UKAS calibration by AEA with Air Liquide gas
cylinder

PMj, (FDMS) NOx, NO, NO,

FDMS—R and P
NOx — Thermo 42i
3-weekly manual calibration and autocalibration

every 3 days.

6-monthly service by air monitors

Triplicate NO, tubes installed
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St Clair Street, Kirkcaldy

Station Name:

Site Owner/operator:
Easting:

Northing:

Altitude:
Zone/agglomeration:
Site Classification:

Distance to kerb and road
name/number

Start date of monitoring
Manifold type and height:
Network affiliation:

Quality control procedures:

Pollutants measured on site:

Instrument manufacturer:

Calibration procedure and
frequency:

Site service arrangements:

Co-located passive sampler

LAQM Progress Report 2013

Saint Clair Street, Kirkcaldy

Fife Council
329143

692986

Roadside
4.8m, Saint Clair Street/A921

February 2011
Single Teflon tube, Inlet height 2.5m
Scottish Air Quality Database

UKAS calibration by AEA with Air Liquide gas
cylinder

PMj, (FDMS) NOx, NO, NO,

FDMS—-R and P
NOx — Thermo 42i
3-weekly manual calibration and autocalibration

every 3 days.

6-monthly service by air monitors

Triplicate NO, tubes installed
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Appendix B: QA/QC of automatic monitoring

The QA/QC procedures follow the requirements of the Technical Guidance (09) and are
equivalent to those used at UK level for the National Network (AURN) monitoring sites. This
gives a high degree of confidence in the data obtained, both for measured concentrations at
the automatic sites and for establishing robust bias correction factors for diffusion tubes.

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

] 3-weekly calibrations of the NOx analyser;
. 6-monthly audits and servicing of the monitoring site;
. Data ratification.

Calibrations of the NOx analyser were carried out using certified compressed gas standards
(1SO17025). This ensured that the calibration gas was traceable to national and international
standards. In addition to the calibration, sample filters were changed for NOx and TEOM
analysers and any faults were identified thus minimising data loss.

Audits of the monitoring sites 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 are appropriately scaled. Any
suspect data identified are deleted therefore ensuring that the data are of a high quality.
Casella Measurement carried out QA/QC procedures at the SO2 automatic monitoring site at
Blair Mains. These procedures were also to a standard equivalent to the AURN.

QA/QC of diffusion tube monitoring

Diffusion tubes used by Fife Council are supplied and analysed by Tayside Scientific Services
(formerly Dundee City Council Scientific Services). The laboratory participates in three
schemes which ensure that the NO2 tube results meet acceptable standards.

1.  The WASP scheme is run by the Health and Safety Laboratory. Each month one
tube is sent for testing. Results are compared with other participating labs and
feedback on performance provided.

2. Every three months three tubes and a blank (for analysis) are supplied for
exposure at an intercomparison site operated as part of the Support to Local
Authorities for Air Quality Management contract funded by the Scottish
Government, Defra and the other Devolved Authorities. Again, results are
compared with other participating labs and feedback on performance provided.
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3. Each month a QC NO2 solution is also provided via this contract. This solution
is run as an internal check for NO2 tubes in the laboratory. The solution is
tested after every 21 NO2 tube samples.

Tayside Scientific Services also use in-house quality assurance standards. The tube
preparation method is 20%TEA in water.
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Appendix C — Diffusion Tube Bias Factor Adjustment Calculations

Diffusion tubes may systematically under or over-read NO2 concentrations when compared to the
reference chemiluminescence analyser. This is described as bias and can be corrected for to improve
the accuracy of the diffusion tube results, using a suitable bias adjustment factor.

Fife Council’s diffusion tubes are prepared and analysed by Tayside Scientific Services. The tubes are
prepared by applying solution of 20% TEA in water to the metal grid within the tube end cap. The
tubes are then assembled. Tubes are prepared monthly prior to dispatch. Figure 1 shows the
national adjustment factor shown and Figures C2 to C5 show the locally derived adjustment factors.

LAQM Progress Report 2013 66



19 €10z Hoday ssaiboid WOV

T 06D _ asq) [fpms |) _1mae =iang ZL07 ISE M U] 07 SEQIMISC DINUSIOC SPIEAE |

uoEiediunoIS)U| pEoY Sunqa|iis|) IEIE M UG w07 SEOIMISC DNUSIDC SPIEAE |

uny uoisIaA Joayspealds “_.er_m—umm._ﬂ_m l0)oed “_.EmEu_.m:.;ui Skelg aqn ] uoisnjiqg |jeuonenN

199ysppa.ds uawisnipy soig agn] uoisnffig [puonlpbN 1D 34nbi4

15uNo) 3j14



Fife Council

Figure C2 Locally Derived Bias Adjustment Factor - Rosyth

Adjustment of DUPLICATE or TRIPLICATE Tubes % AEA Energy & Environmen

Diffusion Tubes Measurements Data Quality
Check

2 | Start Date | End Date Tube 1|Tube 2|Tube 3 |Triplicate | Standard cv 95% ClI Diffusion Tubes
& |ddimmiyyyy | ddimmiyyyy ugm | ugm | ugm 3 | Average | Deviation mean Precision Check
1 05/01/2012 | 03/02/2012 37.5 36.9 39.9 38.1 1.59 417 | 3.94 Good
2 03/02/2012 | 02/03/2012 36.7 37.0 37.2 37.0 0.25 0.68 | 0.63 Good
3 02/03/2012 | 30/03/2012 27.4 28.0 29.4 28.3 1.03 3.63 | 255 Good
4 30/03/2012 | 27/04/2012 27.9 34.1 32.6 31.5 3.23 10.26| 8.04 Good
5 27/04/2012 | 01/06/2012 23.1 20.0 23.5 22.2 1.92 8.63 | 4.76 Good
6 01/06/2012 | 28/06/2012 25.1 25.9 24.3 25.1 0.80 3.19 | 1.99 Good
7 28/06/2012 | 03/08/2012 N/A N/A N/A
8 03/08/2012 | 31/08/2012 32.2 31.6 30.0 31.3 1.14 3.64 | 283 Good
9 31/08/2012 | 28/09/2012 22.4 25.1 24.3 23.9 1.39 579 | 3.45 Good
10 | 28/09/2012 | 02/11/2012 37.1 37.7 35.8 36.9 0.97 263 | 241 Good
11 | 02/11/2012 | 28/11/2012 39.8 35.9 36.7 37.5 2.06 550 | 5.12 Good
12 | 28/11/2012 | 04/01/2013 39.2 39.1 38.3 38.9 0.49 1.27 | 1.23 Good
13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Jaume Targa, for AEA
|S|te Name/ IDl | Version 04 - February 2011
Adjusted measurement (95% confidence level) Adjusted measurement (95% confidence level)
with all data
Bias calculated using 11 periods of data Bias calculated using 11 periods of data
Tube Precision: 4 Automatic DC: 100% Tube Precision: 4 Automatic DC: 100%
Bias factor A: 0.88 (0.76 - 1.04) Bias factor A: 0.88 (0.76 - 1.04)
Bias B: 14% (-4% -32%) L Bias B: 14% (4% -32%) |
Information about tubes to be adjusted Information about tubes to be adjusted
Diffusion Tube average: 32 pgm Diffusion Tube average: 32  pgm™
Average Precision (CV): 4 Average Precision (CV): 4
Adjusted Tube average: 28 +/-8 ugm Adjusted Tube average: 28 +/-8 pgm™

LAQM Progress Report 2013 68



Fife Council

Figure C3 Locally Derived Bias Adjustment Factor - Kirkcaldy

Adjustment of DUPLICATE or TRIPLICATE Tubes % AEA Energy & Environmen

Diffusion Tubes Measurements Data Quality
Check

2 o | StartDate | End Date Tube 1 |Tube 2|Tube 3 |Triplicate | Standard cv 95% ClI Diffusion Tubes
& |ddimmiyyyy | ddimmiyyyy ugm | ugm | uygm* | Average | Deviation mean Precision Check
1 05/01/2012 | 31/01/2012 37.8 39.7 39.7 39.1 1.10 281 | 273 Good
2 31/01/2012 | 27/02/2012 36.6 35.9 36.6 36.4 0.40 1.1 1.00 Good
3 27/02/2012 | 26/03/2012 29.3 30.8 26.2 28.8 2.35 8.15 | 5.83 Good
4 26/03/2012 | 26/04/2012 24.0 20.4 27.0 23.8 3.30 13.88| 8.21 Good
5 26/04/2012 | 28/05/2012 18.2 19.1 19.2 18.8 0.55 292 | 137 Good
6 28/05/2012 | 25/06/2012 15.0 15.0 13.7 14.6 0.75 515 | 1.86 Good
7 26/06/2012 | 29/06/2012 - - -
8 30/07/2012 | 27/08/2012 20.7 18.6 20.6 20.0 1.18 593 | 294 Good
9 27/08/2012 | 24/09/2012 21.3 23.3 20.0 21.5 1.66 7.72 | 413 Good
10 | 24/09/2012 | 01/11/2012 29.6 26.8 29.3 28.6 1.54 5.38 | 3.82 Good
11 | 01/11/2012 | 26/11/2012 35.8 34.8 30.7 33.8 2.70 8.00 | 6.71 Good
12 | 26/11/2012 | 04/01/2013 34.7 33.9 34.7 34.4 0.46 1.34 | 1.15 Good
13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Jaume Targa, for AEA
|Site Name/ ID:| | version 0a - February 2011
Adjusted measurement (95% confidence level) Adjusted measurement (95% confidence level)
with all data
Bias calculated using 10 periods of data Bias calculated using 10 periods of data
Tube Precision: 6 Automatic DC: 98% Tube Precision: 6 Automatic DC: 98%
Bias factor A: 0.9 (0.8 -1.02) Bias factor A: 0.9 (0.8 - 1.02)
Bias B: 12% (-2% -25%) I Bias B: 12% (2% -25%) |
Information about tubes to be adjusted Information about tubes to be adjusted
Diffusion Tube average: 27 pgm™ Diffusion Tube average: 27  pgm™
Average Precision (CV): 6 Average Precision (CV): 6
Adjusted Tube average: 25 +-3 ugm® Adjusted Tube average: 25+/-3 pgm™
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Figure C4 Locally Derived Bias Adjustment Factor - Dunfermline

Adjustment of DUPLICATE or TRIPLICATE Tubes % AEA Eneray & Environment

Diffusion Tubes Measurements

Data Quality
Check

2 o | Start Date | End Date Tube 1 |Tube 2 |Tube 3 |Triplicate | Standard cv 95% ClI Diffusion Tubes
&  |ddimmiyyyy | ddimmiyyyy | ugm™ | ugm® | ugm3 | Average | Deviation mean Precision Check

1 | os/01/2012 | o03/02/2012 | 460 | 47.3 51.0 48.1 2.59 539 | 6.44 Good

2 | 03/02/2012 | 02/03/2012 | 46.8 | 436 | 44.8 45.1 1.62 359 | 4.02 Good

3 | 02/03/2012 | 30/03/2012 | 40.9 309 | 440 41.6 2.14 514 | 531 Good

4 | 30/03/2012 | 27/04/2012 | 334 32.6 31.0 323 1.22 378 | 3.04 Good

5 | 27/04/2012 | 01/06/2012 | 27.6 279 | 271 27.5 0.40 1.47 | 1.00 Good

6 | 01/06/2012 | 28/06/2012 | 26.7 27.0 25.0 26.2 1.08 411| 268 Good

7 | 28/06/2012 | 03/082012 | N/A N/A N/A

8 | 03/08/2012 | 31/08/2012 | 27.2 274 28.2 27.6 0.53 1.92 | 1.31 Good

9 | 31/08/2012 | 28/09/2012 | 27.4 25.3 27.1 26.6 1.14 427 | 282 Good

10 | 28/09/2012 | o02/11/2012 | 354 355 | 35.0 35.3 0.26 075 | 0.66 Good

11 | 021172012 | 28/11/2012 | 39.9 33.7 34.1 35.9 3.47 967 | 862 Good

12 | 281172012 | o04/01/2013 | 383 | 429 | 413 40.8 2.34 572 | 5.80 Good

13

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

Jaume Targa, for AEA

|Site Name/ ID:|

| Version 04 - February 2011

Adjusted measurement (95% confidence level)

Without periods with CV larger than 20%

Bias calculated using 11 periods of data

Tube Precision: 4 Automatic DC: 100%
Bias factor A: 0.79 (0.69 - 0.93)
Bias B: 26% (7% -45%)
Information about tubes to be adjusted
Diffusion Tube average: 35 pugm™

Average Precision (CV): 4

Adjusted Tube average: 28 +/-8 ugm

LAQM Progress Report 2013

Adjusted measurement (95% confidence level)
with all data
Bias calculated using 11 periods of data
Tube Precision: 4 Automatic DC: 100%
Bias factor A: 0.79 (0.69 - 0.93)
Bias B: 26% (7% -45%)

Diffusion Tube average: 35 pugm*

Average Precision (CV): 4

Adjusted Tube average: 28 +/-8 pgm'3
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Figure C5 Locally Derived Bias Adjustment Factor - Cupar

Adjustment of DUPLICATE or TRIPLICATE Tubes % AEA Energy & Environmen

Diffusion Tubes Measurements Data Quality
Check

2 | Start Date | End Date Tube 1|Tube 2|Tube 3 |Triplicate | Standard cv 95% ClI Diffusion Tubes
& |ddimmiyyyy | ddimmiyyyy ugm | ugm | ugm 3 | Average | Deviation mean Precision Check
1 05/01/2012 | 03/02/2012 61.8 61.5 59.2 60.8 1.42 2.34 | 353 Good
2 03/02/2012 | 02/03/2012 34.5 31.9 38.3 34.9 3.22 9.22 | 8.00 Good
3 02/03/2012 | 30/03/2012 44.6 42.0 471 44.6 2.55 572 | 6.33 Good
4 30/03/2012 | 27/04/2012 22.3 19.3 25.5 22.4 3.10 13.86| 7.70 Good
5 27/04/2012 | 01/06/2012 46.7 48.4 45.1 46.7 1.65 353 | 4.10 Good
6 01/06/2012 | 28/06/2012 33.5 33.8 28.4 31.9 3.03 9.51 | 7.54 Good
7 28/06/2012 | 03/08/2012 N/A N/A N/A
8 03/08/2012 | 31/08/2012 38.6 39.1 40.7 39.5 1.10 278 | 273 Good
9 31/08/2012 | 28/09/2012 32.4 33.5 33.8 33.2 0.74 222 | 1.83 Good
10 | 28/09/2012 | 02/11/2012 43.5 44.2 44.3 44.0 0.44 0.99 | 1.08 Good
11 | 02/11/2012 | 28/11/2012 45.4 45.9 45.9 45.7 0.29 0.63 | 072 Good
12 | 28/11/2012 | 04/01/2013 37.1 32.7 33.9 34.6 2.27 6.58 | 5.65 Good
13
It is necessary to have results for at least two tubes in order to calculate the precision of the measurements Jaume Targa, for AEA
|S|te Name/ IDl | Version 04 - February 2011
Adjusted measurement (95% confidence level) Adjusted measurement (95% confidence level)
with all data
Bias calculated using 9 periods of data Bias calculated using 9 periods of data
Tube Precision: 5 Automatic DC: 98% Tube Precision: 5 Automatic DC: 98%
Bias factor A: 0.76 (0.63 - 0.94) Bias factor A: 0.76 (0.63 - 0.94)
Bias B: 32% (6% -58%) L Bias B: 32% (6% -58%) |
Information about tubes to be adjusted Information about tubes to be adjusted
Diffusion Tube average: 40 pgm Diffusion Tube average: 40  pgm™
Average Precision (CV): 5 Average Precision (CV): 5
Adjusted Tube average: 30 +/-6 ugm Adjusted Tube average: 30 +/-6 pgm™

LAQM Progress Report 2013 71



¢l

€10z Hoday ssaiboid WOV

[19Uno) 3414

8'6¢
8'8l oy £'6€ 0'0v 8.2 L've g'Le €8l |io/na# | 8ze NVIIN ONINNNY
6l 6'€e 128 [T [ Sgle | ziz | 861 L've | €L/LO/VO-TLILLIST
€62 6'GY 6'SY ¥’y 0ze voe | 2ve | g8z 0Ly | 2L/LL/I8Z-TLILLIZO
022 (5844 244 gey 6'62 Tz | 61E | 6€C G'8e | 2L/LL/Z0 -ZL/60/8C
€9l 8'ee gee ¥'ze 0z oyl 8'6l 0T 062 | 2L/60/8C - ZL/80/LE
R L0y 1'6€ 98¢ €€z VN g5z L'y 6'6Z | TL/SO/LE - ZL/80/E0
VN VN VN VN VN VN VN VN VN | 2L/80/€0 - Z1/90/82
96 ¥'82 8'€e gee 0t VN €62 L8 ¥'0Z | 2L/90/82 - ZL/90/L0
R L'Gt v'8y L9y 62¢ soz | 69y | 81T ¥0€ | 2L/90/L - ZLIvOILT
€6 g5z €6l €2z 122 L 1'82 9'6 8'2Z | 2Liv0/LT - ZLIE0/0E
06} V'Ly ozy vy 9€e 1ez | 9L | L9z L'0v | ZL/€0/0E - 21/€0/20
€8l €8¢ 6'1€ Sve 5€T zez | sve | 68T 62¢ | 2L/€0/20 - ZLIZ0/E0
g'ge 265 g'19 819 Loy ssy | zog 0°ge 1'LG | 2L/20/€0 - 2L/L0/SO
NV3IN ONINNNY
TSIM [ gvdnD [ @vdnD [ avdnd [ gvdnd [ DNy 31va 310MNO
3Ly | ‘ssan | ‘awvo | ‘ay ‘al ‘ay
IVOd LSVAND O8 JOLINO 88 HOLIND VE HOLIN 9ANNOE | AMAQYT| SSO¥D | HLNOS | AI4TIIN [ ¥vVdND
NOLLYD0T38anL
y'se [-X:14
i0/AIQ# | i0/AIO# (224 6'9% S've 79 (274 8'6% L gLy | 1'8e NV IN ONINNNY
VN zze 8'8C €0€ 1'9¢ 08 | 0Ly €8¢ | 09y | €L/LO/VO-2L/LLIBT
€Ly | 965 yxa 0'9¢ 6Ly G§9s | LTS 028 | 0Ly | TL/LL/8e-2L/LLIZ0
LGy G'G5 z6€ A% v'LS LS | eor 028 | v'0r | ZL/LLIZ0 -2L/60/82
6'€€ Ly ' 0'sz 1'8€ gle |zse 96e | Z'LE | ZL/60/8T - 2L/80/LE
7'Le 0°L€ 9ve L'9¢ (a4 W | g8e Loy [ zoe |zLgo/LE - 2L/80/g0
VN VN VN VN VN VN[ VN VN VN | 21L/80/€0 - Z1/90/8T
zse (%2 gee T¥e 6.8 YN [ €1y €6¢ | 8.2 |ZL/90/82 -21/90/L0
(a4 €6y (414 [A14 285 L1'ss | 0TS 719 | €8¢ | 2L90/L -2Lv0/LT
8'0¢ e ¥'0€ 8'0€ 7'0€ VN | €6 ¥ze | v | 2uwoiLe - 2LIE0/0E
705 1'€9 z'8e ey G'88 929 | €09 L'V9 | vvb | ZL/g0/oE - 2L/E0/20
68 128 682 6.2 0 16e | v'6e ey | vze | ZL/e0/z0 - 21/20/e0
S'v9 6'6L (924 505 0'€9 €9 |99 969 | €09 |ZL/20/€0 - 2L/L0/S0
NVIIN ONINNNY
|anelL >>me2< SMIJANY S SMIYANY | SM | ¥vdnd w_fﬂum\o (vetr (T m<,%o 31va 440/NO
1S & >>mmn._z< 5 mmo_é paaty | ‘ge v,m,&:o v_m<n_:o T
‘SNAO ¥ 1S'T 1S‘T J1vyo | 'VE3ILV| ‘23LV | 3LvO
Jedn) | OSANIM | ‘2 1S T38| 1ST139 | ‘2 ad ALID | @Y ALID | DANNOE| ANNOS | DANNOE|9ANNOE [ ANNOS
NOLLYOOT13anL

eleq agny uoisnyid *ON :@ xipuaddy



€l €10z Hoday ssaiboid WOV
€0 €0 (4 €62 6'9¢ £'6C G'€e (43 NV3IN ONINNNY
90 00 9°0€ €62 6°9€ €62 G'€e (AR NVIIN ONINNNY
0 €0 A4 G'Ge Sy 8'9¢ Z'S¢E *k44 €1/10/8C - €L/L0/¥0
20 €0 9'0¢ x4 £'6€ 9'l€ 6°9¢ 1'8€ €L/10/¥0 - ZL/LLI9T
- 7'ee L'y 1'8C 9'6€ 607 CLILLI9Z - CLILLILO
- - - L'Le 0'6C x4 'GE 0'GE CL/ILL/ILO - 2LI60/vT
10> 10> - 8'0C 6°0€ S'€C 8'6C €'/ Z1160/¥C - 2L/80/.C
- - - 1'€C 1'6€ v 1'0€ L'y C1/80/.¢C - C¢\/10/0€
- - - - - - - - Z1/10/6C - Z1/90/9¢
- - - €'ce €'¢Ce 0'Ge 8V L'1€ Z1/90/S¢C - 21/50/8C
90 - - 1'9¢ 8'/C 44 L &44 1'SE Z1/S0/8¢ - ZLI1¥0/SC
- - - e 6'9¢€ [ X4 1'9¢ 1'SE CLI¥0/9C - 2L/€0/9C
- - - 1'8¢ 454 0'ce 9'Ce L'Le CL/€0/9¢- 2L/20/LC
- - - 7'GE 6'GE S'6C 8'/¢ 8'Ch C1/20//C - CL/L0/LE
- - - 0'6€ \&44 G'6€ 44 9'Cy ZL/L0/LE - ZL/L0/SO
31va 440NO
AQTVIRI AQTVIRI 1S ¥IV1D 1S v¢ AVMSNEENO a/ vasy 1S HOH 31T1S31 NOATINT 1O @ VRIOLDIA
NOILYOO1348NnlL
9'.2 9'GE 8'6€ L'y 6y Z2'8¢ L'Sy 9'6¥ NV3IN ONINNNY
[AX4 L'lZ 8'LT 9'GE 0'8€ L'y 9'9% 2'8¢€ L'Sy 9'6% NVIIN ONINNNY
9'8¢C 9'€e 1°0€ 0'cy 9Ly L'y 44 L'Ey 867 9'6% €1/10/8C - €L/L0/¥0
L'v€ 6'€C L'vE e 08¢ L'y 99y 1'6€ €'€9 (1 €L/L0/0 - 2L/LLI9T
1'0€ 8V 8'GE %44 - - - 0Ly h44 S'€9 CLILLI9Z - 2LILLILO
€62 8'9C 9'6C S'ee - - - 8'/€ 414 2'SS CL/LL/LO - 2L/60/vC
002 €'€C €le 6'GC - - - 0'8¢ 1'C¢ Ve Z1160/¥C - CL/80/LC
9'0C 9'8l 10C 7'ee - - - S'6€ 6'9% '8¢ C1/80/.C - ¢\/10/0€
- - - - - - - - - - ¢L/10/62 - 21/90/9C
L€l 0SL 0'SL £ce - - - L'€C 7'9r - Z1/90/5¢ - 21/50/82
26l L6l 2’8l 1'8C - - - G'9¢ S’y G'Ge Z1/S0/8¢ - ZLI1¥0/SC
0.2 02 0'vC 9'6E - - - £'9¢ [X44 L9y ZL/1¥0/9C - Z2L/€0/9C
2'9¢ 8'0¢ €62 6'v¢ - - - £'6€ V14 8'vS ¢L/€0/9¢- ¢l/c0/Le
9'9¢ 6'GE 9'9¢ L9y - - - S'0¥ 414 €69 2L1/20/LC - CL/IL0/LE
L'6€ L'6€ 8°L€ 1'8¢ - - - (X574 [ A4 €96 ZL/L0/LE - ZL/L0/SO
31va 440NO
J ueuwoy js Je|d is g uewoy js Jie|d is V uewoy jis Jie|d i1s G ¥EMINNNG ad NOILONNC VE 1S ¥IV1O 1S V6.1 1S dIV1D 1S SCL € 1SdIV1D 1S ¢ 1S¥IV1D 1S | 1S¥IV1O 1S

NOILvDO013dn.L

[19Uno) 3414




vl

1'6G 965 7'€g 0 9'1€ zze 2102/80/82 - Z10Z/80/10
VN VN VN V/N V/N V/N 2102/80/10 - 7102/90/8C
67 6'8€ L9y €vC 6'GC 1'SZ 7102/90/82 - Z10Z/50/0€
zev 95¢ v oy StC oz 1 0l¢ HOOaY S§ 7]
8Ly 58y 1'1G 92 L vE 6'/C 2102/v0/¥T - T102/€0/LT
€09 1L 9'65 v'6C 8T vz 2102/€0/LZ - T102/20/8T
1'89 €L 8'69 353 3 1°9€ 7102/20/82 - T102/20/10
1°GL v'SL 1L 665 69¢ g'le 7102/20/10 - 2102/10/90
Jsza asca vsza Jgza a€ca veea WENNN3ENL
auwaaung aujwaaung auwaung yiksoy Yiksoy Yiksoy
09 jua2sal) uiddy | g9 Jusdsas) uiddy | yg Juadsal) uiddy peoy A peoy peoy NOILY201
J94D ddV 994D ddV V94D ddV 2 NOWOY g NOWOY Vv NOWOYH 30003LIS
0'€ES V'ES LTS €'SE 8'VE P'SE NVIIN ONINNNY
€19 168 85 €y 6T £'8€ €102/10/80 - 2T02/11/LT
79 929 v'29 LvE L'EE 66 T102/11/LT - 2TT02/0T/0€
GGG 8'vS T S€ §'GE 'S 2102/0T/0€ - 2102/60/9¢C
9'ey 9'St €vh Vi €52 vz 2102/60/9€ - 7102/80/8C
62y ey L0y 7’8 v'iT (53 7102/80/8€ - 7102/80/10
VN VN VN VN VN VN 2102/80/10 - 7102/90/8C
1°.€ T3 3 sz 7 192 2102/90/8€ - 7102/S0/0€
e Sve 6€ (17 6°.C 9.z 7102/50/0€ - T102/v0/vT
oy VLY 'Sy 3 92¢ v'ee T102/v0/¥T - T102/€0/LT
199 619 605 2 6'6€ 6°0% T102/€0/LZ - T102/20/8T
909 1°€9 gel 8 9ty 89y 2102/20/8¢ - 2102/20/10
v'EL €L 6. 3 €Ly 9 2102/20/10 - 2T0Z/10/90
ovza avza vvza Jzza azza vZza FWGNNN3ENL
auljwadjung aujjwadjung [uljuwadjung [uluadgung auljwidjung [ujwidjung
06 juadsal) uiddy | g6 Jusdsasy uiddy | ys Juadsal) uiddy | D Juadsasy uiddy |Gy Juadsas) uiddy [ v Juadsas) uiddy NOILVO01
JSYD ddV 954D ddV V54D ddv OPYD ddV ¥ ddvV Vr¥) ddv 30003LIS
€T T'6V 0'Zs v'vE 8'LE £'Sh 8'Eh S'€v NVIIN ONINNNY
662 6'€S 8'65 8'Zh Ly 22 L'y [ €102/10/80 - ZT0C/11/LC
G'ee 9'€S 129 4 €er 6'€S T8y €95 2102/11/LT - T102/0T/0E
85T 89y 9t z9€e Ly L2y T'6€ oy 2102/01/0€ - 7102/60/9T
[ 9 2 LI'LT 62 128 60¢ €€ 7102/60/9¢ - 7102/80/8C
zeT 807 €65 [ 6'€€ €8y 522 €9r 7102/80/8€ - 7102/80/10
VN VN VN VN VN VN V/N VN 7102/80/10 - 7102/90/8C
16l 9'6¢ 128 €92 1'82 8Ly o2 £ey 7102/90/82 - 7102/S0/0€
[ 8'9¢ 8'6€ 602 108 80y 8Ly Gy 2102/50/0€ - T102/v0/vT
9.z 60v €8y 7'€e 1'8€ 8Tk 16€ 9Zy 2102/v0/¥T - T102/€0/LT
€62 9. 995 VIN 58 96y 1'6Y S0y 2102/€0/LT - T102/20/8¢C
€62 185 ¥'59 gey LSy 505 3 Ly 2102/20/8C - 2102/20/10
2’8 595 1'99 [ §'oy 25 925 €0y 2102/20/10 - 2102/10/90
1za oza 61a 81a L1 J91a a91a votla WGNNN3ENL
jwiajung jwaajung aulwidjung auluwidjung —._u>m°~_ auluuiajung [uluwadjung |aulwJiajung
192415 YouDuad | € Juadsal) uiddy | Z Juadsasp uiddy | T juadsasy uiddy | v peoy Ajjesiwpy | D aAlqg a163ule) g aAlq a1bauie) V aALIg 3163uie) NOILVO01
1S111d €40 ddV 24D ddV THD ddV v'0Y¥ INQY EXERN) 44a319,0 FRERR) 300031IS
S'1Z v'ze 8'TC '8t 6Ly (334 (444 553 NVIN ONINNNY
67 982 602 62¢ ¥'05 1’6 1S 8'GE €107/10/80 - ZT0Z/TT/LT
L'€C 7'8C 62 ¥'82 8'8¢ 6 2] Ve T102/11/LT - T10Z/0T/0E
v'ze e 9 0€ 6v 9y e €92 2102/01/0€ - 7102/60/9T
€6l €9l L6l 86l €'6e 6'1€ 6'1¢ 122 7102/60/9¢ - 7102/80/8C
161 8Ll 58l 5’82 €'6e 3 9vE [3%3 7102/80/8€ - T102/80/10
VN V/N VN VN VN V/N VN VN 7102/80/10 - 2102/90/8C
L€l zel €€l 8z 8'Z¢ Lee S'62 702 2102/90/8¢ - 2102/S0/0€
Lyl g€l g€l T v'le v°0€ 582 V/N 2102/S0/0€ - 2102/¥0/vC
44 EED €6l 108 S'6E 6Tk k24 692 2102/¥0/vC - TT02/€0/LT
Sy £ 9'€C Sz 8oy 9°05 9'€S (3 2102/€0/LZ - 2102/20/8C
V.2 9'6C 1'62 €82 05 9'/S 685 LTy 2102/20/82 - 2102/20/10
[ v'Z€ 523 €7 [ 7'09 909 L'y 2102/20/10 - 2102/10/90
6a aa 9a sa ova ava vva Ta WIGWNN 3ENL
Jwaajung auipaeduny [uipieduny yieaquapmod aulwaaung auljwiaung [unuuasung aulwJiaung
YdS 1id Sp1euoa 1S |4 'py yoeosddy N | v 'py yoeosddy N 392416 y6IH J3juadsany uiddy | gijuadsas uiddy | v uadsas) uiddy nemBulquiny NOILVOO1
€DV ZaANIAN TINIAN HLv38.D J6IA4A g6IA4a V6NYa SINYa 300031IS

19uNno) 3414




Gl €10z Hoday ssalboid WOV
0°'TE T'TC 9'/C 9's¢ 092 NVIIN ONINNNY
8'/¢ 5'9C 8'ze '8¢ v'1e €10¢/T0/80 - 210T/TT/LT
z'9¢ 8'€z ee £ze 6'TE ¢102/T1/LT - 210T/0T/0€
GzZe LYz £le z9z €9z TT0Z/01/0€ - T102/60/92
€€z vyl 90z zoz €0z 2102/60/92 - 2102/80/8¢
6.2 V6l 8'ze 66l 9'61 2102/80/8¢ - 2102/80/T0
V/N V/N V/N V/N V/N 2T0Z/80/T0 - 2T02/90/8¢
622 G/l 9'8l 9’6l 8yl T102/90/8¢ - 2102/50/0€
602 87l L8l L€L 891 7102/50/0¢ - 210T/¥0/¥C
8v¢ £z 92 8¢z G'ee 2102/¥0/¥C - 210T/€0/LC
¥'62 L'8) 0¢ €82 ze T102/€0/LT - 2102/20/8C
6'9¢ 8z PR 8'6¢e 8'Ge 710¢/20/8¢ - 2102/20/10
6. k4 Ge L8g v'ee 2102/20/10 - 2T02/10/90
0€a 6cd 8ca £zda 9za WWEFGINNN 39NL

yiAsoy yiAsoy yiAsoy aujjwadsung aujjwadsung
peoy Ajjenwpy 6ZT | @oeld Aeswey 61 | peoy Ajenwpy 6ZZ | peoy yieaqieH /S | Peoy yieaqieH TT NOILVI01
ZAYHLVYIFIVH | TAY¥ HLvAg1VvH 30003LIs

0'LS 8'8S 695 0'ce 6°'TE L'TE NVIIN ONINNNY
619 569 8'€9 €8¢ 1'6€ T'6€ €T0¢/10/80 - ¢102/11/LT
vzl €L 69 PR 6°GE 8'6€ TT0T/T1/LT - TT0Z/0T/0E
LTS 65 €'€s 8'6¢ L1€ T'.€ 2T0Z/0T/0¢ - 2102/60/9¢
vy e z0S £z L'GZ v'ze 7102/60/92 - 2102/80/8¢
LGS 9'6G v'€g 0¢ 9'le zze 2102/80/8¢ - TT0Z/80/T0
V/N V/N V/N V/N V/N V/N TT02/30/10 - 2102/90/8¢
6 v 6'8¢ L'9Y £z 6°6C 1’62 2102/90/8¢ - T102/S0/0€
ey 9'6¢ v'ov g€z 0z R4 7102/50/0€ - 2102 /¥0/¥C
8L G'8y L'LG 9'ze L'pe 6.2 T102/¥0/¥T - 210T/€0/LC
€09 LLL 9'66 v'62 8z v'/z 2T02/€0/LT - T102/20/8C
189 €l 8'69 T8 L€ 1'9¢ 2102/20/8¢ - 2102/20/T0
L'GL v'G. Ll 6°6€ 6'9¢ G/ 2102/20/10 - 2TT02/10/90
o 74 ¢] gasca vsca J€ca d€ca veea WFFINNN 39NL
auwdjung aunwdjung auudung yiAsoy yiAsoy yiAsoy
D9 juddsat) uiddy | g9 Juadsas) uiddy | y9 Juadsas) uiddy peoy Ajenwpy peoy Ajesnwpy peoy Ajesnwpy NOILVOO1
294D ddV 494D ddV V94D ddV D NOWOY 9 NOWWOY V¥ NOWOY ETREIT

19uNno) 3414



9.

€10z Hoday ssaiboid NOVT

"uol3eIUBWINIOP
yans uj suoisinoad
Aujenb Jre oiy10ads

uo papinoad aq
JIIm Adejuswwiod

1UBA3|aJ pue S

10 SUOISJIDA 94NNy

llews :31ep 03 dinseaw
40 1232 [ennuajod

(Sdd3) se21na98
3A119310.4d

ainseaw ul payodau aq *SUOI}RIIPISUOD pue Suiuue|d ‘ued jo
ue|d uonoe senaied | |jIm yaiym suondo Suluue|d 1odsues| ‘asdiyuy pue uoljes3aqu| "ueld ue|d podsueu)
SIyy Joj 93e1s siy3 1e J1891e435 34e ‘pamalInal |e207 ojul a1e8Auuog (S31) se21nu98 uonoy Aljenp ealy /A3a1ens
uolINgIU0d Juedusis 953y "J01edipul Buiaq Ajauaiun) 9y3 ul sanss| Ayjenp 1102 19ss1g |e3UBWIUOIIAUT JIY Ul papnjaul uodsued ]
e Supjew se paliuapl aAneyuenb TT0Z Joawwns Jl JO UOI1BJISPISUOD | :papuswWy Auuay| pue saJnseaw pue |e207
sanalqo/sjesodoud e ugisse ul d|qejieae S17 9yl sa|geua - | ‘0T0Z-6007 | pue Aejpui4 uoneyodsuel] | VINOV 21e8Auuog UM Syul|
Mau oN 03 9|qissod JON | 9414 pasIAaY jo yeuq Alljenb Jie |e20| 01 Jj2Uag :|leui8o auer |1PUN0) 9414 03 92Ud43)3Y Sunousdwy | T

(a1q1ssod asaym

slojedipul

v10T 1sutese)

-€10¢ 10} SaAIIR[q0 dvOV ul ainseaw (s)4221140
/s|lesodoad maN pa31s1| s103ed1pU| sjudwwo) yum ssaidoud AjenD 41y uo 1943 ajedsawil] peal AMuoyiny pean uole-qns uody wayy

9|qel Atewwng — j10day ssau30.4d ue|d uonay Ayjenp 41y a1edAuuog -3 xipuaddy

[19uno) 3414




Ll €10¢ Hoday ssaiboid NOVT
SiYy1 Suissauppe ay3 a8esnoousd
ul JUIIHNS |[IM spusWNn20p
9Je 310U dUEpIND ue|d |e207 UIYIM vV
juawaseuen 3y1 Jo uoisn|doul ay|
Ayjenp iy ‘uopnjjod
pue ue|d [e207 9y} Jie 3upnpads pue peoy
ul sjuswaduede J9119y Jedn) 01 U3 ‘syuawalinbay
Sunsixa J1y199ds saxew pue eale EWEINEE]
1ey3 dnouo Sulieas ue|d 9}14 3583 YMON 3y3 ul pue sanss| Ayjenp
aJ0) Ayjjenp |20 unsixa | 1uawdo|aAsp a4n1ny yum Jly 03 sapijod
A1y 91e8Auuog ul YINOV paieldosse sanss| Ayjenb ue|d |e207 UIyHMm
ainseaw 9y1 jo uoluido ayy 91e8Auuog Jle paJapisuod sey ue|d ERIVEIEIEIRIITREL
ue|d uoiyoe Jejnojyed ‘ITOZ ueld S|}l pue paJo|dxa 0} 93UaJdjaJ | SIYL "zE0Z 03 dn eaJe 3y} Jo uoisnpu :aJ JJomawel
SIy1 Joj 93e1s siy3 1e 1uswdo|anaq AjIny usaq sey pue a1sqam ul Juswdojanap 3ulping Jje1s Juswadeuen 1uswdo|anag
uolNQgIU0d JuedlIudis |e207 UlyM | sanssi Ajjjenb e uo 19241Q 3414 uo ueld yueoiudiseaq | ZT02-010C 19ss1g jJuswdojanag yum pue Sujuued
e Supjew se paiiauapl dVvOV 21e8Auuog oueping Suiuueld 910N dduepino lIm uoi3aa ue|dAYL 3y} | :papuswy Auuay| asie|| - ue|d |e207 |E20T YHMm
saAlalqo/sjesodoud (O EWIVEIEIEY] Aseyusws|ddns jJuswasdeue Joj ue|d uswdolanaq | ‘IT0Z-0T0Z | pue Asimo) UY}M ue|d uody syul Ayjenp
M3U ON JO uolsndu| Jo Ajigiseaq Ayjenp aiy 218918438 Y1 leuldliQ eJe] | Sdd3 [1Puno) a4 DV 91e4391u](e) JIy Suinoudw| |
|lews :a1ep 031 ainseaw
J0 10949 |enualod
ainseaw 'SUOISSIWD Pa3eII0SSe
ue|d uoiyoe Jendiued pue a3esn Jed Supnpad
Sy} Joj 93e1s siy3 1e ‘yed 3ppAd 03 91nqI43u0d pue 3ulpAd (dLv)
uolINgIU0I Juedludis J0 uona|dwod Joj pue Supjjem agesnodus 71 -110C 19ss1g ue|d Jodsueu]
e Supjew se paiiuapl ‘dlV pue | $T/€T0C 404 Buipuny pInoys 21e1sa SulpeJi ayl | :papuswy Auuay| e2JY 9yl eIA
sanalqo/sjesodoud S.17ul pajiesp JueJd JUBWUIBN0D 03 941U UMO3 3y} WOoUy ‘010C pue Aejpul4 Sdd3 pue pajuawa|dwi aq
M3au oN 9q 03 SUOIY YS11103S PaAIaday Aem-3[2Ad e jo uoisinold | :AjjeuiSuo auer S31 [1PUNo) 3414 [I!M 3eyl suoindo T
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVOV ul ainseaw (s)422140
/slesodoad maN pa3s1| s103ed1pU| sjudwwo) yum ssaidoud AjenD 41y uo 193 3jeasawil] pea AMuoyiny pean uole-qns uody wayy

[19uno) 3414




8.

€10z Hoday ssaiboid NOVT

‘ainseaw ue|d
uonoe Jejnajyed

MO :93ep 0} dinseawl

40 12943 |enuajod
"SUOI}1eJapISu0d

Sujuueld auniny

ulyum sanss| Ayjenp

JIY |BD07 JO UOI1RIBPISUOD

v10C
-€T0T 104 S9AII3[qO
/siesodoid maN

dvov ul
paisi| si03edipu|

sjuswwo)

(a1q1ssod asaym
siojedipul
1suiede)
ainseaw

yum ssaidoad

Ay1jenp a1y uo 13443

ajeasawi]

(s)22140
peal

Auoyiny peai

uone-qng

uondy

wayj

19uNo) 3j14




6. €10Z Moday ssaiboid INOVT
SUON :91ep
01 2INSE3aW JO 10343
‘wnJo4 sJap|ing |enuajod ‘syusawdojanap
9snoH 3uipnjoul M3U Ul SJ3]10q Ssewolq ‘spoylaw
sdoysy4om auniny Jo syedwi ayy jo Jo/pue A3ojouy2sl
pasiuedio ysnoayy UOI}BJIDPISUOI [BUOIIPPE 9|geuleisns
NUIUOD ||IM 2JinbaJ Aew ainseaw 91eJ10di0dul
SIYy1 pue 1siprayd ‘0T0C siyl ‘syuawdo|ansp 03 syuswdojanap
ainseaw ANjigeuieisng uj paonpoud Mau jo sypedwi M3U [|e saJinbau
ue|d uonoe Jendied ayr uo 2Jueping Aujenb Jie jennualod Adjod ueld
SIy3 Jo} 98e1s siy1 1e slaquiaw paldald Jawoisn) 9yl asiwiuiw o3 djay |e207 - syoedwy
uolNQgIU0d JuedlIudis pue yjeis jo Suiuiesy pue 3ujuue|d pinoys syuswdo|anap 19ss1g DV asiwiuiw
e Supjew se paijiusapl Sdd3 | pue uoneduNWWod Aieyuawsa|ddng M3U U] Spoyiaw pue Auuay| 0} suawdojanap
sanalqo/sjesododd | Ag Jeuiwas ssnoy 9Y1 J0J apew ua3q ISIPPRYD sal30jouydal a|geuleisns pue Asjmo) 9|qeuleisns
M3UON | -Ul }JO uoISInOId sey uolssaidouid Aljiqeureisng jo uonesodiodurayl | STOZ-0T0T eJe] | Sdd3|Puno) a4 a10woud (p) C
(3) uonoy 03 payul|
— 930U JdUEpPIN
MO7 :33ep 0} d4nsesaw 4o s,Jadojanaqg
'$32IAJSS |1DUN0) REITER (I xipuaddy aas 10949 |ennuajod ‘Aljenb J0 uonelaidiaiul
pajelposse Juawoadeue\ | 9sed|d) dUSgaM | Jle [BIO| Ul SUOIIeIOLID1DP 1094402
aJnseaw UIYHM 10e3U0D 1uawdojansg 103417 344 1uana.d o1 djay pue Suipueisispun
ue|d uonoe enaiyed | jo sjulod Jueas|au Anjenp uo paysijgnd sny3 pue syuawdojanap panuniuos
SIy3 Jo} 98e1s siy1 1e JO UOo1IBd1J1IUIP| JIY JO JUajU0d (T102) Mau jo sypedw) 2Jnsua 0}
uolINgIU0I Juedludis ‘S|elda1ew Ajpuaiiy sasn 910N ddueping Aljenb Je jeinuszod 195519 9sie|| 0} NUIIUOD
e Supjew se paiiuapl |euoniowoud 9y uo siadojanap jJuswaseuen JO UOI1BJISPISUOD Auuay 03 sweal Sdd3
sannalqo/sjesodoud wenasa4 | Aq paniadal Apeausje 1uawdo|ansg puB SS3UDJEME SBDJU| pue A3|mo) *330u ddueping
Mau ON J0 uonedlgnd 2BqPa3} AAINSOJ ANenp Jiy |I!M 910U 2dueping ay 0102 eJe] | Sdd3 |1Puno) 344 siadojanaq (9) C
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVOV ul ainseaw (s)422140
/slesodoad maN paisli| sio3edipu| sjuaWwWo) Yyym ssaisoad Ayjenp a1y uo ay3 9jedsawil] peal Aioyiny peaq uonoe-qns uondy way|

[19uno) 3414




08 €10z Hoday ssaiboid NOVT
Ul puaJl 3AINULSP se ,sayoeoidde
e [13un uolned paseq 1asse,,
YUm paleall 01 UaAI3 9q os|e
SI elep siy3 eyl ||IM uoI1eJapPISUO)
papuswwodal
SI M ‘(4ayream "VINDV 21e8Auuog
3uljienasd *39) 93 JO 1X93u0d 3y1
$1010e) snoJawnu | ul sased asnoyuasud
J0 saduU3aN|UI JO UOI1BJIDPISUOD
|euoseas ay} pue }O 9DUIPIND
‘ejep Suonyuow | d1enbape 3uipinoid
Aujenb Jie | jo swual ul aunoun( |lews :91ep 0} ainseaw
J0 Alljiqelien ayy SIY3 18 JUBIDIYNS J0 10949 |enuajod
0} anQg ‘podaJ paJapisuod '$91891841S JUBIIP
SIY3 4O (S)uoi3das 9.4e sawayds 40 uonejuawadwi ay3
ul payiodau Aduaid1yy3 AS1au3 ‘A8a1ens wouy syedwi Ayjenb Jre

9J1U30 UMO}

pue ue|d uoidNPaY

23uey) arewid

9|qIssod 4O uOI1eIaPISUOD

‘padojansp aJe Jedn) Joj eep suolIssiwg | Yum uolesdaiul 9yl pue Supjuiyy sa|8aeays
959Y3 Se uayepapun | Suloluow U3 uoQJe) S|IPUNO) | SSNJSIP 03 Wea] dn-pauiof a1ey|oey |1PUN0)
9q ||IM SJ03ed1pul 0} J9ja4 asea|d 9yl UIYUM pajierap Ayjiqeuleisns [lIM $31823141S [12UN0D siauped Sujuue|d 13430 Yyim
93ueyd ajewi|d 1s91e| O 'S9A1323[q0 DV sjuswsaduesse S,]12UN0) Yyum Jay10 yum Anjenp 19ss1g Ajunwwod dVOV | DV uoneidaiu)
UOoI1BJ3PISUOD JB3YLIN4 yum uosiedwo) Sunsix3 plaY Sunasiy JIY Jo uonesdsnulayyl | STOZ-0T0C Auuay| pue |1ouno) 3414 | jo uoneuswa|dw| 98eJsnoouy | €
'ssao0ud
uol1eynNsuod 'sue|d |e207
Suiuueld ‘dulwasung auoy :91ep ul sjesodoad mau
9y1 ul pasi|ead ul sSuip|ing 0} 3INSeaW JO 103)4d Jo suojieojdde
sindino ysnouys uol||ined |ennuajod ‘pasiesdde yum Ajpoauip
SERIETOJIERS S ua|n e T10¢ 8u1aq aue sjuswdojanap Suijeap je3S
ainseaw Jei1s uswadeuely | Joqwaldas Yyigz M3U Joj suoliedljdde juswaseuey
ue|d uoiyoe Jejnajyed juawdo|anaqg uo p|ay sanssi U3YM UO[1eIDPISUOD juawdo|anaqg
SIy3 Jo} 98e1s siy1 1e ul sanss| Ayjenb juswaseuen J13Y3 931e}|10B) pUE WEd) 1B pawlie Jeujwas
uolINgIU0I Juedludis Jle Jo a8pajmouy 1uawdojansg SERIISEINEIN [ EYETq 1102 19ss1g |euJaiul a1eulpio
e Supjew se paiiuapl pasieJ sey pue pue Ayjenp 9y31 ulyum sanssi Ayjenb | :papuswy Auuay| -02 03 Sdd3
saAalqo/sjesodoud “Jeujwas |eusaiul | Jeindod Asan panoud Ay UO Jeuiwas Jle [eJ0| JO ssauaieme ‘0102 pue A3|mo) — DV U0 Jeuiwas
M3au oN jo uona|dwo) JUIAS Jeulwas |eusaiu) 9sIeJ ||IM 34nseaw Siy | :|leuiBo eJe] | Sdd3 |1Puno) a4 |eusaiul (3) 4
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVOV ul ainseaw (s)422140
/slesodoad maN pa3s1| s103ed1pU| sjudwwo) yum ssaidoud AjenD 41y uo 193 ajedsawil] peal Aioyiny peaq uoipe-qns uody wayy

[19uno) 3414




18 €10z Hoday ssaiboid NOVT

"€T0C

Aen uo pjay aq 03

JUaAS doysydom ]|

AY1 ‘paJojdxa aq 03
os|e aJe (¥T- TT0T)

ue|d Sulaq|laM

pue yijesH

S,94l4 pue sAieul
«LI AdL, 34}

YUM Syul| [e13ualod

'ssa20.d

Suruue|d uoioe ojul
pajelododul aq

03 JUIAD SIY} WOy
S9W021N0 "€T0T
Yose 8z uo
2ouel||y Sulaq|am
pue yijesH s,a414
Aq unJ sayoeoudde
paseq 1asse

ui Bujuiesy Aep auo
pPapualie SAIAIS
9A132910.4d ssad0.d
Suluueld uonoe
Anjenb Jie ayy jo
1X33U0J Y} UIYyHUM
(0107) puepOIS JO§
OIND 3y3 Aq podsy

‘pPalIIuapI 3q Ued |enuuy 1saie|
SUOI}BJIUIIUO0D 3Y3 Ul paqlIIsap
(a1q1ssod asaym
siojedipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/siesodoad maN paasi| s101ed1puj SuUdAWWO) yum ssaiSoud Ayjenp a1y uo ay3 3jeasawil] peal Aoyiny peaq uoloe-qns uoiy way|

[19uno) 3414




c8

€10z Hoday ssaiboid NOVT

aJnseaw
ue|d uoinoe Jendied

diysiaupied

3yl uiyum
dnoug Anjenp
Jly 03 21nq1J3U0d

duopN
:9)ep 01 ainseaw jo
1094J3 |eluUdl0d ‘[eJauad
ul 3414 pue Jedn) ul
Anjenb Jje uo 131344 peod
40 10edwi ay3 adnpal

031 djay Ajjeinualod [im

*ssaudoud Joy
seale pue sanss|
‘spaau Ay Ajauapl
01 diysiaunied
Aujenp

SIy3 Joy 93e1s siy1 1e pue diysisuped 1ey1 diysssuned ayy jo S9IINIDS 181944 uens3s
uolNQgIU0d JuedlIudis Anjenp suol1oe 9Juanjjul 01 3|qe |eIUBWIUOUIAUT 9yl y3nouys
e Supjew se paliuapl 1y81a14 uensis 9Je |1DUN0) 344 ‘UeAISIS pue slapjoyayels
saAlda[qo/s|esodoud ay) puane 01 1nduj Suipinoud Aejpui4 uoljeynodsued) yum 190w
M3u ON 0} anuu0) pue Suipuane Ag | ST0Z-600C auer |12UN0) 314 01 anunuo) (q) v
SUON :91ep
01 dINSeawW JO 10349
|enuajod ‘paioaJipal
sem 1ey3 ysiauy
Jo uoiiodoud sy3 uodn
1uapuadap ag pjnom
1094J9 3Y3 JO JUSIXD (T6V)21e8AUUOg
‘peoy ‘3|qelA Suiaq 9yl °Suol3eJuaduod 9y} 01 dduaJaaud
yinos ay3 asnh o} Se paJapIsuod Jou jueinjjod Ayjenb e ul UMO}
sJ0jesado 1y3iauy Ajpusauna sy uondo Ul SUOINPaJ Pa3IeIDOSSe 9y1 o1 yoeoudde
aJnseaw SuiBeanooua | siy1 a404249Y] ‘saul| ‘uoleangiyuod pue - 91e8Auuog (PT6V)PEOY
ue|d uoiyoe Jejndjyed J0 Allj1qIseay peayJano Suipnjoul peou 9y} Ul sUoISsSIWa yanos ay3 asl|1an o3
Sy} Jo} 98e1s siy1 1e 93 SSasSY "peoy sanss| Alajes pue Yanos jua4ind pajeposse 1ysia.y 'SpJemuo SERITSELS sJojesado 1y3ialy suonesado
uolINgIIU0I Juedudis y1nos ay3 o1 yyeay Suipsedau 9yl J0 1xa1u0d | Supnpad jo |einualod ayy 110C |e3UBWIUOJIAUT Sui8eunooua 1y3194) wouy
e Supjew se papiauapl | ySiady |je Sulow | SUJ3dUOI pasied sey 91 ul 3|qIsea} SJ9J40O PUB JUBWISSISSE ‘papuswy pue ‘39 Aljiqisesy SuolIsSsIWd
sanalqo/sjesodoud J0 Aujiqissod 2134841 Jo Suiinou paJapisuod jou Jaymuny ay3 ul passasse | TT0Z-0T0C Aejpui4 uoneyodsued] | ay3 ssasse 03 Apnis |e20] paJnpal
Mau ON 93 SSassy -3J pasodoud s1199foud siy | SeM 2Jnseaw Siyl :|leui8lo auer |1PUNO) 314 e ayeuapun (e) 108ue] | ¢
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVOV ul ainseaw (s)422140
/slesodoad maN paisli| sio3edipu| sjuaWwWo) Yyym ssaisoad AjenD 41y uo 193 3jeasawil] pea Aioyiny peaq uonoe-qns uondy way|

[19uno) 3414




aJnseaw
ue|d uoiyoe Jendijued

€8

€10z Hoday ssaiboid NOVT

QUON :31Eep 0} dinseaw
J0 10943 |elUa0d
‘uonejuswa|dwi

pue uondope |njssadons
S11 Uo Juapuadap

S| aJnseaw Sy}

J0 10edwi [eipualod ay|
*Ay1jenb aje Suinoadwi

‘eaJe
JapIm pue YINDV

UIYHM SUOISSIWD
Suipnpau 1e pawie

sIy3 4oy aess siyy e 03 91NqI43U0I SNy} pue ‘'SpJemuo s321ABS | diyssauised Ayjenb
uol3INQLIUOI JuedIuUSIS 'sajijod Supnod S9131A130E 3YS134) WoU 110C |eausWUOIIAUT 1ySia44 |e20|
e Supjew se payuapl pue suoIsSIWa SUOISSIW®S |B20] 9INpPaJ papuswy pue 40 Juawdo|anap
sanalqo/sjesododd | 921yan siolesado 03 |ennualod 9yl Jay0 | ‘TT0Z-0TOC Aejpui4 uoneyodsues 9y3 Jo4 |ennualod
M3U ON |B20] yHUM $snasiq sdiyssaunied 1ysiauy |e207 leuidliQ auef |1oUNO) 3414 $S9ssY (9) v

(a1q1ssod asaym

siojedipul

v10T 1sutese)

-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/siesodoad maN paisi| si03edipu| sjuaWwWo) yum ssaiSoad AjjenD 41y uo 1943 djeasawi] peal Aioyiny peaq uoipe-qns uony way|

19uNo) 3j14




78 €10z Hoday ssaiboid NOVT

llews :31ep 01 dunseaw
10 12949 |enualod
‘podsuedy o1gnd

40 3sn ay3 Suideanooua

ainseaw Aq suo|ss|wa paje|dosse ‘Supjied
ue|d uojyoe Jejndiped pue Jedn) ui awnjoA J21NWwWod Aels
sy} Joj a8e1s siy3 ie "A891e4315 Supyled a14eJ3 upnpal 03 SVINIDS 8uo| a8eunodsip
uolINQgIU0d JuedlIudis s,|1ouUNo) 9414 91nq143u0d p|nod SupyJed |eIUBWIUOUIAUT 01 A8a1ea1s
e Supjew se payiauapl | jo ued se Supjied Jonwwod Aeis uo| pue 3upyued s,|1ouno) |0J43u0) pue
sanIalqo/siesodoud J21NWwWod Aels 28eJnoosip 03 sainseaw Ae|pul4 uonepodsued) 9}14 Jo saA13d3[q0 juswaseueln
M3u oN 3uo| a8eunoasig jouoisnpulayl | STO0Z-600C auer — |12UN0) 3414 9yl oddng (e) Supped | 9

| [PewSiowes | | 11026002

(a1q1ssod asaym

siojedipul
v10C suede)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/siesodoad maN paisi| si03edipu| sjuaWwWo) yum ssaiSoad AjjenD 41y uo 1943 djeasawi] peal Aioyiny peaq uoipe-qns uony way|

19uNo) 3j14




a8

€10z Hoday ssaiboid NOVT

aJnseaw
ue|d uoijoe Jejnaijued

|lews :23ep 03 ainsealw
40 199440 |ennualod
*SJUDAD Yans 4oy |ennualod
33 asiwiuiw pnoys
suo[3d143s3J Suipeo)

10 JUBWIadI0JUL BY |
*SUOISSIWI Ul S9seaJdul
pue 3uinanb oiyjesy
|euonippe ul 3jnsaJ ued

Asejngeisuo)

Sy 4oy 93e1s siy1 1e yaiym - a1edssou) pue 9}14 pue sadIAIDS ‘'VINOV
uolINgIU0d Juedusis 91e8Auuog ay3 ulyum |EIUSWIUOIJIAUT | UIYHM SUOIIDIIISDI
e Supjew se paliuapl S$)29U-3]10q U] }nSaJ pue Suipeo|
sanafqo/sjesodoud | sispJo peod diyjesy ued salllAlde ulpeojun Aejpui4 uoneyodsues] JO 1UBWIdII0JUD
M3Uu ON 92404UDd 921|0d /3uipeo| a1eudosddeu] | ST0Z-600C auer — |12UN0) 3414 panunuo) (2) 9
|lews :91ep 01 dinseaw
sainseaw J0 10949 |enualod ‘Ajlenuue pamainal
ue|d uoioe Jendiued *1edn) o1 3ui||anesy pue paJojiuow
Sy} Jo} 98e1s siy1 1e uaym podsuesy a1gnd EERIISELS 9q p|noys
uolINgIU0I Juedudis }0 9sn ay3 a8eunodus |eIUBWIUOJIAUT 9J1U3I UMO}
e Supjew se paiiuapl 03 d|ay ued s|0J3u0d pue | ujsjoJ43uod SupyJed
saAalqo/sjesodoud Suloyuow /suonouisal 3upyled Aejpui4 uoneyodsueld | pue suol3d141SaJ
M3U ON 3ui08-uQ JO SM3IA3J Je|n3ay ST0Z-600C auef —|19UNn0) 3414 Aeis jo y18ua (q) 9
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/slesodoad maN paisli| sio3edipu| sjuaWwWo) Yyym ssaisoad Ayjenp a1y uo ay3 3jeasawil] peal Aioyiny peaq uonoe-qns uondy way|

[19uno) 3414




98

€10z Hoday ssaiboid NOVT

aJnseaw
ue|d uoijoe Jejnaijued
Siy1 4oy a8e3s siy1 1e

'ssao0ud ue|d
1uawdo|anaq

ay1 y3nouya
pajuswajdwi
9q Ajuo p|nod

Juop :31ep
0} 24nSeaW JO 13}
|ernuajod ‘payoddns
9q ||Im sjesodoud asay3
‘5103084 (|EIUBWIUOIIAUD
pue J]WOoU023-0120S)
J9Y10 U0 5129} aANIsod

/leqanau aney pue Ayljenb

Jle |edo| Suinosdwil

03 23NQIIIUOD [|IM
sjesodoud yons atssaym
‘Aujenb Jie |eaoj uo

1oedwi |enpualod 419yl Joy

(auswadeuen
juawdojanaq)

Sdd3
pue sa2IAI9S

‘(ueld a4n3nas)

Jedn) jo yuou
9y} 01 uonedo|e
pue| J1893e418

M3uU e jo ed
Se pJemioj awod
pINom yaiym peou

Aujenb

Jle |edoj ul
syuawanosdwi
Burianl@p 01
91NQIIIU0D ||IM
1ey3 sadueyd

uolNqLIuod Juedlusis 940424341 pue sa8ueyod aunjonuisesul Asimo) |EIUSWUOUIAUT | JOI24 MBU B JO aJnjonJisesyul
e Supjew se paluapl | papunysadojErsp pasodoud Aue mainal ||Im eJe] pue | Asaalsp pasodoud pasodoud
sanalqo/sjesodoud 3¢ p|nom |12UN0) 9414 1BY3 SUNSuUd pue Aejpul4 uoneyodsued] | ay: 1oddns uoddns
Mau ON dWaYyds siy L aJnseaw siy3 jo uondopy | STOZ-2T0C auer —[1PUNo) 3l | pue MmalnaY (e) pue maInly | £
“JUBWUIDA0D |lews :a3ep 03 ainseaw
ys1109s 40 3y8 |enualod
aJnseaw 9yl wouJy Suipuny *sedn) 01 ul||aneuy
ue|d uoiyoe Jendijued juesd joJuod uayM S321YaA 31eAld jo ‘Supyied
siy1 4oy a8e1s siyl 1e Sunjied panaiadal peaisul Jodsueay o1gnd S92INISS 10} puewsap
uolNgIu0d Juedlyudis sey |1ouno) ay| J0 9sn a3y} a3eunodus |eluswuoUIAug a3 a8euew
e Supjew se paiiuapl 0} uolpuNny pjnoys pue | 01sa284eyd SupyJed
sanalqo/sjesodoud ‘JUBWISSISSe Aujigejieae Supjied Aejpui4 uoileyodsuel] | 399J1S UO JOJ pasu
M3u ON no Aue) Jo juswadeuew a3yl | TTOZ-0TOC auer — [12UN0) 3414 QY1 ssassy (p) 9
(a1q1ssod asaym
siojedipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVOV ul ainseaw (s)422140
/slesodoad maN paisi| sio1eaipu| SjusaWWOo) yum ssaidoud Aujenp a1y uo 1343 9jedsawil] peaq Aoyiny peaq uolpe-gqng uoipy way|

[19uno) 3414




/8 €10Z Moday ssaiboid INOVT
Aunnoe uodn juspuadap)
|eaauasd ul sedn) pue
91e8Auuog ay3 ulyum
Axjenb Jie Suinosdwi
01 9INQI3U0D p|NoYs
uoloe siy) pajuswa|duw
A|Inyssa0ons §| "ani3da[qo
A9y e Buiaq 199|4 JudLIND
3y wouy (OV pue HHO)
aJnseaw SUOISSIWA Ul SUoIINPaL ‘diyssauped
ue|d uoijoe Jejndijued YUM ‘(sanssi Jaylo Ayjenb snq
Sly3 oy 93e1s siy1 1e Suowe) uswanosdwi S9IINIDS |edo| e uidojanap
uolINqLIu0d Juedlusis |EIUSWUOUIAUD |eruswuoUIAUg Joy |ennuaod S9SN WOy
e Supjew se paynuapl diysiauned 910wo.d 01 Wie pjnom pue ay1 ysi|geiss suolssiwd
saAlalqo/sjesodoud Anjenp diysiaupied snq |e20| Aejpui4 uoneyodsued) 03 siojesado snq ul uoidINpal
M3U ON sng e ysljqeis3 e JojuawdojaAsp ayl | STOZ-0T0T suef - 1DUN0) 3ji4 | |820] UM asiel (e) 198ie] | 8
auoN
:91ep 031 ainseaw Jo
109449 |enuaod ‘Suipuny D)
|exded uodn juapuadap umo] Jedn)
Sl uolejuswa|dwi ulyum Ayjigissasoe
nqg pausisap uaaq sey uelssapad
‘suoday aJnseaw siy] ‘Modsueuy pasueyua
ssauoud Aljenp peoJ wouy suoIssiue pue sjuswaAow
J1y a4niny 23npaJ 01 Suidjay CTRIVELY
ul papinoid Aq Jedn) ulyum Ayjenb 1U3ID1}49 SJow
a4 ||1m sa1epdn Jie |e20] Suinoadwii 01 91NQ143U0D
‘Aujenb Jie uo ‘paruawajdwi 0} 91nqLI1U0d Shy} [Im 1Y)
$109J49 SNOLI3I3|9p 8uaq jo pinoys pue ‘Ajjiqissadde (Juswaseuen sjuawanosdw|
‘aunseaw Aue aaey o1 Ajy1jun ss2204d 9Yy3 Ul uelysapad pasueyus 1uawdo|anaq) adedss1aauls
ue|d uoioe Jendiyued paJapisuod aJe | aJe pue Suipuny pue sjuswanrow Sdd3 pue oiyjes|
siy1 4oy a8e1s siyp 1e pue passasse uaaq 91endoudde CTRVELSIETLIIES pue $92IAI9S ‘ss0J) 9y pue
uonNQLIU0d Juediudis ‘sjesodoud | aAey syuawarosdwl paAIadal aney 2J0W 0} 3INQIIIU0D |EIUBWIUOUIAUT | 199415 dUlIdYle) 1S
e upjew se paiiauapl Juswadwi 2deds193i1s syuawanodw pInoys aunseaw pue ‘aedn) pasodoud
saAalqo/sjesodoud 03 ugisap 9s9ay3 jo Aujenb 2deds19ai1s SIYy3 40 uoeuswa|dwi Aejpui4 uoneyodsues] 9y} poddns
M3u ON pue Ajjiqisead Jie uo sypedw Jedn) |nyssadNns a3yl | €T0Z-600C auer — [12UN0) 3414 pue malnay (q) L
(a1q1ssod asaym
siojedipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVOV ul ainseaw (s)422140
/slesodoad maN paisi| sio1eaipu| SjusaWWOo) yum ssaidoud Ayjenp a1y uo ay3 9jedsawil] peal Aioyiny peaq uolpe-gqng uoipy way|

[19uno) 3414




88

€10z Hoday ssaiboid NOVT

aJnseaw
ue|d uoiyoe Jejnaijued

'spJepueis suidus

1s91€| 3y} 03 123|}
3Y1 Ul JUBWIISAAUI
juesyiusis apew

aAeY |BI2J3WWOD
pue [12UNod

llews :21ep

0} 24nSe3aW JO 103))d
|e1nuaod *(Ss|21yan

JO 9dueUdlUIEW pUE B1EP
Auannoe uodn juspuadap)
sjyueinjjod Ayjenb Jre jo
SUOISSIWD Ul SUoIINpPal

siy1 4oy 98e3s siy1 1e y1oq ‘s1a34 snq |erzualod 01 93NqLIIUOI SERIISELS RECTINIEIN
uolINQIUOd UedIHUSIS | |BJ0T "dWIl dY} || pinoys ajesAuuog ays |erusawuoJIAUg 40 duewJlopad
e Supjew se payauapl padojanap Suiaq J9A0D 1By} 193]} SN 9y pue uolssIwa anoidwii
sanalqo/sjesodoud sa|dojouydal 0} sjuswanodwi [enpesd Aejpui4 uoneyodsueld| 031 sJojesado
M3U ON pue sasng maN jeyy paredpnue sty | STOZ-0TOT auer - |19UNO) 3414 snq a8eJnodul (q) 8
SUON :93}ep 03 dinseaw
JO 199440 |ennualod
*(S921Yan 193]} 9Y3 JO
9JUBUIIUIEW PUE SI03Oe)
UOISSIWD PaI4LIaA ‘Blep
(a1q1ssod asaym
siojedipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/siesodoad maN paisi| si03edipu| sjuaWwWo) yum ssaiSoad AjenD 41y uo 193 ajedsawil] peal Aioyiny peaq uoipe-qns uony way|

[19uno) 3414




68

€10z Hoday ssaiboid NOVT

ainseaw
ue|d uonoe Jendied
siy1 4oy 98e1s siy1 1e

‘papaau
saJnjonJisedyul
uidieyd ayy

yum 3uoje ss|a1yan
314309|3 [eUOIMpPpPE
aseyound 03 pasn

"ZT0T dUNr Ag

duop :a1ep
0} 24nSE3aW JO 103))d
|ennuajod ‘193] SunsIxe
9y3 031 uolIppe ue Jou
pue 3j21yaA Sunsixs ue
Buroe|das 3)d1yaA o113939
9y} uodn juapuadap
sisiyl ‘a1e8Auuog

9y3 ul suelnjjod Ayjenb
Jle Jo suolssiwa 3unpau

uoIINQLIU0I JuedIuUSIS 97 [|IM Yd1ym 1334 pasnpoJiul aq 03 UOIINQIIIUO0D |[BwWS B EN % Ye) saljddng pue | ‘saAlppe |any pue
s|any 10} PaJ4NJ3S U3 IM pUB P2JapJO | 3¥ew p|noys SaAlleuldlje ulgoy/u | luswaindoid pue | saigojouydal ‘sjany
sanalqo/sjesodoud 9AIleuJ}e Suisn | mou sey 000‘0SF J0 MOU S3|21YaA 214193]3 Y1M (s)Jed 0SJ8puUsH suonesadQ 19394 9AI}BUID)|E SSISSE
Mau oN 193]} U] 9seaJdu| Suipuny jeuonnippy 214303913 ANy 8T | 199|4 J0 Juawadedai ayl | STOZ-600C wo | — |12UN0) 3414 pue JoUuo\ (q) 6
|lews :31ep 0} d4nseaw
‘PIYIYS d|gnop aq J0 10949 |enualod
|lIM SIY1 “49Aamoy ‘eaJe 93edAuuog
‘0z Aq s3d1yan ulyHm AliAI0e Ul 9sealdul
9sNn}aJ JO 193} OU pue S3|IY3aA 3y} Jo
UMO JI3Yy3 padnpal 9dUBUIUIEW PANUIIUOD
MOU dABY SIDIAIDS ‘s1010B4 UOISSIWI
|EIUBWIUOUIAUT pailian uodn juspuadap
‘Ajleuoinippy *S9I2IYIA si syl ‘a1e8Auuog
21439313 Aj|n} 9y} UIYHM SjueIn|jod
(payoene Aq Jemauau oy Anjenp Jiy pue Q) S9|21YaA
ainseaw A3a3e43s 935) pa1aduel Suiaq JO suoissiwa Sudnpad 10BJ1U0D
ue|d uoiyoe Jejnajyed (panaiyoe) | uejd uononpas 19394 | S9I2IYIA d14193ds 03 UOIINQIIIU0D |[BwS pue 193|4
SIy3 Joj 98e1s siy1 1e 'ZT0C ?unrAg gt B pa2NpOoJIul MouU yum aoe(d B 9)BwW p|nNoys 133|} ul ||]2UU0),0 [I2UNOD) WOoJ4
uolINQIIU0I Juedudis aAey (suonesado urmou ueld | syuswanoidw| ‘ajdwexs uigoy salddns pue 'S9|2IYaA SUoISSIWI
e Supjew se paiiuapl 1994 ul | 8uip|ing) suawoisnd 1uawade|dal Aq 8uipes si |1ouno) JUOSJISPUSH | Juswaindold pue UOoISSIWA MO| uj uopNpal
saAalqo/sjesododd | S9[2IYIA SUOISSILD Jofew suoinesadp ueld / 199} 9}14 1eY] d1J4ISUOWSP wo| suonesadQ 1994 40 JudwiaJndoud 1984e1
Mau ON MO| JO JI3quINN 1939]4 J0 3UQ0 ¥10C —210¢ 193}4 ul sudwdnodwl | STOZ-600T —|1DUN0) 3414 anupuo) (e) 019nunuo) | 6
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVOV ul ainseaw (s)422140
/slesodoad maN pa3s1| s103ed1pU| sjudwwo) yum ssaidoud AjenD 41y uo 193 ajedsawil] peal Aioyiny peaq uoipe-qns uody wayy

[19uno) 3414




06

€10z Hoday ssaiboid NOVT

aJnseaw
ue|d uoijoe Jejnaijued

*S9|IIYDA pIzZIS
91eldosdde
2JowW J3jjews
Aq |emauau uoy
pa1a8iel Suiaq
S3|21YaA J14199ds

llews :a1ep

0] 24NSe3W JO 103)43
|elIUa10d 'S}0BJIU0D
S31 Japun saIIYaA

Sy 4oy 93e1s siy1 1e yum aoeid | Suimiws Jomoj 4o ash ay3 'S}0BJIUOD
uoIINqIIIu0d JuedIuUBIS ul mou ueld Sui8eanoous aJe |1PUNO) leuu09.0 sa||ddng pue | 193]} 40} spJepuels
e Supjew se paliuapl judwade|dal 9}14 ‘S9|dIYDA Jamau uIqoy/u | ludwaindoid pue SuoISSIWa
sanalqo/sjesodoud S3IIYIA ueld / 199} 9AeY S199)} 4030RJIIUOD osJapuaH | suonetadQ 1934 Joy4 |ernuaod
M3U ON Jo JaquinN ¥10Z - Z10¢ 1eyy Suunsua Ag | ST0Z-600¢ woj| —|19UNno0) 3414 ssassy (p) 6
‘apisduo|e |lews :91ep 01 dinseaw
Suruuni mou 40 10943 |enuajod
EIRNCTLIIVEY ‘syuein|jod Ayjenb
2dA1 J3jjeWS Jle JO SUOI1eJIUDIUOD
aJnseaw J3Y30 ||e 40y pue SuoISSIWD
ue|d uoiyoe Jendiued (@2u@ladwo) Buluiesy saaup palelosse ‘uondwnsuod
SIy3 Jo} 98e1s siy1 1e |euolssajoid yum Suoje |an} uj uoRdNpPaJ
uolINQIIU0d JuedIUSBIS | JO 91ed131143D) DdD ‘SI9ALIP ADH 404 e ‘saooeud Suiaup I8UU0D.0 salddng pue
e Supjew se paiiuapl (@2us19dWo) U314 9Ny 240w uIqoy/u | Iudwaindoid pue
sanalqo/sjesodoud uoI1ed141143D |euolissajoud Jo 91ey|10ey [|im Suluiesy osJepusaH | suonetadQ 1934
M3U ON JaAlQ 91e0141143D) DdD Janup 1eyy padoy sty | ST0Z-600C wo] —[19uno) 3414 | "Bulules} @34vs (9) 6
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/slesodoad maN paisli| sio3edipu| sjuaWwWo) Yyym ssaisoad Ayjenp a1y uo ay3 3jeasawil] peal Aioyiny peaq uonoe-qns uondy way|

[19uno) 3414




16 €10z Hoday ssaiboid NOVT

9y1 uo 1oedw aanisod

e 9Aey ued sue|d [aned)
‘Ajpusnbasuo) “Ajjessuss
SOWN|OA J1}je4]) OS|e pue
uo11593U02 J1y4el] 3JNPal
o1d|ay ued sue|d |anedy
‘AjoA11039449 pajuswa|dwi
3§ ‘suoisinoud

1odsueuy o1jgnd
panoadwl pue sswayds
Sulieys sed ‘uonew.oyul
Jo uoisinoad ‘sanloey
SuipAd panoasdwil

apn[oul Aew saunses|n
‘s4ed Aduedndoo 9|3uls

aJnseaw ueyy Jayied odsuesy
ue|d uoijoe Jejnaijued JO SOpOW SaAIleUID)E
SIy3 Joj adeis siyy je asn 01 (219 syuapnis SIINIDS sassaulsnq
uolINqLIuod Juedlusis ‘sjidnd ‘y4e1s) sjenpiaipul |eauawuoUIAUg ‘ue|d [9AeJ | pue
e Supjew se paliuapl 1ueAd|a4 a8eanodud pue S,|12uno) 3414 suonesiuegio
sanalqo/sjesodoud sAanins |aneuy 0} saunseaw Jo a8eyded Aejpui4 uonzeyodsued] | jo uonejuswsaldwi 98.e| 40}
M3U ON | [12Un0) JO S} NsSaY e apnpulsueld [9Ael] | STOZ-600C auer — [12un0o) 314 3yl anunuo) (e) sue|d |aned] | TT

(a1q1ssod asaym

siojedipul
v10C suede)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/siesodoad maN paisi| si03edipu| sjuaWwWo) yum ssaiSoad AjjenD 41y uo 1943 djeasawi] peal Aioyiny peaq uoipe-qns uony way|

[19uno) 3414



c6

€10z Hoday ssaiboid NOVT

ainseaw
ue|d uoijoe Jejndijued
Siy1 4oy a8e3s siy1 1e S3IINIDS ‘sue|d
uolnqlIu0d uedlyusis sjooyds |eruawuolIAUg |oAeJ] |jO0OYdS
e Supjew se payuapl ul pajowoud pue | jo uopeiuawajdwy
saAalqo/sjesododd | pue pajusws|dwi Aejpui4 uoneyodsued| 9y} uoddns
M3Uu ON sue|d [aneJL ST0Z-600C auef —|1PuUno) 3414 0} anunuo) (q) 11
llews :21ep
0} 24NSeaW JO 1I3)4d
|ernualod ‘uondwnsuod
[2n4 paonpaJ ysnoayy
suoissiwa Ayjenb
Jie pue ¢Q) Suipnpau
SE 4INS - JUSWUOIIAUD
9y3 0s|e Ing ‘s4asn
(a1q1ssod asaym
siojedipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/siesodoad maN paisi| si03edipu| sjuaWwWo) yum ssaiSoad AjenD 41y uo 193 3jeasawil] peal Aioyiny peaq uoipe-qns uony way|

[19uno) 3414




€6

€10z Hoday ssaiboid NOVT

aJnseaw
ue|d uoijoe Jejndijed

QUON :931ep 0} dinseaw
40 199440 |ennualod
'S921Yy3A 31eAld

WOoJJ SUOISSIWS 3dNpal
djay o1 |ennualod aya

$19}40 910J9J3Y3 dInseaw

SIYyL 'SJasn awos
J04 Jed ay1 01 duaJaaud

Sy 4o} 93e1s siy1 1e ul Supyjjem pue S92INIDS
uoIINqIIIu0d JuedIHuUBIS ‘padojanap 3ulpAd ayy adeanodus |eauswWuoJIAUg saedn) ulyum
e Supjew se paliuapl sa1noJ 3upjjem p|noys Supjjem pue s91n0J 3ulpPAd Sunjiem
sanalqo/sjesodoud pue 3ulpAd jo pue 3ulpAd Jo) dew spim Aejpui4 uoneyodsued | pue Supjjem jo pue 3ulpAd
M3Uu ON y13ua| /iaquinN eaJe ue Jo uoisinoud 3yl | ST0Z-600C auer — |12UN0) 3414 1uawdo|ans( (e) jouonowoud | ¢T
aJnseaw ‘sue|d [anesy
ue|d uoiyoe Jendiued ‘sue|d [anedy Jo uonejuawa|dwi
SIy3 Jo} 98e1s siy1 1e J0 Juawdo|anap SERIISELS pue juawdo|anap
uolINgIU0I Juedludis 9y3 Suipsedau |EIUBWIUOJIAUT 91 98einodus
e Supjew se paiiuapl payoeoidde pue ojsuone
sanalqo/sjesodoud sassauIsng Aejpui4 uonenodsuel] | siuedio/sassauisng
M3U ON 98.e| Jo JaqWINN ST0Z-600¢C auef —[12uno) 3414 | |B20] YUM 3}IOM (2) 1
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/slesodoad maN paisli| sio3edipu| sjuaWwWo) Yyym ssaisoad Ayjenp a1y uo ay3 3jeasawil] peal Aioyiny peaq uonoe-qns uondy way|

[19uno) 3414




¥6

€10z Hoday ssaiboid NOVT

ainseaw
ue|d uonoe Jendied

|lews :33ep 03} dinseaw
3O 133 [enualod
'S3|21YyaA Jojow ajeAnd

‘sjuiod
98ueyaiaiul
uodsues|

SIy3 Jo} 98e1s siy1 1e 40 3sn 3y} 01 du3JI3a.d S90IAI3S | 1e pue sade|dyJom
uolINgIUod Juedusis uj s3]2Ad1q Jo asn |eruawuolIAUg 1€ {2J43U32 UMO]
e Supjew se paliuapl ‘sjujod 9yl 98e4nodus pjnoys pue 9y 1noysnouyy
sanIalqo/sjesodoud Sunyaed 9)d2Ad saly|1oey Supyaed spAd Aejpui4 uoneyodsued| upyued 924D
Mau oN JO uone||eisu| 2Jow jo uojsinoud 3yl | ST0Z-600T auer — |12UN0) 3414 J0 uolsinold () 1
dUON
:91ep 01 dunseaw Jo
10949 |enuaiod ‘Aljenb
Jle u] sjuswanosdwi [ea0]
03 91nqiauod djay pue
SUOISSIW? J1}4eJ] peod
Sudnpad 01 3INqLIUOD
ainseaw p|nod ainseaw
ue|d uoiyoe Jendijued siy1 ‘Ajjuanbasuo)
Sy} Jo} 98e1s siy1 1e 'sJed ajeAnd S92INIDS
uolINgIU0I Juedudis 03 22ua4aja4d ul Supjiem |EIUBWIUOJIAUT
e Supjew se paiiuapl pue SuiaA2 a8esnodus pue
saAalqo/sjesodoud 28eudis ued 23eusis a1enbape Aejpui4 uoneylodsueld| ‘uonelasdiaju|
Mau oN 40 uope|jeisu jouorsinoid 3yl | STOZ-600C auer — [19uno) 344 pue a8eusis (q) 4}
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/siesodoad maN paisi| si03edipu| sjuaWwWo) yum ssaiSoad AjenD 41y uo 193 ajedsawil] peal Aioyiny peaq uoipe-qns uony way|

[19uno) 3414




g6

€10z Hoday ssaiboid NOVT

aJnseaw
ue|d uoijoe Jejndijed

3uop :93ep
0] 24NSE3W JO 103)43

|ennualod ‘odsueuy peod

WI0J) SUOISSIWI a4niny
Suronpau jo |ennualod ayy

$J139}40 9104949y} dInseaw

SIYyL 'S3J2IYan Joyow
91eAldd 01 92uaJa)a4d

Sy 4o} 93e1s siy1 1e ul podsueuy jo S9INIDS
uolINgIU0d Juedusis SWJ04 3|qeUIBISNS JO SN |e3UBWIUOIIAUT
e Supjew se paliuapl ‘dew 9y} 28e4nodus 03 swie pue Jedn) jo dew
sanalqo/sjesodoud Jo uonesjgnd Jedn) Joy dew sa21042 Aejpui4 uoneyodsued | S3JI0YD [9ARIL | S9310YD [9ARIL
M3Uu ON pue uoljeas) [9AeJ} B JO uoisinoud Byl | STO0Z-0TO0T auer —|12Uno) 8jl4 | e Jo uondnpoud (e) Sunowoud | €1
SUON :931ep 031 dunsedw
aJnseaw J0 10949 |enualod ‘auilnod Ajlep J1ayy
ue|d uoiyoe Jendijued ‘shsuunof awos 104 J0 Jed se 9pAd 03
Sy} Joj 93e1s siyy 1e 9ALIP JO pealsul 3]dAd 03 S9IINIDS 9|doad a3einooua
uolINgIU0I Juedudis SJ9sn Jed 3unisixa awos | STOZ-TT0T |EIUBWIUOJIAUT 031 .Jedn)
e Supjew se paiiuapl ul }nsas Aew pue 3joAd ‘papuswy pue ul dn 319s 3q |[IM
saAalqo/sjesodoud 'S9pl 92AI 03 9|doad a8einodus | ‘STOZ-0TOT Aejpui4 uoneylodsueld| saply 9|dA) pa9| Jo
M3U ON p3| 40 JaqwinN 0] swie ainseaw siy| leuidliQ auer — |12Uno) ayI4 swwesdoud v (p) T
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/slesodoad maN paisli| sio3edipu| sjuaWwWo) Yyym ssaisoad Ayjenp a1y uo ay3 3jeasawil] peal Aioyiny peaq uonoe-qns uondy way|

[19uno) 3414




96

€10z Hoday ssaiboid NOVT

aJnseaw
ue|d uoijoe Jendijued
SIy3 4oy 93e1s siy1 1e S9IINIDS
uolINQgIU0d Juedusis |e3UBWIUOIIAUT
e Supjew se paliauapl pue "19pj0oq
saAda[qo/s|esodoud 193004 BUON :33ep 0} dinseaw Aejpui4 uoneyodsues| Alunwwod
MU ON 40 uondNpo.d JO 1039)3 |enuajod | STOC-010¢ auef —[1uno) 8414 | e jo uondnpold (9) €1
mo1
A1a :91ep 01 dunseaw
40 10943 |enuajod
Jedn) ulyum sjooyas
pue sdnoJg AjJjunwwo)
‘@14 SHN Yyum Supjiom
9502 pue ‘1a)Jew
s.Jawed ayy 1e [|els ‘[9AeJY JO S3apowl
e ‘sasea|aJ ssaud papnjoul 9|geuleisns axel 0}
aJnseaw sey siy] -uSiedwed 9|doad a8eunooua
ue|d uoiyoe Jendijued L1 AY1,, @Y1 1A Buipnjdul pue 109foud ayy
Sy} Jo} 98e1s siy1 1e dvOv 21e8Auuog ayy SERIISELS 1NoQe Ssauaieme
uolINgIU0I Juedudis 1N0Qe SSauUdJeME 3SIed |EIUBWIUOJIAUT asies 0} Jedn)
e Supjew se paiiuapl 0} 951243%a Sunayiew pue Joj uSledwie)
saAalqo/sjesodoud SunayJew SAISUDIXD UB U emapun Aejpui4 uoneylodsueld| Sunayue
M3U ON enspun Sey |ibuno) 944 | STOC-0T0C auef —|dUN0o) 344 SSeN v () €1
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/slesodoad maN paisli| sio3edipu| sjuaWwWo) Yyym ssaisoad Ayjenp a1y uo ay3 3jeasawil] peal Aioyiny peaq uonoe-qns uondy way|

[19uno) 3414




16

€10z Hoday ssaiboid NOVT

aJnseaw
ue|d uoijoe Jejnaijued

llews :91ep
0} 24NSEAW JO 134
|elzualod ‘Modsuely
JO swoy d|qeuleisns

siy1 4oy 98e3s siy1 1e J0 9sn 3y} a8eunooud s221ABS | “Jedn) noySnouys
uolInNqLIuU0d uedlyusis SNy} pue syuapisal |eruawuolIAUg spjoyasnoy 1e
e Supjew se payuapl |e20| 03 suolzdo |aAes} pue SunayJe|n [anes)
sanalqo/sjesodoud 'Sp|oyasnoy yum uo aoueping apinoad Aejpui4 uoneyodsued| pasijenplalpul
M3U ON | SMSIA Supjerspun 03 swie aunseaw siyl | STOZ-0TOZ auer — [12UN0) 3414 Supjenapun (3) €T
llews :21ep
0} 24NSeaW JO 1I3}4d
aJnseaw |ennualod ‘Hodsuesy
ue|d uoiyoe Jejnoiped 10 swJoj 3|qeuleisns
sIy3 Joj a8e1s siy3 ie 10 3sn ay3 a8enooud S92INJIDS
uol3INQLIUOI JuedIuUSIS SNY3 pue syuapisal |eauswWwuOoIIAUT
e Supjew se payuapl |e20| 03 suoj3do |anes} pue “oed
saAalqo/sjesodoud “oed [anesy uo 2sueping apinoud Aejpui4 uonreyodsues |[9AeJY |BIRUSPISA
M3U ON 10 uononpold 031 swie ainseaw siyl | STOZ-0TOZ auer —[12uno) 3ji4 | e o uondnpoud (p) €T
(a1q1ssod asaym
siojedipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/siesodoad maN paasi| s101ed1puj SuUdAWWO) yum ssaiSoud Ayjenp a1y uo ay3 3jeasawil] peal Aoyiny peaq uoloe-qns uoiy way|

[19uno) 3414




86

€10z Hoday ssaiboid NOVT

Juawasdeuen
1uawdo|anaq

‘syuapisad Aq asn
Joj sqnp) Jey dn
19s sjuswdojanap
|elzuapisal

M3U pue pujw

ainseaw pue Sujuue|d ul AyaJelsaly |anesy
ue|d uoijoe Jejnaijued jJodsues] Aq S,JUBWUISA0D
SIy3 4o} 93e1s siy1 1e yoeoudde s qnjd S9INIDS ysi1oos
uolINQgIU0d Juedusis Jed ay3 ssasdoud |e3UBWIUOIIAUT 9yl yum pausdisap
e Supjew se paliuapl 03 Juswaaude pue 9q 01 4edn)
sanalqo/sjesodoud Jadojansp pue Aejpui4 uoneyodsued | ul syusawdo|ansp
M3U ON |eusaiul ulelqo S10¢-0T0C auef —|1dUNo) 3414 Suisnoy maN (8) €1
SUON :91ep
01 dInSeaw JO 10349
ainseaw |enuazod ‘uodsuesy
ue|d uoiyoe Jejndjyed JO swJo4 3|geuleisns
Sy} Jo} 98e1s siy1 1e 40 3sn ay3 adesnodua S90IA3S | “uedn) 3noysnouyy
uolINgIU0I Juedudis ‘|[9ABJ] SSNISIP 0} sny3 pue sassauisng |EIUBWIUOJIAUT sassauisng 1e
e Supjew se payiauapl | Jedn) inoy3noay: |e20] 03 suondo |anesy pue SunayJen |aned
saAalqo/sjesodoud s9ssauisng 03 uo 2sueping apinoud Aejpui4 uoneyiodsued| pasijenplAipul
M3UON | susia Bunjenapun O} swie ainseaw siyl | ST0C-0TOC auer — |dUN0) 344 Supjenapun (4) €T
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/slesodoad maN pa3s1| s103ed1pU| sjudwwo) yum ssaidoud AjenD 41y uo 193 3jeasawil] peal Aioyiny peaq uoipe-qns uody wayy

[19uno) 3414




66

€10z Hoday ssaiboid NOVT

aJnseaw
ue|d uoijoe Jejnaijued

JUON :91ep
0} 24nSeaW JO 13}
|ennuajod ‘sawii Jayio

1e suasn Aq Jodsuesy

JO swJoj 3|qeuleisns

40 9sn ay3 sadesnodus
pue diysiaumo 3|d1Yyan
21eA14d 03 dAllBUIRY R

ue sapinoid ainseaw syl

‘SpuaXaMm pue
s8uluana 1e aJly
Joj Ajlunwwos

Siy1 4oy adels siyl 1e 'SPUX93M pue S3UIUIAS S92IAISS ay1 Aq pasn
uolINqLIuod Juedlusis ay3 ul auly 031 211gnd sy |eruawuoUIAUg 9 031 9|qe aJe
e Supjew se paynuapl JO SiIaquiaw 1oy 3|qe|ieAe pue sJed jood [12uno)
sanalqo/sjesodoud ‘qn|D ,54e2 [00d, |12UN0) d¥ew Aejpui4 uoneyodsues] 9}14 18Y31 0S gNn|2
Mau ON Jed ysijgeis] 0} swie aunseaw siyl | STOZ-0TOC auer —[1ouno) a4 | Jededn 3umas (1) €T
'ssa20ud
aJnseaw Suluueld sy
ue|d uoiyoe Jendiued y3nouayy ued |e20|
siy1 4oy a8e1s siyp 1e S92INISS 31 Ul paiuapl
uolNqLIu0d Juedlyudis |eruswuoUIAug sswoy J|ing
e 3upjew se payiuspl | sswoy p|ing mau, pue M3U, ||e 0} panss|
sanalqo/sjesodoud 01 pa1nquisIp Aejpui4 uonenodsuel] | 9q 01 ‘Syoed [aAed|
M3U ON | 9q 03 s)ded [aAed] ST0C-0TOC auer — [19Uno) 34i4 [enuapisay (y) €T
(a1q1ssod asaym
siojedipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/slesodoad maN paisi| sio1eaipu| SjusaWWOo) yum ssaidoud Ayjenp a1y uo ay3 9jedsawil] peal Aoyiny peaq uolpe-gqng uoipy way|

[19uno) 3414




001

€10z Hoday ssaiboid NOVT

953Y3 SUIA|OAU] 0} MBIA
e YyHMm passnasip Suiaq
os|e aJe Ayunwwod
|e20] 3y} yum Suiedus
J0 sueaw J3Yy10

‘'T10¢ j0

1odau 192140 |eIIPIN
Ja1yD U3l 3y}

ul paledoApe yoeoudde
paseq 19sse ay3 pue
UOI1BIIUNWWOI Y Sl JO
[SPOW YILSNIA 3y} Jo
uo11eJ9pPISUOD SapNdUl

siseq |enuue
ue uo paonpoud
9¢ 01 dnunUOd
suodal
2911wwod
|12UNO) 1UBAS|D4
uollppe uj
'$13]10q ssewolq
‘83 sjueln|jod
JIe JO S324N0S
|eluaod Jayzo
pue uoninjjod
214841 peOJ Y104
uo uojjewJoul

llews :a1ep

Siyl ‘suondo |anes palepdn 0] 24NSE3dW JO 109449 (A3o1e438
Ja1yyjeay Sunowoud "19341p 9414 3y} siseq |enuue sapn|oul |ennualod ‘sanssi Aljenb |eauawuolIAUz) 91ISgaM |12Un0)
pue sanssi Ajjenb Jre jo uo 4vyov /VINOY ue uo paonpoud MOU Sy} Jle |eJ0| JO Ssaualeme Sddd ysnouya s|qejiene
Suipuelsispun aseadul a1e3Auuog ayy 3¢ 01 anu)uUOd | pue paudisapal saseaJoul pue dlgnd pue $a2IAI9S juswadeuew | suondo |anes|
yloq o1 3unyaas | o031 unejad sjielsp sanssi Alljenb uasq |e20| 3Y1 0} UOIIEWL.IOUI 19ssig |eruawuoUIAUg Ayjenb pue Aljenp
ul 914 SHN Yum pue suodau Jie uo syodau sey a)sgam J0 924Nn0S 3|gen|eA Auuay| pue | Jie|edo| 03 Sunejad J1y 031 Sunejas
A|250]2 aiow y10m 01 INDV1 Mau 99111WWOI |12UN0) Aujenp Jiy e sapinoad syiodad pue Aejpui uonepodsuel| | uonewJoul ew uonew.ojul
S9NUIIUOI |IDUNOD 3414 jouonedlignd | JUeA3|aJ Uuolippe uj | |1DUN0) 94 Syl INDV1 Jo uoisinoad 8yl | STOZ-600C auef — [19UNn0) 34l4 031 anunuo) () 40 UOISINOUd | ¥T
|lews :a3ep 03 ainseaw
40 109449 |eluajod
ainseaw "S3|21YaA Joj0W ‘9USgIM
ue|d uoiyoe Jendiued 91eAld 03 9dua4aja.d |12UN0) 3y}
siy1 4oy a8e1s siyp 1e 91ISQaM [12Un0) ul asn J1ay1 a8eunodua S92INISS ySnouya sa01AI9S
uolNqLIu0d Juedlyudis uo uollewJojul 9402431 pue ai4 ul |eruswuoUIAug 1odsueuy o1gnd
e Supjew se paiiuapl 1odsueuy suondo yodsuesy a1gnd pue | 1NoQge uollewJojul
sanalqo/sjesodoud 2119nd jo JO SSuaJeMe 3SeadU| Aejpui4 uoneyodsues apinoid
M3u oN sa1epdn ue|n3ay 03 swie aunseaw siyl | STOZ-600C auer — [12Un0) 3414 031 anunuo) (f) €T
(a1q1ssod asaym
siojedipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVOV ul ainseaw (s)422140
/slesodoad maN paisi| sio1eaipu| SjusaWWOo) yum ssaidoud Ayjenp a1y uo ay3 9jedsawil] peal Aoyiny peaq uolpe-gqng uoipy way|

[19uno) 3414




‘'swisiueydaw

BIpaW UOI1eIIUNWWOd
21|gnd 0 1X31U02 3y}
ulyum sanssi Aljenb
Jie jo Suipueisiapun

Lol €10z Hoday ssaiboid NOVT
‘punoud
9y1 JJ0 eapl ay31 198 ‘4 Xxipuaddy
0100917 40 Juein ul papinoad
uaalo, e 1l papleme Sl aAllenRIul

sey yaiym Auedwood
9JueINSU| U9aID
93 wouy 13foud

S} 40y} Bupjoeq
paniadal Apeauje
sey dnoug sy

'syuelnelsal
Aemeayiel |e20| WOy
1B} PaSN UO UNJ uUed
11 0S 31 YBAUOD pue
‘3]21YdA Jejiwis Jo
ged uopuo e Ang 03

siy3 uo (T107)
1odau 1s91e|
9yl ‘|esauad
ul sanss| Aljenb
Jle pue YNV
91e8Auuog ayy
Y104 JO sanss|
Axjenb Jie [eao)
JO ssaualeme
Suisies

ul |Nyssa2ons
Ajdenonued
uasq

llews

:9)ep 01 ainseaw jo
19442 |elUBI0d VINDOV
a1e8Auuog ay3 ui Aljenb
Jie |eao| Suinosdwil

03 93NQIIIUOD [|IM

1BY3 S3IHAIIOE 98e4n0JUD
03 ue|d ay3 ul Sa1lIAIe
paielnosse Jaylo

YHM dJom 03 Spuajul
aJnseaw ay| ‘Jejndiped
ul VINDV 21e8Auuog

(A3=1e418
|ejuswuoIIAUg)

Sdd3
pue sa21AI3g

"VINOV

Jno ui sjuswdojanap 'S213S111S ueld e Suidojanap | sey (1A1/3n-8io 9y1 JO pue |eJouas 19ss1g |eIUBWIUOJIAUT 91e3Auuog ays jo
1UD224 IS0W By} 21sgam ‘pjay J0 sade1s Ajuea ayy | 10241pajyMmm) | Ul sansst Ajjenp Jiy 207 Auuay pue | ssauaJeme 3s|ed 0}
91eJ40dJ0dul 03 SNUIIUOD SJUDAD ‘s|elialew ul s1 dnoud A31aua uSiedwed JO Ssauaseme asied ||Im pue Aejpui4 uoneyodsued) | udiedwed Ayoignd
IM [I2UN0) 314 jouonedlgnd | sJedn) s|qeuleisng WLl AYL, ®YL udiedwed Aydlignd 8yl | TT0Z-0T0C auef — |dUN0) 944 e 9enapun (q) 14
*S9IMUNWIWIOD
ssaulsnq pue 21ignd
J0 saAleluasaldal 0}
papuaixa diysiaquiaw
pue sdno.g om}
959Y31 UIM1I( Seapl
40 Suneys sajowoud
0} pawJoy} uaaq sey
dnouo 3uliaais Ayjenp
Al JU32saJL) uiddy pue
91e3Auuog ay] ‘ssadoud
Suluue|d uonoe Aljenb
Jie 3y} uj Jow sajped
(a1q1ssod asaym
sioleaipul
v10T 1sutese)
-€10¢ 40} S9A1R[q0 dVvOVv ul ainseaw (s)422140
/slesodoad maN paisli| sio3edipu| sjuaWwWo) Yyym ssaisoad Ayjenp a1y uo ay3 3jeasawil] peal Aioyiny peaq uonoe-qns uondy way|

[19uno) 3414




Fife Council

Appendix F: Poultry Farm Screening Tool

Do poultry farms which meet the criteria identified in LAQM.TG(09) require a
Detailed Assessment to be undertaken? Is there any guidance on how to

proceed?

Date 27/11/2012

A number of local authorities have completed their Updating and Screening Assessments, and
have identified poultry farms which meet the screening criteria (as set out in the Technical
Guidance (LAQM.TG(09)), such that they would require proceeding to a Detailed Assessment for
PM,o. The Detailed Assessments which have been carried out to date have been based on
ambient PM;, measurements near the poultry units, which can be both time-consuming
(requiring many months of monitoring to capture stocking/breeding cycles and representative

weather conditions) and relatively expensive.

The screening criteria to determine the need for a Detailed Assessment provided in LAQM.TG(09)

is:

“1. Identify any farms housing in excess of 400,000 birds if mechanically ventilated, 200,000
birds if naturally ventilated or 100,000 birds for any turkey unit.

2. Establish whether there is relevant exposure within 100 m of the poultry units. Relevant

exposure will include residential properties that form part of the farm itself.

A study was carried out to review the suitability of the screening criteria, and to develop a desk-
top assessment method that could be used by local authorities to further screen and assess the
impact of particulate matter emissions from poultry farms, and in this manner make a more
informed judgement on the need to undertake a Detailed Assessment and/or ambient

monitoring. The Study Report is available here. LINK

Whilst the screening criteria in LAQM.TG(09) are still valid as a quick, first-level screening tool,
the criteria may be overly conservative, i.e. the LAQM.TG(09) criteria may suggest the need to
proceed to a Detailed Assessment when in fact, breaches of the air quality objectives for PMy, are
unlikely . Therefore, an updated screening method, based on an empirical relationship
established from monitoring at several poultry farms, is now provided. This empirical equation
calculates the 90" (or 98" for Scotland) percentile of daily mean PM,, concentrations, based on

the number of birds, distance to relevant receptor, and the local background PM,, concentration.
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A local authority should proceed to a Detailed Assessment only if this empirical equation
indicates a breach of the relevant air quality strategy short-term objective. Local authorities are
advised to seek further advice from the LAQM Support Helpdesk before proceeding to a Detailed

Assessment.

The relationship has been developed to enable local authorities to carry out a more refined
screening assessment based upon information about number of birds, distance to receptor and
background concentrations. The method and a summary of the findings of the report are set out

below. Worked examples of the updated screening method are also provided.

Empirical Monitoring Data

Ambient PMy, concentrations measured near a number of poultry farms were reviewed in detail,
to identify the increment to PM,, concentrations contributed by the farm. The daily increment
was found to vary with the stage in the production cycle, with lowest emissions at the beginning
when the birds are small, and the highest emissions at the end when the birds are largest and
being removed from the farm. The data that were suitable for inclusion in this analysis were
from mechanically ventilated farms (which are the most common type); vents were either roof or
side-wall mounted. Naturally ventilated farms do not appear to have dissimilar results, although

the data available were limited to only one study.

A relationship was found for broiler farms, between the maximum daily mean PM,,
concentrations (MD, in pg/m?®), number of birds (b) and distance (d in metres). The relationship
is shown below (Equation 1). The value MD is an estimate of the maximum (i.e. 100"
percentile) daily increment that is expected to occur when the relevant receptor is downwind of

the farm, and emissions are at their highest:

Equation 1: MD = (-0.000161 In(d) + 0.000793) x b

For turkey and goose farms, the number of birds (b) should be increased by a factor of 1.5 to

allow for their larger size.

Local annual mean background concentrations should be obtained for the local area that
represents the (typically) rural nature of the site. This could be from either a local rural

monitoring site or from mapped background concentrations
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The equation above estimates the maximum daily increment to PM,, concentrations, i.e. the
100" percentile source contribution. However, the Air Quality Strategy objectives for daily mean
PM,o concentrations are equivalent to the 90" percentile of daily mean values in (England,
Wales and Northern Ireland), and 98™ percentile of daily mean values (in Scotland). These
percentiles should be calculated by multiplying MD derived from Equation 1 above, by the
appropriate factor, which has been derived from the poultry farm monitoring studies by
inspecting the daily mean PM,, increments over extended periods and deriving the ratio of high

percentiles to the 100% percentile source contribution.

For England, Wales and Northern Ireland:

Equation 2: 90™ percentile of daily mean PM,, increment (ug/m®) = MD * 0.62

For England, Wales and Northern Ireland, the 90" percentile daily PM,, increment estimated

using the formula above should be added to the annual mean background concentration.
For Scotland:
Equation 3: 98™ percentile of daily mean PM,, concentration increment (ug/m?®) =MD * 0.83

For Scotland, the 98™ percentile of daily PM;, increment estimated using the formal above should

be added to twice the annual mean background concentration.

The resulting concentration (background + farm contribution) can be compared against the
benchmark of 50 pg/m? , in order to determine if there is a risk of exceeding the daily mean AQS

objective, and therefore if there is the need to proceed to a Detailed Assessment.

Worked Examples

Example 1

A broiler farm in England (either mechanically or naturally ventilated) has 90,000 birds. The
closest relevant receptor is 30 m away. The annual mean PM;q background concentration is 24

pg/md.

The maximum daily increment to PM,, concentrations from the farm using Equation 1 is:
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MD = (-0.000161 In(30) + 0.000793) x 90000 = 22.1 pg/m?.

The 90™ percentile increment is determined used Equation 2:
90™ percentile of daily mean PM,, increment (ug/m®) = 22.1 x 0.62 =13.7 ug/m°.

The total 90™ percentile daily mean concentration (source contribution + background) is

therefore:
Total 90™ percentile daily mean concentration = 24 + 13.7 = 38 pug/m?®

The total 90™ percentile daily mean concentration is within the objective of 50 pg/m®. Hence,

for this hypothetical case, a Detailed Assessment would not be required.

Example 2

A broiler farm in Scotland (either mechanically or naturally ventilated) has 327,000 birds. The
closest relevant receptor is 60 m away. The annual mean PM,, background concentration is

10.9 pg/m?®.
The maximum daily increment to PMyo concentrations from the farm using Equation 1 is:
MD = (-0.000161 In60 + 0.000793) x 327,000 = 43.8 pg/m°.
The 98™ percentile increment is determined used Equation 3:
98" percentile of daily mean PM,, increment (ug/m®) = 0.83 x 43.8 =36 pg/m°.

The total 98™ percentile daily mean concentration (source contribution + twice background) is

therefore:
Total 98" percentile daily mean concentration = 36 + 21.8 = 58 pg/m?®

The total 98™ percentile daily mean concentration breaches the objective of 50 ug/m*. Hence,

for this hypothetical case, a Detailed Assessment would be required.

When is monitoring required?

If the AQS short-term objective is predicted to be exceeded using this approach, then

monitoring may be required at the farm. Monitoring is recommended rather than modelling,
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due to the uncertainty in emission factors, the large number of variables that affect the
emission rates and the uncertainty in quantifying ventilation rates. In addition, due to the
limited monitoring data available near poultry farms, it is unlikely that the model results could

be verified.

If there is only one relevant property near the farm that is at risk of exceeding the AQS
objective, monitoring should be carried out at that location. If there are several properties,
monitoring should be carried out at the property that is expected to experience the worst

impact. Guidance is given in LAQM. TG(09) as to suitable monitoring methods.

Local authorities are advised to seek further advice from the LAQM Support Helpdesk before
proceeding to a Detailed Assessment. Where a site is regulated by the EA/SEPA/NIEA, it is
also recommended that further advice from EA/SEPA/NIEA is sought as appropriate(see

below).

EA/SEPA/NIEA Requlation

Poultry farms with a capacity of over 40,000 birds require a permit from the Environment
Agency (EA), Scottish Environmental Protection Agency (SEPA) or Northern Ireland
Environment Agency (NIEA) under the Environmental Permitting Regulations or Pollution
Prevention and Control (Scotland) Regulations 2000 as amended. Permitted installations
have to demonstrate that they are using Best Available Techniques (BAT). The European BAT
Reference document (BREF) is currently being reviewed, and a draft is due in early 2013; this
sector guidance will set out BAT for the industry. EXxisting operators of permitted installations
will need to comply with BAT within 4 years of issue of the BREF. Some farms will already be

achieving it.

Local authorities should always ensure that their local EA/SEPA/NIEA officer is aware that the
farm has been identified in their USA as a potential issue, and enquire as to the BAT status of
the farm. The screening method makes no assumptions on the BAT status of the poultry

farm, as it is based on empirical monitoring data from a range of poultry farms with different

controls on particulate emissions.

Emission Factors and Dispersion Modelling

If a dispersion modelling study is to be carried out, appropriate emission factors would be
required as inputs to the model. The review concludes that quantifying the PM;, emissions
from a poultry farm is not yet possible with the required degree of accuracy. Dispersion
modelling predictions are useful for investigating the relative impacts of different farms, or

poultry sheds with different options for mitigation, or for identifying the location of maximum
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impact; however, unless the modelling results can be verified by monitoring, the absolute
values of predicted PM,, ambient concentrations generally lack the accuracy necessary for
predicting breaches of the AQS objectives, and therefore would be unsuitable for the purposes

for declaring an AQMA.

A wide variation was found in the published emission rates for poultry farms, as the emissions

depend upon a number of factors including:

e the number, size and type of birds,

¢ the type and rate of ventilation and location of inlets and outlets,
¢ type of feeding system, floor, bedding and manure system,

e cleaning practices, and

e secondary sources due to farmers’ activities.

The number, type, size and physical density of birds was found to be important in determining
emissions, as was the activity of the birds which is governed by species, circadian rhythms,

age and housing.

Poultry houses must be ventilated to remove waste gases and to ensure fresh air for the
birds, as well as to control internal temperatures. This can be achieved in a variety of ways,
and each method affects dispersion in a different way. Ventilation can be provided by powered
or natural systems. Fans can be placed in the roof or the sidewalls of buildings, mostly

extracting from buildings but occasionally designed to blow into buildings under pressure.

Materials used inside the building also affect emissions. Emissions can be increased if the feed
is dusty, as with some non-pelleted feeds for laying hens. Broiler feed is less dusty as it is

moulded into pellets that contains a higher level of fat. When the food is provided by a screw
auger system or automatic feeder, emissions are higher than when it is administered by hand.

Bedding can increase emissions compared to cages with wire floors.

This FAQ updates and extends the guidance provided previously in LAQM.TG(09), in that an
estimate can now be made of the farm’s contribution to local short-term PM,, concentrations
at the relevant receptor location. If that indicates that the short-term AQS objective could be
exceeded, only then should a Detailed Assessment (based on monitoring) be considered.
Previously, monitoring and modelling were recommended for all poultry farms which met the
LAQM.TG(09) screening criteria. Local authorities are advised to seek further advice from the

LAQM Support Helpdesk before proceeding to a Detailed Assessment.
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Appendix G: Fife Council “TRY IT” Initiative Report 2

Improving Air Quality in Cupar

In October 2008 the AS1 (Bonnygate), in Cupar
Town Centre, was declared an Air Quality
Management Area (ACQMA). This was a result
of elevated concentrations of Nitrogen Dioxide
(NOZ) and Particwiate Matter (PM10) being buit
up within a ‘street canyon’ environment. Road
traffic was found to be the principal reason

fior this pollution.

An-action plan was developed throughout
200910, (recognised by DEFRA as best
pracfice) with an overall aim of working towards
reducing MO2 and PM10 in the AQMA by
approximately 53% and 33% respectively.

It is anticipated that by undertaking the following
sustainable transport measures collectively, it
will lead to the achievement of the annual mean
MNO2 air quality standard (40 ug m-3) and for
PM10 (18 ug m-3).

CycleStart

ﬂ
CYCLE
® $tare

A lack of confidence or cycling skills can be one
of the higgest barriers in the take up of cycling
have developed CycleStart to establish
volunteer-led cycle rides in communities.

CycleStart volunteers now lead weekly rides in
Cupar, Dunfermiine, Kirkcaldy and Falkiand.

VAT A
.. W,

Following a survey that found 60% of trips in
Cupar were ‘local irips’ a range of initiatives
were designed that would encourage residents
1o change their travel habits

The brand ‘TRY IT" ......... A Breath of
Fresh Air for Cupar was developed.

02C

TRY IT

& Brea® of iveah o for Coper

Projects that have made up TRY IT include:

Cupar Town and Countryside Maps

Cupar Community Guide

Cupar Shop Loyaity Scheme

Promotion of Business Travel Choices

Cupar Car Club

Art in the Windows — photography competition
TRY IT in Duffus park event

Cupar Town and Countryside Maps and
Treasure Trail.

Cupar Town (not printed) and Countryside Maps
{printed) were developed to encourage people
1o get out and about by bike and on foot in their
local area.
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A Countryside map of Cupar was produced in
partnership with Sustainable Cupar, to
encourage the local community to walk, cycle
and experience the countryside around Cupar.

The walking and cycling routes on the map were
all recommended walkers and cyclist in Cupar,
to encourage others to walk and cycle.

Fife Council
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The reverse of the map had more information
about the interesting locations identified and
information about local wildlife etc. To
accompany the maps 1000 walking and cycling
treasure trails were produced.

The treasure trails had different themes (who
done it and a treasure hunt) and were over 2
and 5 miles. The idea behind the treasure trails
was that they would encourage people to get out
and about in Cupar. The company engaged 1o
do the work has the rights to develop the maps
under the Treasure Trails brand for the East of
Scotland. Normally Treasure Trail maps sell for
£5.99 each but an agreement was reached with
the Company whereby the 1000 of the maps
would be sold to customers for £1 each and
given free to shop owners throughout Cupar
with profits going to the shops. The countryside
map, which is free and distributed to schools,
and libraries has an advertisement for the Cupar
Treasure Trail maps.

14 Shops have stocked the map and Treasure
Trails and many of the shops have contacted
the Travel Plan team for more copies because
they have sold out.

A Cupar Community Guide was designed and
distributed to encourage people to rediscover
what they have locally. It contains all of the
goods and services within Cupar Town Centre
and was distributed to over 130 householders.

LAQM Progress Report 2013

109



Cupor
Community Guide

Fife Council developed the ‘Try It' A Breath of
Fresh Air for Cupar, campaign.

Ay ree ey

TRY IT Promotional banners

Fife Council
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A TRY IT shop loyaity scheme was developed
and promoted in the run up to Christmas 2011.
Qver 70 businesses took pari in offering loyalty
stickers to participants who made a purchase
locally.

Over 4000 householders were sent loyalty cards
and the scheme was very well received with
prizes of 10 £100 vouchers for local shops being
offered through the scheme.

Cupar ‘TRY IT’ Loyalty Card and stickers.

Travel choices and business

Fife Council continues to encourage and assist
all institutions/organisations within Cupar to
develop and implement travel plans by:

« Continuing implementation of Fife
Council’s travel plan.

« Continuing impiementation of School
Travel Plans.

« Encouraging husinesses to develop
Travel Plans and promote sustainable
travel choices.
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Cupar schools are showing an encouraging
move towards sustainable travel (see table
below).

Cupar Hands Up Survey Results

2008 2009 2010 2011

Walk 28 28 30 26
Cycle 1 1 0 1
Park and

Walk 3 3 3 2
Car 15 14 12 13
Bus 52 85 54 55
Taxi 1 i 1 2

Cupar Car Club

The creation of a Cupar Car Club was designed
to offer a valuable altemative to the private car,
as well as decoupling car use from car
ownership which is shown fo reduce car use
despite membership of a car club. The project
was fo provide local businesses and the
residents of Cupar with an additional sustainable
fravel mode. It will also set an exemplary
example and a platform for other councils and
rural communities o foliow.

The car club was to operate using four Fife
Council pool car fleet. A tender for delivery of
the online operating system was togo out in
March 2012.

A public consultation giving information about
and establishing interest in a car club for cupar
had a refurmn of seven people, four of whom were
interested in the development of a car club.
Work on developing a Car Club for Cupar was

Fife Council
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not taken any further and instead a request was
granted to divert funding into other projects.

Personalised Travel Planning

A Personalised Travel Planning project was
undertaken. Over 4600 households in Cupar
were offered fravel advice by trained travel
advisors.

“Personal Travel Planning (PTF) is a well-
established method thaf encourages peopie fo
make more sustainable travel choices. It seeks
to overcome the habitual use of the car,
enabling more jourmeys to be made on foot,
bike, bus, train or in shared cars. This is
achieved through the provision of information,
incentives and mofivation directly to individuals
to help them voluntarily make more informed
travel choices.

PTF forms an important part of UK national and
focal transpaort policy, contributing to the suite of
tools promated under the general heading of
Smarter Choices.” Making Personal Travel
Planning Work: Practitioners’ Guide November 2008

Cwer 300 households participated in the project
with over 1142 resources sent out including The
Town maps, Cupar Community booklet,
pedometers and a “"Getting around Fife’ maps.
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Postcards were put through each door within
two weeks of the planned visit by a travel
advisor, they promoted the project and prepared
people to expect Travel Advisors ‘door
knocking’. If the Travel Adviser found no-one
home a ‘sorry we missed you’ postcard was
posted through the door.

o

Uniforms were designed for Travel advisors to
wear when out and about talking to the public

Fife Council
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Pramotional Matenal
Household fngogement farm

Christmas light switch on

In November 2011 the Travel Pian team
attended the annual Cupar Christmas lights
switch on to introduce the second phase of the
Try It project. Around 400 people attended the
event. Throughout the evening the team
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distributed hand warmers and engaged with the
community to talk about the project to make
them aware of the Try it project.

information had been posted prior to the event
to every household in Cupar to introduce the
first initiative being rolled out to the community
through the TRY IT initiative. This gave the
Travel Plan team the perfect opportunity to build
interest for the initiative among the community
and gauge how interested they were by the
initiative.

The majority of residents that came along to the
event were already aware of the loyalty card,
having received it in the post. Those who had
not received theirs were keen to hear about it
and said they were looking forward to it arriving
and would use it. Most welcomed a
conversation about the project.

We found that some individuals had travelled
from other towns to watch the light switch on.
They were all enthusiastic about the project but
as they were not residents, they did not receive
information ahout the initiative. Most still wanted
to take part and we noted down their details.

The overall evening was a complete success
and the community were motivated to take part
in the first initiative since the Individualised
Travel Marketing exercise.

Loyalty Card Scheme

The Loyalty card scheme was launched on1st
December 2011 and ran for 24 days until
Christmas Eve.

Fife Council
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All local businesses were contacted by the
Travel Plan team to participate in the scheme.
72 local shops and businesses agreed and
signed up to support the initiative. Posters were
placed throughout the town and in all
participating business windows.

Cupar householders received one loyalty card in
the post and could pick up additional cards in
one of the participating shops or offices, where
non-residents who work in the town could also
pick up a loyalty card.

They loyalty card could not go through the
postal system without an envelope because of
the hot dot gumming involved in keeping the
card attached to the information which went out
with the loyalty card.

Envelope loyalty card arrived in.

Information that went out with the loyalty card
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Beat the christmasrush! o §

The community were encouraged to walk and
cycle into town and use the amenities available
instead of making longer trips to larger towns
and supermarkets. Every time they made a
purchase from one of the 72 paricipating
businesses they would be given one sticker to
add to their loyalty card. Each card had space
for 20 stickers. Once a card was full the
community were asked to hand it in at one of the
participating businesses and collect a new card
to start using.

Participants were encouraged to retumn to the
shops in the town to give in their full cards.
Those who hadn't managed to fill cards were
also encouraged o return them to a participating

Fife Council
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shop in the town, where they would be retumed
to Transportation Services and enfered into a
separate draw for smaller prizes.

The objective was to encourage people to visit
shops in the town and then return by Christmas
Eve to depaosit their loyalty cards.

All complefed cards were retumed fo the Travel
Plan team after the Christmas break. Around
300 loyalty cards were retumed. 10 lucky
winners were then selected at random, each
winning £100 of vouchers for their chosen
businesses in Cupar.

The initiative was received well with all positive
feedback from both the community and local
businesses and all were in agreement that the
Initiative should retum. Anecdotally businesses
stated that they felt more people were in the
town and many people were tatking about the
loyalty card. Feedback from the community was
that there was a buzz within the town that had
not been there for some time.

The project received some negative feedback
because we would not publish a list of
participating shops. We did this because non-
participating shops would hopefully be
continually asked if they were participating and
in the end participating making any published list
invalid. Ve didn't feel that it was right to create
a platform wherzhy Fife Council was promoting
a select number of organisations. If the project
was to operate again we would not publish a list
of participating organisations.

This idea worked because a number of

organisations joined once the scheme had
started. Some members of the Community
reporized that not publishing the list caused
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embarrassment where people didn't feel they
wanted to ask if an organisation was
participating and receive a negative responss.

Feedback from the press was that there was not
enough made of the people who got prizes.

This is a fair comment, many of the participants
didn't want their picture taken but we could have
made much more of the story, getting press
coverage into January and early February.
Unforiunately, by this point the team was busy
putting together the next TRY IT initiative.

The loyalty card

Business Step Challenge

All businesses in Cupar were contacted to take
part in a walking and cycling challenge. Over a
four week period employees from local
husinesses would record their steps or miles
cycled on either a pedometer or cycle computer
provided by the Trave! Plan team. Businesses
were also provided with record booklets for staff
to mark down what they achieved each day.

The challenge was to encourage more
employess to either walk or cycle to work and in
their leisure time. Initially businesses were
enthused by the challenge and signed up

Fife Council

OO
.. W,

{approx. 20 businesses) however after the four
week period only 14 individual record booklets
were returned from only two businesses.

We initially thought that we could run two
business step/pedal challenges, one in the
autumn at the beginning of the project and one
at the end, in the Spring, to enable us to gather
evidence that the project had been successfiul
and more staff from local businesses were
choosing more acfive ways to get to and from
work and within their leisure time. Feedback
from the individuals involved indicated that
participants lost momentum after two weeks.
We decided that the same people would not be
enthused to take part in the project once mare,
in Spring after not completing the first one and
felt that it would be betier to focus on community
initiatives that anyone could be involved in as
they proved more successful.

Art in the windows

Art in the Windows was a project developed o
encourage chiidren to take and promote
physical activity and feel good about getting out
and about. It was also designed to inspire
children and leave them with skills that they
could develop further later in life, possibly into a
career. The ohjective was to teach children
photography skills that they would then use to
take pictures of and inspired by physical activity.
The children were encouraged o go out and
about with family members in their spare time to
take pictures. They were asked io take piciures
within their iocal community that would inspire
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residents to be more active within their local
area.

Around 80 pupils from the four primary,
secoendary and special needs schools in Cupar
took part in the Art in the Window photography
initiative. Each school selected pupils with,
either an interest in photography, or an interest
in being active to participate in the initiative.

We tendered for the services of a professional
photographer who would be involved in teaching
children photography skills. The photographer
and a member of the Trave! Plan team visited
each school over a 6 week period to work with
children in developing their skills. Each schoal
was provided with digital cameras for the
children to use and explore camera settings and
how to get the best from each phofo opportunity.
The children were able to take the cameras
heme and were given a memaory stick each to
use for their own photos.

Each week, within school fime, they were taken
to areas within the local community of Cupar for
photo opportunities that they felt people could
relate to and would encourage them to be more
aclive. These areas included the fown centre,
local parks and walking routes_

After the 6 week pencd 2ach child downloaded
all their images onto a CD and the professional
Photographer and member of the Travel
Planning team selected each child's best
photograph. The hest images were then sent to
the local newspaper where the editor selected
the best image from each of the four schools.

The four winning photographs were then placed
in local shops in the town centre for all to see.
Parentsfcarers and friends and family of the

Fife Council
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participating pupils were encouraged fo
walk/cycle into the town to try and spot the
winning images. School and members of the
community were also encouraged, through
press releases in the local papers, to spot the
images around the Town. They were not told
where the photos would be, the aim of this part
of the project was to encourage people into
Cupar, walking and cycling and find places,
goods and services they didn't know about, or
had forgotten about.

After the winning images were in the chosen
shop windows for a week all 80 children's best
photographs were displayed at a photograph
exhibition held in the Com Exchange. The whole
community were invited to come along to see
the work the children had achieved and be
inspired by their work to get out and be more
active, Over 200 people managed to come
along to the event which was open from 2 pm
until 7.30 pm to allow parents and members of
the public to attend.
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Advertisement for the exhibition

Promoting the exhibition.

» 1

8;"3;"‘; in the

=1 PHOTOGRAPHY EX082ITON

One of the lucky winners at the event with his
picture

Anecdotal evidence gathered at the event
showed the project was a great success and
people were very impressed by the skills the
children had gained and the artistic photos they
had taken, that did indeed inspire and
encourage people to get out and about.

Feedback from Head Teachers was that they
felt that this wouid be something they would iove

to be involved in again and they really valued
the opportunity to take part.
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Community Event

After a year of engaging with the local
community and businesses in Cupar the Travel
Plan team organised a walking and cycling
event for the whole community. The event was
held in Duffus park, Cupar and was attended by
over 500 people.

The event was publicised through local
newspapers, posters in shop windows, schools
and local community centres.

Throughout the day there were cycle stunt
shows, bike try outs, healthy eating stalls and a
balloon modeller among other activities.
Everyone who atiended the event was also
given and active travel goody bag filled with
walking and cycling goodies that would
encourage them to travel active and make it
easier for them to do so.

Fife Council
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Aftercare

75 Householders were interested in taking part
in “aftercare’ phonecalls. ‘Aftercare’ was to be
undertaken in spring 2012 to establish how the
household found use of the resources and if
there is anything else that would encourage
them to travel sustainably.

Aftercare was underiaken later than planned
due to staffing shortages and starfed in Summer
— Autumn 2012.

75 householders had given contact details to
receive a follow up ‘after care’ telephone call.

Of the seventy five, twenty two of them were
valid entries. An entry was considered invalid if
there was no phone number or if the phone
number went through to a wrong number, some
phone numbers were dead and some went
through to a shop.

46% (6 people) of respondents found the advice
or resources offered useful. Through the
phonecalls 32% of respondents (7 people) said
they didn’t receive the resources they had
requested. These were promptly sent out. 18%
(4 people) used the aftercare call to ask for
additional resources.

Respondents were also asked about other
elements of the Try IT project

Loyalty Card Scheme

8% of respondents (1) had taken part in the
loyalty card scheme. Though 31% (4 people)
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falked about the scheme positively and said they
would use the scheme if it was to launch again.

Community Guide

46% (6 respondents) had used the community
guide and 31% (4 respondents) found
samething in the guide that they were unaware
of. 38% (5 respondenis) would find an updated
version of the guide useful and 31% (4) wanted
to be sent another copy.

Art in the Windows Photography competition.
38% (5) were aware of the art in the windows
project and none of the respondents knew any
children taking part in the Photography
competition and only 15% (2) saw photos
around the town or at the exhibition iiself.

TRY IT in Duffus Park

62% of people (8) heard about the TRY IT in the
park event in March and none of them attended.
However 31% thought it would be good to see
more events like this in Cupar.

Physical Activity

f9% of people (9] felt that they get enough

physical activity per week._
CycleStart

Only one person had heard of CycleStart.

LAQM Progress Report 2013 119



Fife Council

Appendix H: Fife’s Health and Wellbeing Plan 2011 - 2014

The Bonnygate Air Quality Core Steering Group is currently exploring potential links with
action plan measures (in particular the “TRY IT” campaign) and Fife’s Health and Wellbeing
Plan outcomes.

The following potential links have been identified in 9 of the 10 outcomes of Fife’s Health
and Wellbeing Plan and are to be the subject of further discussion with the Fife Health and
Wellbeing Alliance in terms of their inclusion in future versions of this plan..

Fife Health and Wellbeing Outcomes:

1. People have opportunities and effective support to access and sustain education,
training and employment - access to education, training and employment links to
Cyclestart and TRY IT initiatives.

2. People have increased skills, knowledge and opportunities to manage and improve
their financial situation - empowerment about their own travel choices and
realising they have cheaper travel choices through TRY IT and Cyclestart

3. Vulnerable pregnant women, children, young people and families have reduced risk
of poor health outcomes — links to TRY IT and Cyclestart campaigns.

4. People have the personal skills, strengths, knowledge and opportunity to improve
their health and wellbeing — links to TRY IT and Cyclestart campaigns

5. Older people have increased opportunities and support to improve their health and
wellbeing and to engage in their local communities — links to TRY IT and Cyclestart
campaigns

6. Communities develop and lead local health and wellbeing initiatives which create
supportive social networks and increase participation in community activity — links to
TRY IT and Cyclestart campaigns

7. Communities develop and use safe outdoor and community spaces in ways that
enhance their health and wellbeing - provision of routes and promotion of outdoor
spaces and places makes them more popular which in turn makes them safer —
“natural surveillance”

8. Services and support are delivered in flexible ways which meet the health and
wellbeing needs of different communities, neighbourhoods and equality groups -

links to TRY IT and Cyclestart campaigns

9. Workforces have increased confidence and competence to improve health and
wellbeing and tackle health inequalities -work on business travel plans to date
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From the above preliminary appraisal the following health indicators used to measure these
outcomes have been identified:

e Percentage of teenage girls taking part in physical activity (Outcome 3)
e Percentage of young people taking part in physical activity; Percentage of adult
population taking 30 minutes of moderate physical activity on at least 5 days per
week and; Percentage of adults 75+ taking 30 minutes exercise (Outcome 5)
e Percentage of adults aged 75+ taking 30 minutes exercise (Outcome 6)
The above preliminary findings are to be discussed further with relevant representatives of

the Fife Health and Wellbeing Alliance in terms of evaluating potential health related
benefits associated with the air quality action planning process for the Bonnygate AQMA.

Fife’s Health &

Wellbeing Plan

2 Tt

Reducing health inequalities

Supporting healthier lifestyles for individuals & families
Creating & sustaining heaithier places & communities

Changing the way organisations work

‘ Fife Health & Welibeing Alliance
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Appendix I: Asset Based Approach to Local Air Quality
Management

Asset based approaches value the capacity, skills and knowledge and connections in individuals and
communities. A "health asset" is any factor or resource which enhances the ability of individuals, communities
and populations to maintain and sustain health and well-being.

Asset approaches recognise that individuals and communities are part of the solution, work with people rather
than viewing them as passive recipients of services, and empower people to control their future.

Asset based approaches and ways of thinking have been highlighted in the 2010 Annual Report of the Chief
Medical Officer for Scotland (Scottish Government 2011) - in particular the need to involve people more in
shaping and running public services in the future - a theme which has also been reinforced in the findings of the
Christie Commission Report on the Future Delivery of Public Services in Scotland (2011).

Asset based approaches rely on "embedded engagement” with communities - which it is believed are
consistent with key themes contained in official guidance for local authorities on how best to consult with
communities on air quality issues — including the production of air quality action plans ("Steps to Better
Practice - Guidance for Local Authorities on LAQM consultation" - UWE  2006).

Fife Council has already undertaken a consultation exercise on the Bonnygate Air Cupar Quality Action Plan in
2010 which it is believed has adopted methods consistent with an asset based approach - including public
surveys and workshops for public and business communities.

This has also resulted in actions such as the "TRY IT" initiative which aims to encourage more sustainable
modes of travel (walking and cycling) than the car.

Other means of improving community engagement will also be considered - including the MUSTER method
(Hyland and Donnelly 2011) which seeks to understand public concerns within the personal, environmental and
social setting.

Fife Council therefore intends to use such proven communication methods - considered consistent with asset
based approaches - in the context of its LAQM duties - including in the production and implementation of the
Appin Crescent Dunfermline Air Quality Action Plan. Fife Council will continue to work with NHS Fife in
considering the latest developments in this field —in particular in empowering communities through their
involvement in the field of local air quality manageme
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Appendix J: Fife Council Air Quality Development Guidelines
Leaflet

Fife)

A

Fife Air Quality Development Guidelines
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