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INTRODUCTION

Wardell Armstrong (now part of SLR) has been commissioned by Gladman
Developments Ltd to undertake an odour impact assessment to accompany an outline
planning application for a proposed residential development at Land off Henthorn

Road, Clitheroe, Lancashire.

The proposed site is located to the south west of Clitheroe, Lancashire, and comprises
fields that lie to the west and to the east of Henthorn Road. The site lies to the south-
west of residential development in Clitheroe and is currently open agricultural land.
The Clitheroe Wastewater Treatment Works (WwTW), operated by United Utilities

(UU) is located approximately 135m south of the nearest boundary with the site.

From the information provided, we understand that the proposals are for a residential

development comprising up to 115 dwellings and associated infrastructure.

The potential for the proposed development to give rise to other air quality impacts
on the local area is considered in a separate Air Quality Assessment report also
prepared by Wardell Armstrong (REF: GM13551/001).

Development and Planning Background

A detailed odour assessment of the Clitheroe WwTW was undertaken by Wardell
Armstrong in June 2021 (REF:GM10325/004A/Final) as part of a planning application
for Gladman Developments Ltd, which included the most recent information and data
available at the time i.e. meteorological data for the five year period 2015 - 2019 and
odour emission rate data obtained from a two day odour sampling exercise at the
Clitheroe WwTW.

The assessment included extensive consultation with UU and involved detailed
discussions over the implementation of a proposed mitigation measure at the WwTW
to cover the sludge tanks and install an Odour Control Unit (OCU) to treat the odorous

air from the tanks before release to atmosphere.

It is understood that the 2021 planning application was ultimately refused, however
odour was not a reason for refusal and UU had no objection to the application ‘subject
to adequate mitigation being secured via planning condition and/or legal

mechanisms’.

A further report was produced in December 2025 (REF:GM13551/002/Final) which

involved the modelling of a potential mitigation measure at the Clitheroe WwTW

440.021503.00001/FINAL Page 1
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which was proposed to be funded by the developer. This involved covering the existing

open sludge tanks and provision of an Odour Control Unit (OCU).
Current Assessment

Recent consultation undertaken with UU in March 2026 has identified that there are
upgrades currently taking place at the Clitheroe WwTW which involve the
replacement of the current uncovered sludge tanks at the works with covered sludge
tanks. The new covered sludge tanks are to be a similar volume as the old, now
redundant tanks, and are to be paid for as part of the current Asset Management Plan
(AMP) 8 cycle. UU have stated there will be no associated odour control unit (OCU)
installed alongside the new tanks, as the covers on the tanks are likely to mitigate the
need for this. The tanks are currently under construction and are expected to be

operational within 12 months — see email confirmation from UU in Appendix G.

This report is an update to the December 2025 mitigation assessment undertaken by
Wardell Armstrong to include consideration of the new covered sludge tanks currently
being installed at the works by UU. UU have confirmed that no other changes have
taken place at the Clitheroe WwTW since the previous odour sampling exercise was

completed.

Therefore, all emission rate data has been taken from the odour sampling exercise
undertaken in June 2020 by Wardell Armstrong. In line with advice from UU, the new
covered Sludge Tanks currently being installed have been modelled using the previous
sludge tank emission rate, but this has been reduced by 80% to reflect the new covers

on the tanks.

The odour sampling exercise undertaken in June 2020 was agreed with, and attended
by, representatives of UU. The results of the sampling exercise are included in

Appendix A.
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2.2.1

PLANNING POLICY CONTEXT
Odour Legislation and Planning Policy

The Environmental Protection Act 1990! is the legal framework dealing with odour
from industrial, trade or business premises. If odour is present in sufficient quantity,
this may constitute a statutory nuisance. The Local Authority is placed under a duty to

inspect, detect any nuisance and to serve abatement notices where necessary.

The National Planning Policy Framework (NPPF)?, introduced in March 2012 and
revised in December 2024 with a minor text update in February 2025, sets out
planning policy for England. Paragraph 198 planning policies and decisions should
ensure that “development is appropriate for its location” and that “the effects... of
pollution on health, living conditions and the natural environment as well as the
potential sensitivity of the site or the wider area to impacts that could arise from the

development” should be taken into account.

The Planning Practice Guidance is an online based resource® which supports the NPPF.
The Planning Practice Guidance does not give any definitions of odour nor does it
provide any planning guidance in relation to odour. Within the Air Quality section, in
Paragraph 001, odour is mentioned; “Odour and dust can also be a planning concern,

for example, because of the effect on local amenity”.

Pollution is defined within the Planning Practice Guidance as “anything that affects
the quality of land, air, water or soils, which might lead to an adverse impact on human
health, the natural environment or general amenity. Pollution can arise from a range

of emissions, including...odour”.
Assessment Guidance

There is neither European nor United Kingdom (UK) specific regulatory standards for
the assessment of the impact of odours. In lieu of specific regulatory standards,
reference has been made to relevant guidance and literature published by the
Institute of Air Quality Management (IAQM), Environment Agency (EA), UK Water
Industry Research (UKWIR) and Chartered Institute for Water and Environmental

Management (CIWEM), reflecting industry best-practice.

! Environmental Protection Act, 1990

2 Department for Communities and Local Government, National Planning Policy Framework, February 2025

3 http://planningguidance.communities.gov.uk/

440.021503.00001/FINAL Page 3
MAY 2026



GLADMAN DEVELOPMENTS LIMITED Wa I'dell PART OF
LAND OFF HENTHORN ROAD, CLITHEROE armstron L S L R
ODOUR ASSESSMENT g 3::

2.2.2

2.2.3
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2.2.5

2.2.6

2.2.7

2.2.8

Institute of Air Quality Management (IAQM)

The Institute of Air Quality Management have published Guidance for the assessment
of odour entitled ‘Guidance on the assessment of odour for planning’®. This guidance
states what information, monitoring and report information is required for an odour
assessment, in support of planning applications. The IAQM Guidance is the only UK
odour guidance containing methods for estimating the significance of potential odour
effect.

The IAQM guidance endorses the use of multiple assessment tools for odour, stating

that, “best practice is to use a multi-tool approach where practicable”.

The IAQM guidance recognises that all year-round site visits are often unfeasible due
to the planning application’s timetable, deadline and costs. However, the guidance
still recommends that three site visits should be undertaken as a minimum, and that
these visits should be representative of at least 70% of the Pasquill stability categories

experienced at the site over the course of a year.

The Pasquill stability categories are a method for calculating turbulence based on wind

speed, solar radiation and cloud cover.

The guidance also includes the use of the FIDOL (Frequency, Intensity, Duration,
Offensiveness and Location) factors to determine the degree of odour pollution. Sniff
tests are defined by a hedonic score, a quantitative value that assigns a value to the
odour. The hedonic score varies from +4 (e.g. bakery smell) through neutral to highly

unpleasant -4 (e.g. rotting flesh).
UKWIR Technical Reference Document

UKWIR has produced a technical reference document (01/WW/13/3) for ‘Odour
Control in Wastewater Treatment’>. This document consists of two parts. Part 1
outlines the principles of odour formation, measurement and management. Part 2
describes in detail the practical methods available to control odours in wastewater

treatment.

The UKWIR document includes the most in-depth published study in the UK of the
correlation between of modelled odour impacts and human response (dose-effect).

This was based on a review of the correlation between reported odour complaints and

# Institute of Air Quality Management (July 2018), Guidance on the Assessment of Odour for Planning

> Odour Control in Wastewater Treatment — Technical Reference Document, UKWIR, 2001.
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2.2.9

2.2.10

modelled odour impacts in relation to 9 wastewater treatment works in the UK with

ongoing odour complaints.
The findings of this research indicated the following:

. at modelled exposures of below Cog 1-nour 50Ug/m3, complaints are relatively
rare, at only 3% of the total registered;

. at modelled exposures between Cog 1-hour 50ue/m? and Cog 1-hour 100uUe/m3, a
significant proportion of total registered complaints occur; 38% of the total;
and

. the majority of complaints occur in areas of modelled exposure greater than
Cos,1-hour 100Ug/m3; 59% of the total.

Chartered Institute for Water and Environmental Management

The Chartered Institute for Water and Environmental Management (CIWEM) released
a Policy Position Statement regarding odour in February 2011. In consideration of an
appropriate assessment criterion to determine potential odour impacts, CIWEM
stated that:

“Given the differing odour impact criteria available, the selection of the most
appropriate criterion should be determined by the objective of the assessment
(whether this be against a standard of avoidance of nuisance or 'significant pollution')

and the nature of the odour under assessment.

It is, therefore, the view of CIWEM that these and other odour impact criteria should
be regarded as indicative guidelines and cannot be applied as over-arching statutory
numerical standards. CIWEM considers that the following framework is the most
reliable that can be defined on the basis of the limited research undertaken in the UK

at the time of writing:

° Cos, 1-hour >100ug/m? — complaints are highly likely and odour exposure at these

levels represents an actionable nuisance;

o Cos, 1-hour >50ug/m3, — complaints may occur and depending on the sensitivity of

the locality and nature of the odour this level may constitute a nuisance

. Cos, 1-hour <30Ug/m>, — complaints are unlikely to occur and exposure below this
level are unlikely to constitute significant pollution or significant detriment to
amenity unless the locality is highly sensitive or the odour highly unpleasant in

nature.”

440.021503.00001/FINAL Page 5
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2.3 Significance
2.3.1 The IAQM guidance states that a benchmark odour criteria of Cog, 1.hour 30Ug/m? is

2.3.2

2.3.3

234

applicable for odours associated with waste water treatment process, and is classed

as a ‘moderately offensive’ odour source.

The Chartered Institute of Water and Environmental Management (CIWEM) also re-

iterates this approach, and states:

"C98, 1-hour <30uE/m3 - complaints are unlikely to occur and exposure
below this level are unlikely to constitute significant pollution or
significant detriment to amenity unless the locality is highly sensitive or

the odour highly unpleasant in nature.”

Odours from WwTW’s where septic influent and septic sludge sources occur are
classed as ‘Most Offensive’. Neither such odour sources are present at the Clitheroe
WwTW and it is appropriate to apply the odour effect descriptors for ‘Moderately

Offensive’ odours listed in within IAQM guidance and reproduced in Table 1 below.

In accordance with Table 1 below (taken from the IAQM guidance), for highly sensitive
receptors (such as the proposed residential dwellings) odour concentrations that
exceed Cos, 1.-hour 30Ug/m? are considered to correlate to a ‘Moderate Adverse’ impact
which is a ‘significant’ impact in accordance with guidance. Odour concentrations

below this level are considered to be either slight adverse or negligible, which is ‘not

significant’ in accordance with the guidance.

Slight

3-<5 Negligible Slight

15-<3 Negligible Negligible Slight

05-<15 Negligible Negligible Negligible

<0.5 Negligible Negligible Negligible

440.021503.00001/FINAL Page 6
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2.3.5 Based on the above, the Cos, 1-hour 30ug/m* odour benchmark criterion is suitable for

2.3.6

2.3.7

moderately offensive odours at highly sensitive receptors.

Therefore, given the nature of the odour source (i.e. no septic sludge or influent at the
Clitheroe WwTW) and the sensitivity of the proposed receptors (high), a benchmark
criterion of Cos, 1-nour 30ug/m? is considered to be appropriate for use within the
assessment (98™ percentile of 1-hour mean concentration). Any area of the proposed
development located outside of this benchmark criteria is considered suitable for

residential development.

Numerous Inspectors have considered the evidence relating to appropriate criterion
on which to determine residential amenity during planning appeals and adopted the
Cos, 1-hour 30Ug/m3> odour criterion as an appropriate benchmark. One such appeal in
which WA gave evidence, was for Land at Hill Farm, Hempstead, Gloucester Ref;
APP/U1620/W/22/3296510 in which the inspector concluded:

“Although odour is to a degree a subjective matter, | am nevertheless satisfied
the up to three odour unit concentration provides an appropriate benchmark
to determine acceptability of potential impacts when using dispersion
modelling results. Excluding housing from the three odour unit contours
modelled would, | agree, facilitate acceptable living conditions for new

residents within the appeal site.”

440.021503.00001/FINAL Page 7
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3.1

3.11

ASSESSMENT METHODOLOGY

Consultation and Scope of Assessment

Consultation relating to the requirements of the odour assessment was originally

undertaken with United Utilities (UU), the operator of Clitheroe WwTW, in a series of

communications between 20™ June and 28" August 2019. A summary of this

consultation is provided below:

[ ]

On 20" June 2019, an email containing the proposed methodology was sent to
UU, outlining that a detailed odour assessment, using AERMOD software, was
to be undertaken to assess the potential odour impact of the WwTW at the
proposed development site;

Sniff tests site visits would also be undertaken at the proposed development
site over three site visits, the results of which would be used in conjunction
with the results of the dispersion modelling to ascertain an overall odour
impact conclusion;

Mr Paul Kynaston, Process Engineer at UU responded via telephone on the 30t
July 2019 to discuss the methodology and emission rate data to be used in the
assessment. Mr Kynaston stated that the methodology was acceptable, and

the following points were discussed and agreed:

o The odour impact assessments will be based on receptor classification
and exposure effect descriptors detailed in Table 6 of the IAQM

guidance document V1.1

o UU have no preference with regard to model used, but AERMOD is

being used in this case

o The modelling grid domain and predicted odour exposure will be

limited to the potential development area only
o Manchester Airport met data will be used in the assessment
o No seasonal odour emission factors will be applied
o The model will include the effects of terrain
o Final settlement tanks will not be included in the model.

o UU do not typically include the operation of storm tanks (i.e. tanks
containing storm water) within OIlAs, although depending on the site

UU may consider including them to account for post storm residue or

440.021503.00001/FINAL Page 8
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residue within storm tank hoppers. UU recommend that allowance is

made for this site.

o Tanker loading may be represented as a time varying source in the
model and/or sensitivity analysis performed to determine if tanker
loading emissions are an odour risk.

On 1%t August 2019, Mr Kynaston confirmed the above details in an email and
provided the modelling input emission rate data to be used in the assessment.
On 25™ September 2019, Wardell Armstrong emailed UU to propose
adjustments to the modelling emission data suggested by UU on 15 August. It
was considered that many of the sources in the information provided
contained elevated emission rates, whilst one source had an incorrect area
measurement. It was confirmed by Mr Kynaston that the adjusted emission
rates and sizes were acceptable.

It was agreed that the use of meteorological data from Manchester Airport
meteorological station was not fully representative of conditions on site, and
so it was agreed to use Numerical Weather Prediction (NWP) data from
appropriate suppliers instead.

Further consultation was undertaken whereby Mr Kynaston confirmed the
storm tanks should be modelled as 10% of their overall size. This was to ensure
the accuracy of the model as it is estimated that this figure is representative of
the total area of each tank which generally contains remaining sludge following
storm events. Mr Kynaston also provided a more detailed ‘breakdown’ of the
different aspects of the Inlet works on 30" September 2019, in order to
accurately reflect the different emission rates of each aspect.

Further consultation was undertaken in January 2020 with UU over concerns
that the model input data used in the assessment was not totally
representative of actual conditions at Clitheroe WwTW. As a result, an odour
sampling survey was undertaken at the works on 25" and 26" June 2020 by
Olfasense. A copy of the report produced following the site visit is detailed in
Appendix A.

During the odour sampling of the odour sources at Clitheroe WwTW, the data
was collected at various sources over two days. UU therefore advised using an
average of the emission rates detailed in the Olfasense report. UU reviewed
the sampling data and provided the average emission rates for use within the

assessment via email on 9™ July 2020.

440.021503.00001/FINAL Page 9
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During this consultation, it was determined that the emission rate obtained for
the storm tanks was obtained from just one of the five storm tanks, which was
approximately 75% full of odorous sludge at the time of sampling. It was
confirmed by the Olfasense sampling team on site that the other four storm
tanks were empty at the time of sampling. UU requested that all five storm
tanks were modelled as 75% full of odorous sludge using the emission rate

obtained during the sampling.

3.2 Further consultation with UU relating to proposed mitigation at Clitheroe WwTW

3.2.1 Further consultation was undertaken with UU, relating to proposed mitigation

measures at the Clitheroe WwTW, in a series of communications between 24t

November 2020 and 27" April 2021. A summary of this consultation is provided below:

On 24" November 2020, Wardell Armstrong emailed Mr Paul Kynaston,
Process Engineer at UU, to discuss potential mitigation measures that could be
adopted at Clitheroe WwTW in order to reduce odour emissions emitted from
the WwTW;

A conference call between Wardell Armstrong and UU was arranged on the 1%
December 2020, during which the following mitigation measures were
discussed:

o Storm Tanks

= UU could improve the cleaning of the storm tanks which would
minimise the amount of residue left in the tanks following a

storm event.

=  Storm tanks should be modelled to replicate the amount of
residue left behind in the hopper/drain channel area only. This
would be representative of approximately 5% of the total tank

area and would be applied to all storm tanks.

o Raw Sludge Tanks

= Covers could be applied to these tanks, which would then have
an Odour Control Unit installed to treat the odorous air
extracted before release to atmosphere.

= Two OCU options should be considered within the model — a
carbon filter OCU and a Biofilter OCU, and the results compared

to see which has the greatest odour reduction impact.

440.021503.00001/FINAL Page 10
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3.2.2

3.23

3.3

331

o UU confirmed that they would be able to provide the necessary
emission rate and flow velocity data required to model the two
different OCU scenarios.

. All final odour emission rates and flow velocity data were received and agreed
with UU on 15 December 2020.

° Detailed odour modelling was undertaken using the new data, with initial
indicative results presented to UU via email on 18" December 2020. UU
confirmed receipt of the results via email the same day and stated the results
would be shared with the Asset Manager so a decision on potential mitigation
costs could be made.

. Several emails were sent between Wardell Armstrong and UU between
January and April 2021 in relation to a decision on the overall costings
associated with the potential mitigation measures that could be implemented
at the works.

° The final ‘Budget Estimate’ document for potential odour mitigation measures
at Clitheroe WWTW was received from UU via email on 27™ April 2021. The
document proposes a two stage OCU attached to the covered sludge tanks,
whereby odorous air is treated with a Bio-trickling Filter (BTF) followed by

activated carbon treatment.

Additional consultation was undertaken with UU between November 2024 and
February 2025 to discuss and confirm that the previous emission rate data and
proposed OCU mitigation measure were still representative of conditions at the
Clitheroe WwTW at that time. UU confirmed via email that the odour sources and unit
area emission rates “remain unchanged”, as should the OCU provided to mitigate the

sludge tank emissions.

It was also clarified with UU that the only mitigation measure included in the
mitigation assessment is the proposed sludge tank OCU. The enhanced storm tank
cleaning mitigation measure has not been taken forward and so was not considered

within the assessment.
Current Consultation with UU

An email was received from UU on 10™ March 2026 which outlined an active project
being undertaken at the Clitheroe WwTW in relation to the existing sludge storage at
the works which UU wanted to bring to our attention. UU also mentioned the

possibility of potential future upgrades to the works but was not able to provide any
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3.3.2

3.3.3

334

3.4

3.4.1

3.4.2

3.4.3

further information as these “are not yet at the stage to determine what if any changes

are required at the site”.

Following this email, a Teams call was organised on 19" March to discuss and provide
an update on the active project being undertaken at the Clitheroe WwTW. During this
meeting, UU stated that the existing sludge tanks at the works were to be replaced
with two open topped, glass coated steel tanks which would be larger than the current

sludge tanks currently in use at the works.

Subsequent to this, further discussion were had with UU via phone call on 26" March
whereby UU confirmed that the previously discussed larger, uncovered tanks that
were to be installed at the works are no longer proposed for use. Instead, it was
confirmed that upgrades are currently taking place at the Clitheroe WwTW which
involve the replacement of the current uncovered sludge tanks at the works with
covered sludge tanks of a similar volume as the old, now redundant tanks. UU also
advised that the new covered Sludge Tanks currently being installed should be
modelled using the previous sludge tank emission rate but reduced by 80% to reflect

the positive impact on emissions associated with the new covers on the tanks.

The new covered sludge tanks are to be paid for as part of the current Asset
Management Plan (AMP) 8 cycle. UU have stated there will be no associated odour
control unit (OCU) installed alongside the new tanks, as the covers on the tanks are
likely to mitigate the need for this. The new covered tanks are currently under
construction and are expected to be operational within 12 months. This was
confirmed via email with UU on 315 March 2026.

Ribble Valley Borough Council Consultation

Consultation was also undertaken with Ms Nicola Clark, Environmental Health Officer
at Ribble Valley Borough Council (RVBC) in a series of communications between 9th
and 18™ July 2019:

. A detailed odour modelling assessment was proposed, using AERMOD
software and supplemented with ‘sniff test’ site visits at the proposed
development site;

. Input data would be obtained directly from UU;

. Odour complaint history relating to Clitheroe WwTW was also requested.
Ms Clark confirmed via email on 18™ July 2019 that the methodology was acceptable.

On 30™" August 2019, it was confirmed by Ms Clark that the Council has no existing or

440.021503.00001/FINAL Page 12
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previous odour complaint history relating to the Clitheroe WwTW.

3.4.4 Further consultation was undertaken with Michaela Gleave, Environmental Health
Officer (EHO) at RVBC in July 2020 following the odour sampling survey at Clitheroe
WwTW. Ms Gleave confirmed that the use of data from the sampling survey was
acceptable and confirmed that the Council still has no record of odour complaint
relating to the Clitheroe WwTW.

3.4.5 As this current odour assessment is an update to the previous assessment already
undertaken and include the latest meteorological data and information from UU, it is
assumed that RVBC agreement to the methodology will remain, and no additional

consultation has been undertaken.
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4 PREDICTIVE ASSESSMENT — ODOUR DISPERSION MODELLING

4.1.1 Emissions to atmosphere from the Clitheroe WwTW have been modelled using
AERMOD (Lakes Environmental). This is a proprietary quantitative dispersion model
that is based upon the Gaussian theory of plume dispersion. The model uses all input
data, including the characteristics of the release (i.e. rate, temperature, velocity,
height, location, etc.), meteorological data and the locations of the buildings adjacent
to the proposed emission points (where appropriate), to predict the concentration of
the substance of interest at a specified point.

4.1.2 The model uses sequential hourly meteorological data and the locations of the
buildings, to predict the concentration of each substance at each point for each hour
over the course of a year. This allows long-term mean and short-term peak ground
level concentrations to be estimated over the modelled area, as required.

4.1.3 The odour dispersion modelling has been carried using 5 years of meteorological data
(2020-2024), in accordance with IAQM guidance.

Model Inputs
Proposed Sensitive Receptor Locations

4.1.4 The assessment focuses on proposed sensitive receptors, as it considers the potential
for odour effects within the development site.

4.1.5 The results of the assessment will be used to inform the masterplan for the proposed
development, and therefore a uniform Cartesian grid has been modelled, which
covers the entire site. The parameters of the modelled Cartesian grid are included in
Table 2.

Table 2: Uniform Cartesian Grid Parameters
Parameter X Y
South West Grid Coordinates 372683.26 440080.93
Number of Points 40 35
Spacing (m) 20 20
Length (m) 780.00 680.00
Total Number of Grid Receptors 1400
Meteorology
4.1.6 Meteorological data has the greatest impact of the determination of the dispersion of
440.021503.00001/FINAL Page 14
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4.1.7

4.1.8

4.1.9

4.1.10

4.1.11

4.1.12

4.1.13

odour from a given source. In modelling terms, the meteorological data input into the
model will determine the dispersion characteristics of odour from Clitheroe WwTW
and therefore it will affect the distribution of contours of predicted odour levels across

the development site.

It is considered that there is no representative meteorological station in the vicinity of
the proposed development site. The suggested use of the Manchester meteorological
station in the assessment was agreed to be unsuitable. Therefore, Numerical Weather
Prediction (NWP) Meteorological data has been obtained from ADM Ltd for use in the

model, and this is considered to be the most representative of on-site conditions.

Whilst still not fully representative of actual meteorological conditions experienced
on site the use of this data in the assessment is considered to be more robust than

using data from the Manchester meteorological recording station.

Five years of hourly sequential data (i.e. 2020 to 2024) have been obtained from ADM

Ltd, with each year of data being considered separately within the model.
Surface Characteristics

The predominant characteristics of land use in an area provide a measure of the
vertical mixing and dilution that is likely to take place in the atmosphere due to factors

such as surface roughness and albedo.

The met data used within the assessment has been processed using AERMET software
which allows for the incorporation of the surface characteristics around the proposed

development site.

Examination of the local setting shows that site is semi-rural, with semi urban land
uses to the north and north east, with more open, cultivated land to the east, west
and south. There is woodland to the north and west of Clitheroe WwTW, which is
approximately 85m and 45m deep, respectively. Surface roughness values used in the
model have been increased from the cultivated land use values to a value of 0.75 to
allow for the presence of the trees. The modelled results should therefore be more

representative of the land-uses which surround the site.
Terrain

To consider the impact of terrain surrounding the site on the dispersion of pollutants,

x.y.z format terrain data has been used in the model.
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Emission Parameters for Odour Sources

4.1.14 Details of the sources to be included in the model have been provided by and agreed
with UU. All the sources considered are area sources in nature, and details have been

provided of their area and heights.

4.1.15 The modelling is based upon existing operations at the Clitheroe WwTW to include
the covered sludge tanks currently being installed by UU which are to be operational

within the next 12 months.

4.1.16 All emission sources at Clitheroe WwTW have been modelled using emission rates
representative of current operations at the works. The new covered Sludge Tanks
currently being installed have been modelled using the previous sludge tank emission

rate but reduced by 80% to reflect the new covers on the tanks.

4.1.17 The area sources and odour emission rates considered in the model are included in

Table 3. The locations of these sources are shown in Appendix B.

PAREA1 ASP Anoxic Zone 373043 440185 4.2 192.7 1 55.16
PAREA2 RAS/SAS Wetwell 372982 440185 0.7 40.5 0 54.66
PAREA3A Inlet Works Pre-screens 373168 440369 6.1 514 0 57.33
PAREA3B inlet Works Post screens 373162 440359 6.1 84.0 0 57.14
PAREA4 Storm Tank 1 373134 440345 31 101.0 0 57
PAREAS Storm Tank 2 373144 440342 31 101.3 0 57
PAREA6 Storm Tank 3 373066 440362 31 270.4 0 56.54
PAREA7 Storm Tank 4 373086 440364 31 270.1 0 56.3
PAREA8 Storm Tank 5 373105 440365 31 237.8 0 56.4
PAREA9 Covered Sludge Tanks 373076 440219 28.38 719 6 56
PAREA10 ASP Aeration 1st Zone 373005 440194 2.7 2244 1 55
PAREA11 ASP Aeration Final Zone 372988 440194 0.7 223.4 1 54.92
440.021503.00001/FINAL Page 16
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CAREA1 Primary Tank 1 373078 440287 4.8 227.0 0 56.02
CAREA2 Primary Tank 2 373098 440289 4.8 227.0 0 56.12
CAREA3 Tanker Loading Point 373086 440196 140 1.3 0.75 56

4.1.18 All emission rates have been agreed with UU and are based on the odour sampling
survey undertaken by Olfasense at Clitheroe WwTW on 25 and 26" June 2020. The

report detailing the odour survey emission data is included in Appendix A.

4.1.19 Asseveral sources were sampled over two days, to capture any variation in emissions,
the mean odour emission rates for these sources have been used in the assessment,

at the request of UU.

4.1.20 The emission rate taken from the odour sampling for the Tanker Loading point was
given in OUg/s. The value obtained (27638 OU¢/s) is less than the ‘low’ emission rate
for disturbed sludge given in UKWIR guidance (140 OUg/m2/s). Therefore, as the
Tanker Loading Point has been modelled as an area source (due to lack of available
information relating to volume flow rate of emissions), this UKWIR guidance value has

been used in the assessment.

4.1.21 It has been confirmed by UU that all the above sources, apart from the Tanker Loading
emissions, are operational 24-hours a day for 365 days a year, and that these emission

rates should be assumed to be constant.

4.1.22 The Tanker Loading Point (CAREA3) emissions have been modelled using time variable
emissions in order to reflect the frequency and duration the tankers are on site each
week whilst emptying the sludge tanks. It has been confirmed by UU that this occurs
four times every day, Monday to Friday, for half an hour per visit. This gives a total of

two hours emissions five days a week.

4.1.23 The Storm Tanks (PAREA4 — PAREAS) are likely to be used only during heavy storm
events, usually during the winter months, when increased rainfall increases the flow
of water into the WwTW, thereby diluting odour rates within this source. Sampling

was undertaken when one of the storm tanks was approximately 75% full of odorous,
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4.1.24

4.1.25

4.1.26

4.1.27

4.1.28

4.1.29

4.1.30

4.1.31

4.1.32

moist sludge and the other four tanks were empty (this was confirmed by the odour

sampling team on site).

UU have stated that they do not usually request storm tanks to be modelled as part
of an odour assessment such as this, however UU have requested that all five storm
tanks be modelled as if they are 75% full of odorous material in this instance.
Therefore, the model has been adjusted to reflect this by modelling the storm tanks

at 75% of their actual size, with a constant odour emission rate.

To provide a robust assessment, no seasonal variations have been applied to any

emissions used within the assessment.
Treatment of Buildings

Building downwash occurs when the aerodynamic turbulence induced by nearby
buildings cause a pollutant, emitted from an elevated point source, to be mixed rapidly

toward the ground (downwash), resulting in higher ground-level concentrations.

If buildings are present within a distance of 5 times the height of the point source
stack, they can be modelled in AERMOD to assess the impact of building downwash

on the odour/pollutant concentrations.

As all the odour sources identified in Table 2 are area sources, and there are no
elevated point sources at Clitheroe WwTW, the effects of building downwash cannot
be included within the AERMOD model. Buildings have not therefore been included

within the assessment.
Modelling Uncertainties

The odour assessment has adopted a conservative approach to try to address the

uncertainties involved with dispersion modelling.

In line with advice from UU, the assessment has assumed that the emission rates for
the various sources will be constant throughout the year apart from the tanker loading
emissions, which have been modelled using variable emissions to reflect real world

conditions.

Emission rates have all been agreed with UU and have been drawn directly from an
odour sampling survey undertaken at Clitheroe WwTW during June 2020 so as to
minimise any uncertainties associated with the emission rate data. UU have confirmed

that no changes have taken place at the WwTW since the sampling was undertaken.

In order to address uncertainties within the meteorological data, the model has
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4.1.33

4.1.34

4.1.35

4.1.36

included five years’ worth of NWP meteorological data, in accordance with the IAQM
odour guidance. NWP data allows for the use of predicted modelled meteorological
conditions at the proposed development site within the AERMOD model, as opposed
to meteorological data from a less representative met station. Whilst still not fully
representative of conditions at the proposed development site, this provides a much
more robust set of met data in the model. Each individual year of met data has been

run separately, and the highest results presented.

Terrain data has been included in .xyz format in order to address uncertainties relating

to the dispersion of odour in the vicinity of the WwTW and proposed development.

No seasonal variations have been applied to any emissions used within the

assessment.

As a result of these conservative inputs, it is considered the model is more likely to
provide an overestimation of the potential odour effects of the WwTW than an

underestimation.

Given the nature of the odour source, a level of Cos, 1-hour 30Ugym> has been adopted
for the assessment (98" percentile of 1-hour mean concentration). This criterion
applies at the site boundary but has been assessed across a receptor grid which covers

the proposed development site.
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5.1

511

5.1.2

5.1.3

514

5.15

BASELINE CONDITIONS
Baseline Odour Conditions

The proposed development site is located in a rural area to the south of the town of
Clitheroe. The Clitheroe WwTW will contribute to the background odour conditions;
however, agricultural land surrounds the site in most directions, which may also

contribute to the background odour conditions.

During all the site visits to the proposed development site, agricultural odours were

detected at several monitoring locations within the proposed development site.

The Clitheroe Household Waste Recycling Centre is located approximately 325m to
the south west of the development and has the potential to contribute to the
background odour conditions in the local area. However, no odour from the centre
was detected during any of the site visits which suggests it is not likely to cause any

odour impact within the proposed development site.

There is also a small leachate treatment facility, not associated with the Clitheroe
WwTW, located adjacent to the west of the WwTW. This has the potential to
contribute to the background odour conditions in the local area. However, no odour
from this facility was detected during any of the site visits which suggests it is not likely

to cause any odour impact within the proposed development site.

RVBC have confirmed they have no existing record of any odour complaints relating

to Clitheroe WwTW, current or historic.
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6 SITE VISITS

6.1 Site Visits

6.1.1 As part of the previous odour assessment undertaken by Wardell Armstrong (REF:

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.1.7

6.1.8

6.2

6.2.1

GM10325/004A/Final), six site visits were undertaken between September 2019 and

June 2020 to capture variable emissions from the WwTW during different seasons.

All site visits were undertaken in accordance with BS EN 13725. A copy of the odour
acuity certificate for the consultant undertaking the site visits is provided in Appendix
D.

Monitoring locations were selected within the proposed development site at various

downwind, upwind and set back distances from the WwTW.

The site visits were selected in order to achieve ‘worst case’ wind conditions for odour
generation, taking into account lower wind speeds, i.e. <5 m/s, downwind conditions
wherever possible. However, in accordance with the IAQM guidance, some
observations were also undertaken during more ‘typical’ conditions and at upwind

locations in order to gain a more representative data set.

A total of 28 monitoring locations within the proposed site were chosen before the
site visits. These locations were chosen in order to provide the best coverage of the
site as a whole and are considered to be representative of potential sensitive receptor

locations.

It should be noted that the site as a whole is assessed for odour on each site visit, and

any odour detected outside of the pre-determined locations is recorded accordingly.

The sniff tests involved normal breathing over a 5-minute period at each monitoring
location, with records made of intensity in accordance with the VDI 3940 scale, in

accordance with IAQM guidance.

The full set of site odour observation notes and odour impact effect calculations are
detailed in the previous qualitative assessment report undertaken by Wardell
Armstrong (REF: GM10325/004) and are included in Appendix C. A summary of the

site visits is included below.
Summary of Site Visits

Six site visits were undertaken in total between September 2019 and June 2020. All
site visits were undertaken at various downwind and upwind locations in relation to

the WwTW with various downwind, upwind and set back distances from the WwTW.
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6.2.2 During Site Visit 1, 4 monitoring locations (1 -4) were not accessible due the presence

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.2.9

6.2.10

6.2.11

6.2.12

of animals in the field. A total of 24 observation periods were conducted, with odour
detected at eight of these (33.33%). Odour from Clitheroe WwTW was detected at
three locations (12.50%), with the remaining odour relating to agricultural/animal

odours.

In accordance with IAQM guidance, odour effects at all 24 monitoring locations were

calculated to be negligible.

During Site Visit 2, a total of 28 observation periods were conducted, with odour
detected at eight of these (28.57%). Three of these occurrences originated from
Clitheroe WwTW (10.71%), with the remaining detected odour relating to

agricultural/animal odours.

In accordance with IAQM guidance, odour effects at all 28 monitoring locations were

calculated to be negligible.

During Site Visit 3, a total of 28 observation periods were conducted, with odour
detected at five of these (17.86%). Odour from Clitheroe WwTW was detected at two

locations (7.14%), with the remaining odour relating to agricultural/animal odours.

In accordance with IAQM guidance, odour effects at all 28 monitoring locations were

calculated to be negligible.

During site visit 4, a total of 28 observation periods were conducted, with odour
detected at twenty of these (71.43%). Odour from Clitheroe WwTW was detected at
four locations (14.29%), with the remaining odour relating to agricultural/animal

odours.

In accordance with IAQM guidance, odour effects at all 28 monitoring locations were

calculated to be negligible.

During site visit 5, a total of 28 observation periods were conducted, with odour
detected at three of these (10.71%). Odour from Clitheroe WwTW was detected at

one location (3.57%), with the remaining odour relating to agricultural/animal odours.

In accordance with IAQM guidance, odour effects at all 28 monitoring locations were

calculated to be negligible.

During site visit 6, a total of 28 observation periods were conducted, with odour
detected at eight of these (28.57%). Odour from Clitheroe WwTW was detected at
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6.2.13

6.2.14

6.2.15

6.2.16

6.2.17

6.2.18

6.2.19

five locations (17.86%), with the remaining odour relating to agricultural/animal

odours.

In accordance with IAQM guidance, odour effects at all 28 monitoring locations were

calculated to be negligible.

Combining the six visits, maximum odour intensities recorded at all monitoring
locations ranged from 0 ‘no odour’ to 3 ‘distinct’ with a corresponding average odour
intensity ranging from 0 ‘not perceptible’ to 1 ‘slight/very weak’, in accordance with
IAQM guidance.

Overall, a total of 164 observation periods were conducted. No odour was detected
at 112 of these (68.29%).

Of the 52 observation periods that experienced odour, thirty-four related to odour

from the surrounding agricultural fields (65.38%).

The remaining 18 locations detected odour from Clitheroe WwTW (34.62%). All these
monitoring locations were situated in the south/south eastern area of the proposed

development site, in closest proximity to Clitheroe WwTW.

Odour effects at all 164 monitoring locations, including all odour detected from

Clitheroe WwTW were calculated as negligible.

It is considered that the results of the odour observations during 2019 are still valid
for the current assessment, as UU have confirmed that no operational changes have
taken place at the WwTW since the visits were undertaken. Upgrade works involving
the replacement of the open sludge tanks with covered sludge tanks (currently being
installed and to be operational within the next 12 months) are an improvement over
operating conditions experienced during the previous site visits and will results in
reduced odours from the Clitheroe WwTW. It is considered very likely that similar

and/or reduced results would be obtained were the visits to be undertaken again.
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7.1

7.1.1

7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

7.2

7.2.1

7.2.2

PREDICTED EFFECTS AND THEIR SIGNIFICANCE
Odour Dispersion Modelling Results

Odour concentrations, as a result of the operation of Clitheroe WwTW, have been
modelled across a receptor grid which covers the proposed development site and
surrounding area (see Table 2). Concentrations have been predicted for each of the
five years of NWP meteorological data (i.e. 2020 to 2024).

Modelling odour concentrations across a receptor grid allows odour contour plots to
be produced, which show the extent of the area across which the benchmark level of
Cos, 1-hour 30Ue/m? is exceeded. These plots, which have been created for each year of

meteorological data considered in the assessment, are included in Appendix E.

As the proposed development is for residential use, the assessment should consider
the Cos, 1-hour 30Ug/m3 as the benchmark criteria. Any area of site predicted to
experience odour concentrations above this criterion would not usually be considered

suitable for residential development.

The development is split across two sites to the east and west of Henthorn Road. The
results of the current assessment show that in two of the years assessed (2021 and
2024), a very small section of the south eastern corner of the eastern development
site are predicted to be affected by the Cog, 1-hour 30ue/m? odour contour. The Cog, 1-hour
3oug/m3 odour contour does not reach the proposed development site in any of the
other years assessed (2020, 2022 and 2023).

In all years assessed, the assessment shows that some areas in the south and along
the eastern boundary of the development site are predicted to be affected by the Cos,
1-hour 1.50Ue/m? odour contour only. It should be noted that, in accordance with

guidance, residential development is considered suitable within this contour.

The whole of the western development site is not predicted to be affected by any

odour contour in all years considered in the assessment.
Odour Observation Results

Odour observations were undertaken on six separate site visits between September
2019 and June 2020.

The site visits were undertaken across several different months and seasons, all in
suitable meteorological conditions which were conducive to optimum odour

generation and dispersion from Clitheroe WwTW, as explained in Section 6 of this
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report.

7.2.3 In total, 28 monitoring locations were chosen within the proposed development site,
the locations are shown on Drawing GM13551-008.

7.2.4 A total of 164 observation periods were conducted over the six site visits. No odour
was detected at 112 of these (68.29%). Of the 52 observation periods that experienced
odour, thirty-four of these related to odour from the surrounding agricultural fields.

7.2.5 The remaining 18 locations detected odour from Clitheroe WwTW. They were located
in the south/south eastern area of the eastern development site, closest to Clitheroe
WwTW.

7.2.6 Odour effects at all 164 monitoring locations, including all odour detected from
Clitheroe WwTW, were calculated to be negligible.

7.2.7 In accordance with IAQM guidance, based on the odour observations undertaken
across the six site visits between September 2019 and June 2020, the odour effects of
Clitheroe WwWTW on the proposed development site as a whole, correlate to a ‘not
significant’ overall odour impact.

7.3 Odour Complaint History

7.3.1 It has been confirmed by Ms Nicola Clark and Ms Michaela Gleave, Environmental
Health Officers at RVBC, that historically, no complaints relating to Clitheroe WwTW
have been received by the Council.

7.4 Discussion of Results

7.4.1 1AQM guidance states that considerable weight should be given to those assessment
tools based on real world observations, such as odour observation site visits and odour
complaint histories.

7.4.2 The current modelling assessment has incorporated upgrade works currently taking
place at the Clitheroe WwTW — the replacement of the uncovered sludge tanks with
covered sludge tanks. The new covered sludge tanks are currently under construction
and are to be operational within the next 12 months. The upgrade works are being
funded through the current AMPS8 cycle.

7.4.3 Steps have been taken during the modelling process to improve the perceived
reliability of the model, as outlined in Section 4 of this report. These steps are also
summarised below:
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A further three odour observation site visits were undertaken within the
proposed development site, additional to the minimum of three visits
recommended in the IAQM guidance, in order to build a bigger, more robust

picture of actual odour conditions on site.

Instead of using library value odour emission rates within the assessment,
odour sampling was undertaken at Clitheroe WwTW to obtain representative

odour emission rates of the sources included in the model.

There is no representative meteorological station in close proximity to the
proposed development site. Therefore, to obtain more representative
meteorological data for use within the assessment, Numerical Weather

Prediction models were obtained from the ADM Ltd.

The NWP data used within the assessment has been processed using AERMET
software. The predominant characteristics of land use in an area provide a
measure of the vertical mixing and dilution that is likely to take place in the
atmosphere due to factors such as surface roughness and albedo. Examination
of the local setting shows that site is semi-rural, with semi urban land uses to
the north and north east, with more open, cultivated land to the east, west
and south. There is woodland to the north and west of Clitheroe WwTW,
approximately 85m and 45m deep respectively. The meteorological data has

been processed using AERMET, taking into account these land uses.

The proposed development site lies in a valley and, as such, is surrounded by
complex terrain. In order to improve accuracy, detailed terrain data has been

included in the model.

7.4.4 The above steps led to an increase in the perceived reliability of the model and the

results can be considered to be much more representative than if these steps had not

been taken.

7.4.5 When reaching an overall conclusion on the significance of likely odour effects, the

IAQM guidance states that the findings of the different odour assessment tools should

be drawn together. This includes community-based tools, such as odour complaint

histories, and empirical tools, such as sniff tests. The guidance states that both of

these should normally be given “considerable weight” when drawing conclusions in an

assessment.
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7.4.6 The results of the current assessment show that in two of the years assessed (2021

7.4.7

7.4.8

7.4.9

7.4.10

7.4.11

7.4.12

7.4.13

7.4.14

7.4.15

and 2024), a very small section of the south eastern corner of the eastern
development site are predicted to be affected by the Cog, 1-nour 30ue/m? odour contour.
It is important to note that no residential uses are proposed in this area of the site, as
shown in the Development Framework Plan. The framework plan for the proposed

development site is included in Appendix F.

The Cos, 1-nour 30ug/m3 odour contour does not reach the proposed development site
in any of the other years assessed (2020, 2022 and 2023).

In all years assessed, the assessment shows that some areas in the south and along
the eastern boundary of the development site are predicted to be affected by the Cos,
1-hour 1.50ue/m3 odour contour only. It should be noted that, in accordance with

guidance, residential development is considered suitable within this contour.

The whole of the western development site is not predicted to be affected by any

odour contour in all years considered in the assessment.

The framework plan for the proposed development incorporates a setback distance
from Clitheroe WwTW, with no residential development proposed in the south

eastern-most area of the proposed development site.

Therefore, following the construction of the covered sludge tanks, the modelling
assessment predicts that the proposed residential areas of the development site lie
outside of the Cos, 1-nour 30uUg/m? odour contour and therefore will be suitable for

residential development.

The results of the six odour observation site visits, undertaken across a ten-month
period between September 2019 and June 2020, show very little detectable odour
from the Clitheroe WwTW within the proposed development site, based on current

operations at the WwTW.

Out of a total of 164 odour observations undertaken within the proposed
development during these visits, only 18 of these detected odours from Clitheroe
WwTW (10.98%).

The majority of these observations of odour were located in the south/south eastern

area of the proposed development site, in closest proximity to Clitheroe WwTW.

All predicted odour impacts from Clitheroe WwTW, based on the observations, were
calculated to be negligible. These results are considered likely to improve further

following the implementation of the covered sludge tanks at the WwTW.
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7.4.16 Combining the results of the assessment together, the effect of odour from Clitheroe

GLADMAN DEVELOPMENTS LIMITED d l.l.
LAND OFF HENTHORN ROAD, CLITHEROE }]/FVHQSI;ZF Oeﬂ
ODOUR ASSESSMENT g

WwTW on the proposed development site is, as a result of the implementation of the
proposed mitigation measure, considered to be negligible, which correlates to an
overall ‘not significant’ effect, in accordance with IAQM guidance.
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8.1

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.1.6

8.1.7

8.1.8

8.1.9

CONCLUSIONS
Odour Dispersion Modelling

Odour dispersion modelling has been undertaken using AERMOD to consider the
potential for odour effects from Clitheroe WwTW at the proposed development site,

following the implementation of the covered sludge tanks at the WwTW.

Steps were taken to increase the perceived reliability of the model in an attempt to
ensure the results of the model are as representative of actual conditions as possible,

as discussed in Section 4 and 7.4 of this report.

Odour concentrations have been predicted across a receptor grid, which incorporates
the entire proposed development site and surrounding area. This has allowed odour
contour plots to be created for each of the five years of meteorological data
considered. The predicted odour concentrations have been compared against a

benchmark level of Cog, 1-hour 30Ue/m3.

The results of the current assessment show that in two of the years assessed (2021
and 2024), a very small section of the south eastern corner of the eastern
development site are predicted to be affected by the Cos, 1-nour 30ue/m? odour contour.
It is important to note that no residential uses are proposed in this area of the site, as
shown in the Development Framework Plan. The framework plan for the proposed

development site is included in Appendix F.

The Cos, 1-nour 30ue/m3 odour contour does not reach the proposed development site
in any of the other years assessed (2020, 2022 and 2023).

In all years assessed, the assessment shows that some areas in the south and along
the eastern boundary of the development site are predicted to be affected by the Cos,
1-hour 1.50ug/m3 odour contour only. It should be noted that, in accordance with

guidance, residential development is considered suitable within this contour.

The whole of the western development site is not predicted to be affected by any

odour contour in all years considered in the assessment.

The framework plan for the proposed development incorporates a setback distance
from Clitheroe WwTW, with no residential development proposed in the south

eastern-most area of the proposed development site.

Odour Observations

8.1.10 Odour observations were undertaken on six separate day site visits between
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8.1.11

8.1.12

8.1.13

8.1.14

8.1.15

8.2

8.2.1

8.2.2

8.2.3

September 2019 and June 2020.

The results of the six odour observation site visits, undertaken across a tenth month
period between September 2019 and June 2020, show very little detectable odour

from the Clitheroe WwTW within the proposed development site.

Out of a total of 164 odour observations undertaken within the proposed
development during these visits, only 18 of these detected odours originating from
Clitheroe WwTW (10.98%). The majority of the observations were located in the
south/south eastern area of the proposed development site, closest to Clitheroe
WwTW.

All predicted odour impacts from Clitheroe WwTW, based on the results of the

monitoring, were calculated to be negligible.

In accordance with IAQM guidance, based on the results of the odour observation site
visits, the effects of Clitheroe WwTW on the proposed development site as a whole,

correlate to a ‘not significant’ overall odour impact.
Odour Complaint History

RVBC have confirmed there are no existing or previous odour complaints relating to
Clitheroe WwTW.

Summary

The extensive odour observations within the proposed development site detected
very little odour from the WwTW. There is also a lack of odour complaints relating to

the WwTW. Odour dispersion modelling was also undertaken for the WwTW.

The results of the current modelling assessment predict that only a very small section
of the south eastern corner of the eastern proposed development site will be
impacted by the Cog, 1-hour 30ug/m3odour benchmark criteria contour in two of the five

years assessed.

The framework plan for the proposed development, included in Appendix F,
incorporates a setback distance from Clitheroe WwTW, with no residential
development proposed in the south eastern-most area of the proposed development
site. This correlates well with the results of the odour observation site visits, where
odour from Clitheroe WwTW was detected sporadically in this area. It should be noted
that all odour effects in this area, and within the development site as a whole, were

calculated to be negligible.
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8.2.4 Taking the results of the modelling assessment, together with the odour observation
results and odour complaint history, it is considered that the effects of odour from

Clitheroe WwTW on the proposed development site, following the implementation of

GLADMAN DEVELOPMENTS LIMITED d l.l.
LAND OFF HENTHORN ROAD, CLITHEROE }]/FVFQSI;ZF Oeﬂ
ODOUR ASSESSMENT g

the covered sludge tanks, is negligible, which correlates to an overall ‘not significant’
effect. Odour is therefore not considered to be a constraining factor is granting
residential planning permission for the site.
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1 Introduction and Scope

Olfasense UK Ltd were commissioned by Wardell Armstrong (WA) to undertake an odour sampling
exercise at Clitheroe Waterwater Treatment Works (WwTW) in Lancashire. This report presents the
results of the odour survey.

1.1 Scope
The scope of the study as defined by the client was as follows:

=  To undertake an odour survey of the WwTW to measure the odour emission rates from 9
No. key elements of the sewage treatment process.

= To define emission estimates for each odorous element of the process under the existing
operational conditions.

1.2 Structure of report
The structure of the report is as follows:
= Section 2 presents the approach adopted.
= Section 3 presents the results of the survey.

Supporting information can be found in the Annexes.

1.3 Quality Control and Assurance

Olfasense’s odour measurement, assessment and consultancy services are conducted to the
highest possible quality criteria by highly trained and experienced specialist staff. All activities are
conducted in accordance with quality management procedures that are certified to ISO 9001
(Certificate No. A13725).

All sensory odour analysis and odour sampling services are undertaken using UKAS accredited
procedures (UKAS Testing Laboratory No. 2430) which comply fully with the requirements of the
international quality standard 1ISO 17025:2017? and the European standard for olfactometry BS EN
13725:20032. Where required, Olfasense are accredited to conduct odour sampling from stacks
and ducts in accordance to ISO 17025:2017 and BS EN 13725:2003 under the MCERTS scheme.
Olfasense is the only company in the UK to have secured UKAS accreditation for all elements of the
odour measurement and analysis procedure. Opinions and interpretations expressed herein are
outside the scope of UKAS accreditation.

The Olfasense laboratory is recognised as one of the foremost laboratories in Europe, consistently
out performing the requirements of the British Standard for Olfactometry in terms of accuracy and
repeatability of analysis results.

11S0O 17025:2017 — General requirements for the competence of testing and calibration laboratories.
2 BS EN 13725:2003 — Air quality. Determination of odour concentration by dynamic olfactometry.
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2 Description of approach

The following approach was adopted for the 2 day sampling exercise at Clitheroe WwTW:

1. The odour sampling was conducted using Olfasense’s UKAS accredited source sampling
procedures (UKAS Laboratory Number 2430). The odour survey involved the collection of
odour samples from the sources outlined in the table below using techniques that comply
with the British Standard for olfactometry BS EN 13725.

Table 1: Scope of measurement survey outlined by WA

Location | Sampling location Sampling No. of odour samples
no. technique Day 1 Day 2
1 Detritor AM Hood 2 2

2 Detritor PM Hood 2 2

3 Primary settlement tanks Hood 3 3

4 ASP — anoxic zone Hood 3 -

5 ASP — First aerated zone Hood 3 -

6 ASP — Final aerated zone Hood 3 -

7 Raw sludge storage / consolidation tank Hood 3 3

8 Storm detention tank (Stormwater) Hood 3 -

9 Tanker loading vent Point / volume 3 3

2. Sampling was conducted across 2 No. separate days. Where possible, samples were
collected at differing times of day.

3. The collected odour samples were transported back to the Olfasense UK Ltd UKAS
accredited testing laboratory (number 2430) in Bristol for the following analysis:

= QOlfactometry analysis to determination the total odour concentration in terms of
European odour units (oug/m?) in accordance with the British Standard BS EN 13725.

4. The analysis results were used to calculate the odour emission rate of each area source
sampled in oug/m?/s. Results for the tanker loading vent were presented in oug/m3
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3 Results

3.1 Odour survey

The geometric mean odour concentration, expressed in European odour units, and odour emission
rates for the locations sampled are presented in Table 2 below. The results are presented in full in

Annex B.

Table 2: Odour concentration and emission rates

Sample | Description Result Odour emission rate (oug/m?/s)
location Day 1 Geomean Day 2 Geomean
1 Detritor AM Emission rate (oug/m?/s) 13 51
Odour concentration (oug/m3) 169 753
2 Detritor PM Emission rate (oug/m?2/s) 2.1 14.3
Odour concentration (oug/m3) 317 2,027
3 Primary settlement Emission rate (oug/m?2/s) 14 8.1
tanks Odour concentration (oug/m?3) 194 1060
4 ASP — anoxic zone Emission rate (oug/m?/s) 41 -
Odour concentration (oug/m3) 511 -
5 ASP - First aerated Emission rate (oug/m?/s) 2.7 -
zone — AM/PM Odour concentration (oug/m3) 405 -
ASP — First aerated Emission rate (oug/m2/s) 2.7 -
zone - PM Odour concentration (oug/m3) 351 .
6 ASP - Final aerated Emission rate (oug/m2/s) 0.8 -
zone — AM Odour concentration (oug/m3) 100 -
ASP - Final aerated Emission rate (oug/m2/s) 0.5 -
zone - PM Odour concentration (oug/m3) 76 -
7 Raw sludge storage / Emission rate (oug/m?/s) 184.7 95.9
consolidation tank Odour concentration (oug/m3) 11,610 6,798
8 Storm detention tank Emission rate (oug/m?2/s) 31 -
(Stormwater)** Odour concentration (oug/m3) 404 -
9 Tanker loading vent Odour concentration (oug/m3) 195,828 1,220,759

(-) Denotes no sample collected

The following points were of note during the odour survey:

®  Due to tanker schedules 4 no. samples were collected on day two and 2 no. samples were
collected on day one.

®= 4 No. of the 5 No. storm tanks were empty and so samples were taken from the one tank
which contained material.

®=  The inlet channels pre-screens were too narrow to sample, even with a half-sized Lindvall
hood. The same was the case for the channels downstream of the screens. On agreement

Page 60of 9



olfasense i::

with Paul Kynaston of United Utilities the detritor was sampled AM and PM in place of
these.
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Annex A —Sampling & Analysis Techniques

A.1 Collection of odour samples from sources with no measurable flow

Collection of samples from area sources where there is no measurable flow such as open liquid
tanks or channels and piles of sludge cake was conducted using a ventilated canopy known as a
‘Lindvall hood’. The canopy was placed on the odorous material and ventilated at a known rate
with clean odourless air. A sample of odour was collected from the outlet port of the hood using
the ‘Lung’ principle.

The rate of air blown into the hood was monitored for each sample and used to calculate a specific
odour emission rate per unit area per second (Esp) as follows:

=  QOdour emission rates for sources where a Lindvall sampling hood was used were calculated
in odour units per square metre per second (oug/m?/s) using the following equation:

Esp (0Ue/M?/s) = Chooa X L X V
Where:
Chood is the concentration result from the laboratory analysis.
V is the flow presented to the hood.

L is the flow path cross section of the hood (m?)

Covered area (m?)

= QOdour emission rates for sources where a sampling sheet was used were calculated in
odour units per square metre per second (oug/m?/s) by multiplying the geometric mean
odour concentration of the samples (from the laboratory analysis) by the air volume flow
rate of air from the fan presented under the sheet, and dividing this figure by the area of
the sheeted section of material.

A.2 Measurement of odour concentration using olfactometry

Odour measurement is aimed at characterising environmental odours, relevant to human beings.
As no methods exist at present that simulates and predict the responses of our sense of smell
satisfactorily, the human nose is the most suitable ‘sensor’. Objective methods have been
developed to establish odour concentration, using human assessors. A British standard applies to
odour concentration measurement:

=  BSEN 13725:2003, Air quality - Determination of odour concentration by dynamic
olfactometry.

The odour concentration of a gaseous sample of odorants is determined by presenting a panel of
selected and screened human subjects with that sample, in varying dilutions with neutral gas, in
order to determine the dilution factor at the 50% detection threshold (Dso). The odour
concentration of the examined sample is then expressed as multiples of one European Odour Unit
per cubic meter [oug/m™] at standard conditions.
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Annex B — Full survey results

Table 3: Odour survey results — area sources

Sample | Description Day1 Day 2
location Time Odour emission rate (oug/m?2/s) Time Odour emission rate (oug/m?2/s)
1 2 3 1 2 3
1 Detritor AM 11:15- 1.1 1.6 - 07:50- 8.5 31 -
11:30 08:10
2 Detritor PM 15:25- 1.8 23 - 09:50- 20.8 9.8 -
15:40 10:00
3 Primary 12:55- 12 2.0 1.1 08:25- 8.3 8.4 75
settlement 13:15 08:40
tanks
4 ASP —anoxic | 09:15- 4.7 49 3.0 - - - -
zone 09:40
5 ASP — First 09:50- 23 31 2.7 - - - -
aerated zone | 10:10 &
14:45
6 ASP - Final 10:25- 0.9* 0.7* 0.5* - - - -
aerated zone | 10:45 &
14:55
7 Raw sludge 13:40- 172.0 160.0 229.1 09:00- 86.7 114.7 88.7
storage / 14:05 09:25
consolidation
tank
8 Storm 11:40- 4.0 31 2.3 - - - -
detention 12:00
tank
(Stormwater)

(*) Denotes values that returned an invalid olfactometry result based on correct identification by panellists. Data may
be overestimated due to insufficient number of panellists identifying odour.

Table 4: Odour survey results — Tanker

Sample | Description Day1 Day 2
location Time Odour concentration (oug/m?3) Time Odour concentration (oug/m?3)
1 2 3 1 2 3
9 Tanker 12:17 - 183,566 208,910 - 10:02- 660,498 | 1,447,062 | 1,113,270
loading vent | 12:18 10:05 and
(oug/m?) 2,087,182

Page 9of 9



Appendix B
Odour Sources at Clitheroe WwTW






Appendix C
Site Visit Observations



#'1@ 23S OF ¢ AJISuajul 1 ,2ABM, PUOD3s O 8°3 10§ JINOPO ,Payius, dw|

uoneinq Jnopo

(30unsip st € AJisuajuj 230u) 21N0S 3Y3 JO UILIIAD UIYM PIIe]S 3q O] "SHIOM Juauiieas] agemas ‘||iypue| “8°2 ad1nos Ajayj)| e a3e3s 03 ydnoua 1PunsIp st INOPO

301N0S |eRUA0g

*a1epidoidde 313ym [93yMm INOPO 3s “I)Y!| |[LS 3 SI0P 1eYM

JI2Ws jo aimeN

juesed|d Ajpwanxa = + ‘quesea|d 1o jueseajdun Jayau = ( ‘yueseajdun Apwanxa=- T
131025 3UO | JIUOP3H 3s()

SSAUANISUILO

-ainsodxa sayunj JsuieSe 31eS1iw 0] uoideal aAdulsul pue A)jedo| ul SuiAels Ay nduyig "aAISUBYO SI nopQ — Suons Apwanx3y ‘9

3|qeuIsapun si [9A3] SIY3 03 a1nsodx3 "dAISUAYO St InopQ — Suons Asap -
a|qesiugodas Ajisea ainjeu/sadeieyd anopQ — Suons -

3jqesiu802a1 Aja1eq si 31n1eU/I3198IRYD INOPQ — J2UNSI]

UMOUMUN 3B } 3GLIISIP 0} SPIOM/30IN0S INg Ju3said S| INOPQO — YeIM/YSIS
juasaid S| JINOPO J3YIdYM 03 1qnop aq Aew Inopo Ajjenualod — yeap Alap/aysis
INOPOON

'9 03 0 22uepINY WOV

SwHAMmEW®

Aysuay|

“S3J0U Ul US1lUM 3( 0] pa3u J0uU SI0p OS piepue]s si SiYy) 3JON Su0lled0| usamiaq wc_x_mg pa323lsp 1nopo Aue pi0d3y “wnuwiulw sulw g

153] jo uopeing

212 33N IN ‘N

U0119311Q PUIM

(puim 1suieSe Supjjem uaym 1|2} 3DUSJUSAUOIU] ‘UOIIOW Ul S33J] 3|OYM) 3|eD JeaN  /
(Ayna1yip yum pasn ejjaiquin ‘uoijow ui saydueiq adie|) azaaig Suons ‘9
(anow sayoueuq |jews ‘Aems 01 ui8aq jJea| ul 9311 ||ews) azaaig ysal4 G
(anow sayoueuq jjews ‘1aded asoo| pue 1snp sasiel ‘s/wg "xoidde) azaaig ajesopoN ‘¢
JUSWAAOW JUBISUOD Ul SSIM] ||BLS PUB S3ARD|) 9Zaaig U €
(2)3snu sanea| ‘aoej uo y3) puip) 9zaaug W8 ¢
(yup ajows e Aq umoys puim Jo uondaip) Iy ysn 1
(Ajjeonsan sasu ajows) wied) 0
:3|eas uojneag
:asimuaylo ‘Ajuond se Ja1awowsaue asn)

Y18uans puim

“a8ejua2.ad e 03 JAqUINU SILY] LSAUOD UBD “JAA0D PNo|d 233|dWI0D SI g pue AYs 1e3d SI ) 213YM g JO 3|edS e as()

13A0) pnop)

*s Suipealsiw aAIS ued ‘Seq 10 12 WIeM Ul 343 JI ‘YIIYM J0JUOW 3y} UO imesadway

32eINS 3y} P10231 UAYO A3y] se sSulIpeal 1212WOoWUR JO Alem g "1 pjil ‘Pjod ‘Wiiem ‘Wwiiem AJIA ‘BSIMIBLIO (JBjIWiS J0 1O 19N WOy ajewnsa) ) saaifaq

ainjesadwa )

*212 80} ‘pruiny “19m ‘Aip — uondudsap |esauag

SUONIPUOD J3YIBIM

*u0ed0]| Jo uondLdSaP pue dews Uo HJewW ‘SIaGUWNU UOLRIO0| PI0I3Y "UOIIEIO| PUIMUMOP 3Y) 03Ul PUB 32INOS

3y} 03 Jaso)d Suinow ‘uopiedo| puimdn ue Je suiaq Juawssasse ay| -Juasaid JNopo |erjualod Ayl AUIWIIBP 0} AdULUD d)s/Alepunoq 3)is 1e dols 03 [NJasn st 3 — JSIA ISIL4 §|

uondudsaq
'3 J° 8207

‘Aanuns jo Ajuolew 1oy suonipuod s 1sowle ‘Y81 Ajjeas suoiipuod puipy “Auuns pue wiem AIa (212 ojul [esaual ‘saSueyd Jayieam ‘suonesado ays ‘8-a) syjuawwo)

suonipuod wjed uayo Aiaa ‘qydi| Asap :ya8uang puin 8/1 :43n0) pno|)
:SUoRIpuUO)
353/35/3SS :uonda1g puIm J,£7 :aamesadwa ) Jayieap |esauan
|[Bj]®4Yl1 |ned :10haning a4 :awil] ysiuiy 0Z:CT :awi Jels
80434 D
61/60/0C :azeq ‘peoy uioyjusy 21 GZEOTND :Jaquiny qof




[S3UM 110p0

OB iOs) ) SYE

© woq osmAy1on -7
s wsoon
5
YT
s

o >
e
103 o “ -".5’
Iy, ut’—-&
2 ) ]
My ot 2o
e Pl
oot
\
uozQ
.29900 oy xap weboisy
l.oin..nu -!»8& wapens s
e d
eyt
e apeueN-Y z :’-
{~
:fa
)
f
LY
¢

1+

i+

jueseaqdupn) AJep

jueseajdun

Weseaidun A|R1e59pon

uesedjdun ApiiiN

INOPO ON / INOPO (B3NN

wesedld AN

ueSedd AjRleiapopw

ueseald

1uesedld AJIA




"3y81) AJen puim
‘suonipuod wied Assp

uoIeso|

Siy3 3e pjay ul sjewue
0} anp uoleAIasqo

a)eyapun o3 3|qeun

uoIi3ed0|

SIY3 1€ pjoy ul sjewiue
0} 8Np UOI}BAIBSqO

@)eyapun 03 3|qeun

uoI}ed0|

SIy3 1e p|ay ul sjewiue
0} anp uoI}eAIaSqO

@jepapun 0} a|qeun

uoi3eo|

SIy3 3e p|ay ul sjewiue
0} anp uoI}eAIaSqO

a)eyapun o0} 3|qeun

(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

321n0g |enualod

4NOpPO jo ainmeN

- s = = - (p+ 01 p-) ssauanisuayQ

dnopQ oN - - . - (9 - 0) Ausuaqu)
puimumoq - - - - uoned07] pumumogq/puimdn
388 ‘s/wr> - - - - uonalg/(s/w) paads puim
Aig/waepn /Auung - - - - SUOIIPUOD 13Y1ed )
0cet = = - - As3] Jlus, jo aw)

S v € [4 i uondisag

/42quinp uonesoq




(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

Spuo2as 0G — ¢

Spuo2as 0g — T

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

sp|a1 Suipunouins
ul sjlewiuy

321n0¢ |enuUal0g

ajsem |ewiuy

4NOpo jo ainmeN

- - c- - - (t+ 01 p-) ssauanisuayo

JnopQ oN inopQ oN r JnopQ oN JnopQ oN (9 - 0) Ausuazuy
puimumoq puimumoq puimumoq puimumoq puimumoq uones07 puimumogq/puimdn
IS‘eT 3SS W\EHV 3sS \m\E.ﬂV 3SS -m\EHV 3SSTT :O_uuv.._n_\?\-.:v paads puinm
Aig/waepn /Auung Aig/wiepn /Auung Ag/waepn /Auung Aag/wiepn/Auung Aig/waepn /Auung suonIpuos Jayieam
0sZT 1744 LETT CECT 9ttt AS3] U, jo awi)

o1 6 8 Vi 9 uondudsag

/42quinp uonesoq




's@a4} Aq pasayjays
uoI3BJ07 'SUOI}IPUOD
wyed Asan usyo

(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
s|euoniRY /SIUSWIWOD JBYI0

SpuUo2as 09 — 7

Spuoas 09- 7

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

sp|a1y Suipunouins
ul sjewiuy

sp|a1 Suipunouins
ul sjlewiuy

321n0¢ |enuUal0g

a)seMm |ewiuy

ajsem |ewiuy

4NOpo jo ainmeN

= e c: - - (p+ 01 p-) ssauanisuayo

inopQ oN v Z JnopQ oN JnopQ oN (9 - 0) Ausuaqu)
puimdn puimumogq/puimdn puimumoq purmumoq puimumoq uopned07] pumumoq/puimdn
3S3'e'T wmm\mmm W\EHV 3sS \m\E.ﬂV S TE EN sm\EHV :O_uoﬂu_n_\‘w\sv paads puinm
Aig/waepn /Auung Aig/wiepn /Auung Ag/waepn /Auung Aag/wiepn/Auung Aig/waepn /Auung suonIpuos Jayieam
LTET CIET OTET SOET LSTT AS3] U, jo awi)

ST v1 €1 41 T uonduasag

/42quinp uonesoq




‘suolipuod wjes

uayQ "Inopo MIMM
ue jou Aj@yiuyeq

(221340 u1 dn a31um pie 03 ued
noA se ojul yonw se piosai)
sjeuoney /sjusWWod J3YiQ

SpuUo2as Op — €

Spuo2as QT- 7

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

sp|a1 Suipunouins
ul sjlewiuy

321n0¢ |enuUal0g

ajsem |ewiuy

4NOpo jo ainmeN

= - c- - - (t+ 01 p-) ssauanisuayo

JnopQ oN JnopQ oN €/t JnopQ oN JnopQ oN (9 - 0) Aususau)
puimumoq puimdn puimumoq purmumo(q puimdn uones’o] puimumoq/pumdn
35/3SS ‘T'1 353°s'T 3SS‘S'T ISS €T 353 ‘'s/wr> uondaiiq/(s/w) paads puim
Aig/waepn /Auung Aig/wiepn /Auung Ag/waepn /Auung Aag/wiepn/Auung Aig/waepn /Auung suoRIpuUod JayIea M
0SET EVET LEET O€ET SCET AS3] JjIus, Jo awi)

0¢ 61 8T Ll 91 uondursaqg

/42quinp uonesoq




*SUOI}IPUOD JaW|ed
Sunnp jusjeaaud
aJow inopo
|[ewIiuy "SUOI}PUOD
wied uayo Ausp

(221340 u1 dn a31um pie 03 ued
noA se ojul yonw se piodai)
a|euoney /sjusWwwod 13yiQ

Spuosas 0g — €

lewiuy

Spuosas O — €

Spuo2as og — 7

Spuo2as Oz — €

SpuUo2as O — 7

83pnis
(spuodas gpg = sulw
G) (spuodas) uoneing snopQ

SPiRY

Suipunoung/MIMM - MLMM 2043435 * -

20J43yil|d 924n0g |elualod
a)sem |ewiuy/a3pn|s - (32)u1) @8emas - - inopo jo ainjen
¢- - z- - - (t+ 01 p-) ssauanisuayo
€/T inopQ oN €/t inopQ oN dnopQ oN (9 - 0) Ausuazuy
puimumoq puimumoq puimumoq puimdn puimumoq uones07 puimumogq/puimdn
3ss W\E.HV mm\wmw \m\E.ﬁV 3SsS .M.H 3s3 ~O.H mm\wmm sm\EHV :O_UOO.__Q\?\EV —vﬂam PUIM
Aig/waepn /Auung Aig/wiepn /Auung Ag/waepn /Auung Aag/wiepn/Auung Aig/waepn /Auung suonipuod 13y3ea |
ocrt SIPT LOVT o1 SGET AS3] J1US, 30 awi|
T4 ve €C [44 & 4 uondursaqg

/42quinp uonesoq




‘SUOI}Ipuod
wied %00T AjsesN

Juanbaujul pue juiey
AJaA anopQ ‘suoijipuod
wied %007 AlJesN

(221340 ui1 dn a31um pie 03 ued
noA se ojul yonw se pioaai)
sjeuoney /sjusWWod JaYiQ

spuosas 0T — €

Spuo2as 07 — 2

Spuodas 0T — T

(spuodas Qpg = sulw
G) (spuodsas) uoneinqg snopQ

sp|a1y Suipunouins
ul sjlewiuy

MLMM 201343[D

321n0g [enjualod

ajsem |ewiuy

(e8pn|s) a8emag

4NOpo jo aimepN

5 = €- (p+ 03 p-) ssauanisuayQ

€/T inopQ oN T (9 - 0) Ausuau)
puimumoq puimdn puimumoq uopned07] pumumoq/puimdn
ISSv'T 35S ‘s/wr> 3SS ‘9'T uondanqa/(s/w) paads puim
Ag/waepn /Auung Aag/wiepn/Auung Aig/waepn /Auung suonIpuod Jay1eam
9EPT TEVT STvT AS3] J1US, 30 awi|

8¢ Lz 9z uondusaq

/42quinp uonesoq




#'1@ 23S OF ¢ AJISuajul 1 ,2ABM, PUOD3s O 8°3 10§ JINOPO ,Payius, dw|

uoneinq Jnopo

(30unsip s € Ajisuaju| 230u) 22IN0S 3Y3 JO UILIIAD UIYM PIIL]S 2q O] "SHIOM Juaunieas] ademas ‘||iypue| “8°2 adinos Ajayj)| e a3els 03 ydnoua 1PunsIp st INopO

301N0S |eRUA0g

‘ajelidoidde 319yM [23Yym INOPO 3] “AI| ||WS Il S0P 1BYM

JI2Ws jo aimeN

juesed|d Ajpwailxe = p+ ‘queseald Jo Jueseajdun Jayyau = ( ‘yueseadjdun Apwanxe= - ¢
131025 3UO | JIUOP3H 3s()

SSAUANISUILO

-ainsodxa Jayunj JsuteSe ajeSniw 0} uoijdeas aandunsul pue Ayjedo| ul Sulhels Ay nduyIg “dAISUBYO SI JnopQ — Suoas Alpwanx3 €T
3|qeJisapun si [aA3] SIY1 03 a1nsodx3 "aAISUa}o st unopQ — Suons Alap 7T
a|qesiu8odal Ajisea ainjeu/iajoeieyd unopQ — Suons “IT
a|qesiu8o2ai Ajaseq s ainjeu/ialoeieyd JnopQ —2unsiq "0t
uMOUNUN 3JB )l 3GLIISIP 0] SPIOM/321N0s INg Juasaid st InopO —yeaM/YsS 6
juasaud s| Jnopo Jaylaym o} 1qnop aq Aew ‘Inopo Ajjenualod — yeap Alap/aysys g
nopooN  °/
'9 01 0 2ueping NDVI

Aysuay|

“S3J0U Ul US1lUM 3( 0] pa3u J0uU SI0p OS piepue]s si SiYy) 3JON Su0lled0| usamiaq wc_x_mg pa323lsp 1nopo Aue pi0d3y “wnuwiulw sulw g

153] jo uopeing

212 33N IN ‘N

U0119311Q PUIM

(puim 1suieSe Supjjlem uaym 1|2 3DUSJUIAUOIUI ‘UOIIOW Ul S33J] 3|OYM) 3|9 JeaN ‘ST
(Ayyn21yip yum pasn ejjaiquin ‘uoijow ui saydueiq adie|) azaaig Suons ‘I
(anow sayoueuq |jews ‘Aems 0} ui8aq jea| ul 93] ||ews) azaaug ysal4 ‘€]
(enow sayoueuq jjews “1aded asoo| pue 1snp sasiel ‘s/wg "xoidde) azaaig ajesepoN 7T
JUSWAAOLW JUBISUOD Ul SSIM] ||RLS pUB S3AB3|) 9zaaig apua “TT
(2)3snu sanea| ‘aoeyj uo 13 puipy) 9zaaig WS 0T
(yup aows e A umoys puim Jo uondalIp) Y W8N ‘6
(Ajjeonsan sasu ajows) wie) g
:3|eas uojneag
:asimuay1o ‘Ajuond se Ja1awowsaue asn)

Y18uans puim

“a8ejua2.ad e 0] JoqUINU SIY] LSAUOD UBD “JAA0D Pnoj 233|dwW0d S g pue Ajs 1e3d Si ) 313YM g JO 3|edS e as()

13A0) pnop)

*s Suipealsiw aAIS ued ‘Seq 10 12 WIeM Ul 343 JI ‘YIIYM J0JUOW 3y} UO imesadway
32eINS 3y} P10231 UAYO A3y] se sSulIpeal 121WOoWUR JO AJem g "33 pjil ‘Pjod ‘Wiiem ‘Wiiem AJIA ‘BSIMIALIO (JBjiuiS J0 1O 19N WOy jewnsa) ) saaifag

ainjesadwa )

*212 80} ‘pruiny “19m ‘Aip — uondudsap |esauan

SUONIPUOD J3YIBIM

*uo1ed0| Jo uoidudsap pue dew o }Jew ‘S1IaUINU UOIIRIO| PI0J3Y °UOIIRIO| PUIMUMOP 3y} OJUl PUB 32INOS
3y} 03 Jaso)d Suinow ‘uopiedo| puimdn ue Je suifaq Juawssasse ay| -Juasaid JNopo |erjualod Ayl AUIWIIBP 0} AdULUD d)s/Alepunoq 3)is 1e dols 03 [NJasn st 3 — JSIA ISl §|

uondudsaq
'3 J° 8207

*JAULIEM PUE J3JUUNS 3WO023q 0} SUOIBAISSO SuLnp 3X0.q Spnoj) (232 ojul |e1auad ‘saueyd Jayieam ‘suonesado ays "8'3) syuawWo)

suonipuod wjes uayo 1y :y1duang puip 8/S — 8/L :43n0) pno|)
isuonipuo)
35/3SS :uondalIg puIm J,6T-8T :24nesadwa | 13yieap\ |esauan
lIej]24yL |ned :10Aaning GSIST 12wl ysjuly SO:€ET Wi ueg
@013yy|D
61/60/€C :azeq ‘peoy uioyjusy 21 GZEOTND :Jaquiny qof




[S3UM 110p0

OB iOs) ) SYE

© woq osmAy1on -7
s wsoon
5
YT
s

o >
e
103 o “ -".5’
Iy, ut’—-&
2 ) ]
My ot 2o
e Pl
oot
\
uozQ
.29900 oy xap weboisy
l.oin..nu -!»8& wapens s
e d
eyt
e apeueN-Y z :’-
{~
:fa
)
f
LY
¢

1+

i+

jueseaqdupn) AJep

jueseajdun

Weseaidun A|R1e59pon

uesedjdun ApiiiN

INOPO ON / INOPO (B3NN

wesedld AN

ueSedd AjRleiapopw

ueseald

1uesedld AJIA




SUOI}IPUOd W(ed Uy

SUOI}IPUOD W|ed 3WOoS

SUOI}IPUOD W(ed UsYQ

(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

321n0g |enualod

4NOpPO jo ainjeN

(p+ 01 p-) ssauanisuayo

anopQ oN JnopQ oN anopQ oN anopQ oN anopQ oN (9 — 0) Auisuazuy
puimumoq puimumoq puimumoq puimumoq puimumoq uoned07] pumumogq/puimdn
35S ‘s/wr> 35S ‘s/wr> Iss/s L't 3SS‘S'T 35S ‘s/wt> uondanqg/(s/w) paads puim
Aag/Apno|d Aig/Apno|D Aig/ApnoD Aig/Apno|) Aig/Apno|d SUOIIPUOD 13Y1ed )
LTET TCET 9TET OTET SOET AS3] J1US, 30 awi|

S 14 € [4 j § uondursaqg

/42quinp uonesoq




(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

SpU023s Op — 7

Spuo2as 0z - T

Spuo2as Og — T

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

sp|ely Suipunouins
ul sjewiuy

sp|ay Suipunouins
ul sjewiuy

321n0¢ |enuUal0g

9)SEM |BWIUY/[BWIUY

9)SEM [BWIUY/[BWIUY

4NOpo jo ainmeN

= - T- T- - (p+ 01 p-) ssauanisuayo
inopQ oN inopQ oN Z T MEpEron (9 - 0) Ausuau
puimmumoq puimumoq puimumoq puimumoq puimumoq uones’o] puimumoq/pumdn
35S ‘€'C 3SS/S ‘€T sSTT E A 3SS ‘e'1 uondanq/(s/w) paads puim
Aaa/Apnopd Aig/Apnopd Aig/Apnopd Aia/Apno|d Aaa/Apno|d SUOIIPUOD J3Y31ea /||
SovT 00T 0GET SPET OoveT AS3] J1US, 30 awi|

ot 6 8 L 9 uondursaqg

/42quinp uonesoq




'seal)
Aq paiayjays uoieson

(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
s|euoiRY /SIUSWIWOD JBYI0

Spuo2as Og- 7

Spuo2as o7 — T

Spuo2as oG — ¢

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

sp|ely Suipunouins
ul sjewiuy

sp|ay Suipunouins
ul sjewiuy

321n0¢ |enuUal0g

9)SEM |BWIUY/[BWIUY

9)SEM [BWIUY/[BWIUY

4NOpo jo ainmeN

= - C- €- - (p+ 01 p-) ssauanisuayo
inopQ oN inopQ oN Z 4 MEpEron (9 - 0) Ausuau
puimmumoq puimumoq puimumoq puimumoq puimumoq uones’o] puimumoq/pumdn
3SS ‘T1'C 35S ‘€°C 3SS/S ‘T'€E 3SS LT 35S ‘€°C uondanq/(s/w) paads puim
Aaa/Apnopd Aig/Apnopd Aig/Apnopd Aia/Apno|d Aaa/Apno|d suoRIpuod 13y3ea
9EvT 0EPT STvt LTIVT TIvT AS3] J1US, 30 awi|

ST i €T r 4 & TT uondursaqg

/42quinp uonesoq




spuo2as 09 — T
[ewiuy
Spuo2as oz - ¢
Spuodas Gy - T

a8emas

(spuodas Qg = sulw
G) (spuodsas) uoneing snopQ

Spjel} suipunouins
ut sfewiuy/MIMM

EIETNT 224n0g |eljualod
|ewiuy/(a3pnis/|edaey)

a8emas i i i i inopo jo ainen

2= . - - - (t+ 01 p-) ssauanisuayo

44" inopQ oN inopQ oN inopQ oN inopQ oN (9 - 0) Aususau)

puimumoq puimumoq puimumoq puimumoq puimumoq uones07 puimumogq/puimdn

wwm\m N.N m\wmm -NN 3ssS ~O.m wmm\m :H.N 3ssS \m:ﬂ :O_uOO.__Q\Aw\EV _uooam PUIM

Aig/Auuns Ajpieq Aig/Auuns Ajpieq Aig/Auuns Ajpieq Aig/Auuns Ajpied Aig/Auuns Ajjied suonIpuo JayIeaM

SOST 8sP1 [42 LyvPT [47472" AS3] J1US, 30 awi|

0t 61 8T LT 91 uondursaqg

/42quinp uonesoq




sp|ay Suipunouins
ul sjewiuy

spiay

Suipunouing/MIMM

2019y

321n0g |enual0d

ajsem |ewiuy

a)sem |ewiuy/(|edsey)

a8emas inopo jo ainjen

T- = - - - (t+ 01 ¢-) ssauanisuayo

T inopQ oN inopQ oN inopQ oN /T (9 - 0) Ausuaau
puimumoq puimumoq puimumoq puimumoq puimumoq uoneso] puimumoq/puimdn
35S ‘s/w> 3SS/S ‘0°€ S/3SS ‘LT 3SS‘T'C S8t uonoallq/(s/w) paads puim
Aig/Auuns Ajped Aig/Auuns Ajpeq Aig/Auuns Ajpeq Aig/Auuns Ajppied Aig/Auuns Ajjieq suonipuod Jayieap\
€EST LTST (074°) 2 STST 0TSt AS3] Jjius, jo awi]

T4 vt €C [44 I 4 uondursaq
/4dquinp uoneloq

juanbaujul pue juiey
A4an unopo ademas

(221340 u1 dn a31um pie o3 ued
noA se ojul yonw se piosai)
sjeuOniEY /SIUSWIWOI JBYI0




MLMM 2013431D

321n0g |enualod

(jeosey/e8pnis)

a8emas inopo jo ainjep

- - €- (t+ 01 p-) ssauanisuayo

inopQ oN 4nopQ °oN €/t (9 - 0) Auisuayuj
puimumoq puimdn puimumoq uoneso] puimumoq/puimdn
m\wmm i 3ss ‘o€ ISS €T :O_«oo.__n_\?\-:v paads puinm
Aig/Auuns Ajped Aig/Auuns Ajpeq Aig/Auuns Ajjaeq SUOIIPUOd J13Y3e3 |
0SST SYST (0)74) # AS3] Jjius, jo awi)

8¢ LT 97 uondusaq

/iequinp uopned0]

*SUOI}Ipuod
w|ed uayo Asap

SUOI}PUOD W|Eed 3WOoS

(221340 u1 dn a31um pie 03 ued
noA se ojul yonw se piodai)
a|euoney /sjusWwwod 13yiQ

Spuo2as O — T

Spuo2as 09 — ¢
|ewiuy
spuo2as 0T — T

a8emas

(spuo2ss gpg = sulw
G) (spuodas) uoneing snopQ




:(212 ojui |esaua8 ‘saBueyd sayieam ‘suonesado ays *8-3) suawIWO)

suonipuod wjed uayo ‘ysi Asap :yiduang puipy 8/0 :43A0) pno|)
:suonipuo)
35/3SS :uondauqg puim J,01-6 :9amesadwa] SEINCEY NN EIETIETD)
184121y [ned :10Aaning 0£:9T :awi] ysiuiy SEET awn Jeig
VRIS
6T/1T/8T :a3eq ‘peoy uioyjusy HETS GZEOTIND :1aquinp qor

"SUOI}IPUOD JBW|ed
Sunnp ajqeadijou
aiow unopQ
"SUOI}IPUOD W[ED BWOS

(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
a|euoney /sjusWwwod 13YyiQ

Spuo2as 09 — €

Spuo2as 0§ — ¢

(spuo2ss gpg = sulw
G) (spuodas) uoneing snopQ




#'1@ 23S OF ¢ AJISuajul 1 ,2ABM, PUOD3s O 8°3 10§ JINOPO ,Payius, dw|

uoneinq Jnopo

(30unsip st € AJisuajuj 230u) 21N0S 3Y3 JO UILIIAD UIYM PIIe]S 3q O] "SHIOM Juauiieas] agemas ‘||iypue| “8°2 ad1nos Ajayj)| e a3e3s 03 ydnoua 1PunsIp st INOPO

301N0S |eRUA0g

*a1epidoidde 313ym [93yMm INOPO 3s “I)Y!| |[LS 3 SI0P 1eYM

JI2Ws jo aimeN

juesed|d Ajpwaixa = ¢+ ‘quesea|d 1o jueseajdun Jaylau = ( ‘yuesedjdun Apwanxa=- g
131025 3UO | JIUOP3H 3s()

SSAUANISUILO

-ainsodxa sayuny JsuieSe a1eSiiw 0] uoildeal aAndusul pue A)jedo| ul SuiAels A nduyIQ "aAISUBYO SI JnopQ — Suoals Apwanx3  "0F
3|qeJisapun si [aA3] SIY1 03 ainsodx3 "aAISUa}o st unopQ — Suons Alap 6T
a|qesiuBodal Ajisea ainjeu/iajoeieyd unopQ — Suons 8T
a|qesiu8o2ai Ajaseq s ainjeu/ialoeieyd JnopQ —Punsiq LT
uMOUNUN 3JB }I 3GLIISIP 0] SPIOM/321N0s Ing Juasaid st InopQ — yeam/ysis 91
Juasaud si Jnopo Jaylaym o) 1gnop aq Aew ‘anopo Ajjenualod — yeap Alap/ysys st
INOPOON  “¢T
'9 03 0 3dueping WODVI

Aysuay|

"$3]0U Ul US1ILIM 3 0} PIauU J0U SIOP OS PIEPUE)S SI SIYY J0N "SUONEIO0| U3aMIaq Supj|em Paldalap JNOPO Aue p10d3y “WNWIUIW SUIW G

153] jo uopeing

212 33N IN ‘N

U0119311Q PUIM

(puim 1suieSe Supjjlem uaym 1|2 3DUSJUSAUOIU] ‘UOIIOW Ul S33J] A|OYM) 3D J1BaN €7
(Ayna1yip yum pasn ejj@iquin ‘uoljow ui saydueiq adie|) azaaig Suons 7z
(anow sayouelq jjews ‘Aems 01 ui8aq jea| ul 9311 ||ews) azaaig ysal4 “IT
(enow sayoueuq jjews ‘1aded asoo| pue 1snp sasiel ‘s/wg “xoidde) azaaig aje1dpoN 0T
JUSWAAOLW JUBISUOD Ul SSIM] ||BLUS pUB S3AR3|) 9Zaaig 3IU3 6T
(2)3snu sanea| ‘aoej uo 1y3) puipy) 9zaaig WS 8T
(yup axows e Aq umoys puim jo uondaip) 1y YN LT
(Ajjeonuan sasu axjows) wie) ‘9T
:3|eas uojneag
:asimuaylo ‘Ajuond se Ja1awowsaue asn)

Y18uans puim

“a8ejua2.ad e 03 JAqUINU SILY] LSAUOD UBD “JAA0D PNo|d 233|dWI0D SI g pue AYs 1e3d SI ) 213YM g JO 3|edS e as()

13A0) pNnoj)

*s Suipealsiw aAIS ued ‘Seq 10 12 WIeM Ul 343 JI ‘YIIYM J0JUOW 3y} UO imesadway
32eINS 3y} P10231 UAYO A3y] se sSulIpeal 1212WOoWUR JO Alem g "1 pjil ‘Pjod ‘Wiiem ‘Wwiiem AJIA ‘BSIMIBLIO (JBjIWiS J0 1O 19N WOy ajewnsa) ) saaifaq

ainjesadwa )

*212 80} ‘pruiny “19m ‘Aip — uondudsap |esauag

SUONIPUOD J3YIBIM

*uo1}ed0| Jo uoidudsap pue dew Uo }Jew ‘SIaUINU UOIIRIO| PI0J3Y °UOIIBIO| PUIMUMOP 3Y} OJUl PUB 32INOS
3y} 03 Jaso)d Suinow ‘uopiedo| puimdn ue Je suifaq Juawssasse ay| -Juasaid JNopo |erjualod Ayl AUIWIIBP 0} AdULUD d)s/Alepunoq 3)is 1e dols 03 [NJasn st 3 — JSIA ISl §|

uondudsaq
'3 J° 8207




[S3UM 110p0

OB iOs) ) SYE

© woq osmAy1on -7
s wsoon
5
YT
s

o >
e
103 o “ -".5’
Iy, ut’—-&
2 ) ]
My ot 2o
e Pl
oot
\
uozQ
.29900 oy xap weboisy
l.oin..nu -!»8& wapens s
e d
eyt
e apeueN-Y z :’-
{~
:fa
)
f
LY
¢

1+

i+

jueseaqdupn) AJep

jueseajdun

Weseaidun A|R1e59pon

uesedjdun ApiiiN

INOPO ON / INOPO (B3NN

wesedld AN

ueSedd AjRleiapopw

ueseald

1uesedld AJIA




SUOI}IPUOD Wed UslO

SUOI}IPUOd W(ed Uy

SUOI}IPUOD W(ed Uy

(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S|euonIERY /SIUBWILIOD 13410

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

321n0g |enualod

4NOpPO jo ainjeN

(p+ 01 p-) ssauanisuayo

anopQ oN JnopQ oN anopQ oN anopQ oN anopQ oN (9 — 0) Auisuazuy
puimumoq puimumoq puimumoq puimumoq puimumoq uone’o] puimumoq/puimdn
35S ‘s/wr> 35S ‘s/wr> SST'T 3SS ‘€T 35S ‘s/wt> uondanqg/(s/w) paads puim
Aig/Auung Aig/Auung Aig/Auung Aig/Auung Aig/Auung SUOIIPUOD 13Y1ed )
SSET 8VET (423" OveET SEET AS3] JjIus, Jo awi)

S v € [4 T uondisag
/42quinp uonesoq




(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

321n0¢ |enuUal0g

4NOpo jo ainmeN

- - - - - (t+ 01 p-) ssauanisuayo
JnopQ oN inopQ oN inopQ oN JnopQ oN JnopQ oN (9 - 0) Aususau)
puimumoq puimumo(q puimumoq puimumoq puimumoq uopned07] pumumoq/puimdn

3SS ‘€'T 3SST'T ISST'T ISSTT 3SS ‘s/wt> uondaiiq/(s/w) paads puim
Aig/Auung Aig/Auung Aig/Auung Aig/Auung Aig/Auung suoRIpuUod JayIea M
CEVT STPT SIPT 80VT [4 4" AS3] JjIus, Jo awi)
ot 6 8 L 9 uondursaqg

/42quinp uonesoq




inopo juiej Aiap saaiy
Aq paiayjays uoieson

juiej Aan sem unopQ

(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
s|euoniRY /SIUSWIWOD JBYI0

Spuo2as 09 — T

Spuodas Gy — T

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

sp|ely Suipunouins
ul sjewiuy

sp|aly Suipunouins
ul sjewiuy

321n0¢ |enuUal0g

9)SEM |BWIUY/[BWIUY

2)seM [ewiuy/|ewiuy

4NOpo jo ainmeN

s = €- = €- (p+ 03 p-) ssauanisuayo
JnopQ oN inopQ oN y i JnopQ oN T (9 - 0) Ausuazuy
puimumoq puimumo(q puimumoq puimumoq puimumoq uopned07] pumumoq/puimdn

3SS LT 3SS v'1 3SS ‘€'T 3SS ‘s/wt> 3SS ‘s/wt> uondaig/(s/w) paads puim
Aig/Auung Aig/Auung Aig/Auung Aig/Auung Aig/Auung suopipuod Jayjes
SOST 8SP1 ESPT ot ovvT AS3] JjIus, Jo awi)
ST i €T r 4 & TT uondursaqg

/42quinp uonesoq




juanbauyyul
pue juiej AJaA unopQ

(221340 ui dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
sjeuonEY /SIUSWIWIOD JBYI0

Spuo2as 0z - T

(spuo2ss gpg = sulw
) (spuoosas) uoneing snopQ

sp|ay Suipunouins
ul sjewiuy

321n0g |ellua304

3)SEM [BWIUY/[BWIUY

4NOpo jo aineN

n €- - - - (t+ 01 p-) ssauanisuayo
inopQ oN T JnopQ oN inopQ oN JnopQ oN (9 - 0) Ausuazuy
puimmumoq puimumoq puimumoq puimumoq purmumoq uones’o] puimumoq/pumdn
35S ‘s/wr> 35S ‘s/wT> 3sS‘s'T 3sS‘9'T EN uondaq/(s/w) paads puim
Aig/Auung Aig/Auung Aig/Auung Aig/Auung Aig/Auung suonipuod i1ayiea |
SPST LEST TEST 91sT 01sT AS3] JjIus, Jo awi)
0t 61 8T LT 91 uondursaqg

/42quinp uonesoq




*SUOI}Ipuod
w|ed uayo Asap

SUOI}PUOD W|Eed 3WOoS

(221340 u1 dn a31um pie 03 ued
noA se ojul yonw se piodai)
a|euoney /sjusWwwod 13yiQ

Spuo2as 9/ -7

(spuodas Qg = sulw
G) (spuodsas) uoneing snopQ

MLMM 801343|D

321n0§ |enual0g

(e8pn|s) aSemag

4NOpo jo saimeN

Z- - - - - (t+ 01 p-) ssauanisuayo

z inopQ oN JnopQ oN JnopQ oN JnopQ oN (9 - 0) Aususau)
puimumoq puimumo(q puimumoq puimumoq puimumoq uopned07] pumumoq/puimdn
E N A4 3SS LT EN A 3SS‘E'T 3SS ‘s/wt> uondaiiq/(s/w) paads puim
Aig/Auung Aig/Auung Aig/Auung Aig/Auung Aig/Auung suopipuod Jayjes
1191 9091 0091 SSST 0SST AS3] JjIus, Jo awi)

T4 vt €C [44 j 4 uondursaqg

/42quinp uonesoq




‘SUOI}Ipuod wied awosg

(221340 ui1 dn a31um pie 03 ued
noA se ojul yonw se pioaai)
sjeuoney /sjusWWod JaYiQ

Spuo2as Og — €

Spuo2as 0z -2

Spuo2as Og — T

(spuodas Qpg = sulw
G) (spuodsas) uoneinqg snopQ

MLMM 201343]D

321n0g [enjualod

(e8pn|s) e8emas

4NOpo jo saimeN

- - €- (t+ 01 p-) ssauanisuayo
nopQ oN nopQ oN e/z/t (9 - 0) Ausuaqu)
puimumoq puimdn puimumoq uones07 puimumogq/puimdn
ISS‘e'T A IsS LT uonaig/(s/w) paads puim
Aig/Auung Aig/Auung Aig/Auung SUOIIPUOD 13Y3ea W
0€91 S?9T L19T AS3] iU, jo awi]
87 12 97 uondudsag

/42quinp uonesoq




1@ 23S OF ‘¥ AIsuajul je ,2AeM, pu0das (f “8°3 10§ JINOPO ,PaJIus, |

uoneinq Jnopo

(30unsip s € Ajisuajuj 230u) 22IN0S 3Y3 JO UILIIAD UIYM PaIe]S 2q 0] "SHIOM Juauiieas] ademas ‘||iypue| “8°2 ad1nos Ajayj)| e a3els 03 ydnoua 1PunsIp st INopO

301N0S |eRUA0g

*a1epidoidde 319YM [93Yym INOPO 3s “3)Y!| |[LS 3 S0P 1eYM

JI2Ws jo aimeN

juesed|d Ajpwailxe = p+ ‘Jueseald Jo Jueseajdun Jayyau = ( ‘yueseadjdun Apwanxe=¢- ‘y

131025 U0 JIUOP3H as() SS3UANISURYO
‘ainsodxa sayuny JsuieSe ajeSniw 0] uoideal aadunsul pue Ayjedo| ul Sulhels Ay nduyIQ “BAISUBYO SI JnopQ — Suos ApwaNnx3 /7
a|qesisapun si [9A3] siy) 03 ainsodx3 “aAIsuao st anopQ — Suons Alap 9z
a|qesiu8odal Ajisea ainjeu/iajoeleyd unopQ — Suons ‘Gz
a|qesiudodal Ajaaeq si ainjeu/1aldoeieyd Jnopo —PuUNsIQ T
umouUN 3Je }1 2qLISIP 0] SPIOM/221n0s Inq Juasaid st INnopO — XeaMm/ysis “€¢
juasaud s| Jnopo Jaylaym o) 1qnop aq Aew ‘Inopo Ajjennualod — yeap Asap/ysis “zz
INOPOON °TT
'9 03 0 3dueping WDVI Ayisuaqu|
"$3]0U Ul U1ILIM 3¢ 0] PaaU 10U SA0P 0S PIRPUR]S S SIY1 AJON "SUOIIEI0| U3aMIaq Suljjem paldalap JNopo Aue pioday “WnwWiuiW Sulw G 159] Jo uoneinqg
32 33N IN ‘N uoidallg puIM
(puim 1suieSe Supjjlem uaym 1|2 3dUSJUIAUOIUI ‘UOIIOW Ul S33J] B|OYM) 3D JeaN ‘T€
(Ayna1ip yum pasn ejjaiqun ‘uoijow ui saydueiq agie|) azaaig Suons of
(anow saydueuq |jews ‘Aems 0] ujSaq Jeaj ul aa.) ||ews) azaaig Ysal4 ‘67
(anow sayoueuq jjews ‘1aded asoo| pue 1snp sasiel ‘s/wg "xoidde) azaaig a1e1opo 8T
JUSWAAOW JURISUOD Ul SSIM] ||BLUS PUB SAARD|) 9Zaaig UL /T
(2)3snu sanea| ‘aoeyj uo 13 puipy) 9zaaig WS "9z
(14up 2>jows e Aq umoys puim Jo uondaIp) 1Y W8N ST
(Ajjeonuan sasu ajows) wie) ‘pz
:3|eas uojneag
:asimuaylo ‘Ajuond se Ja1awowsaue asn) y18uans puim
“a8ejuadiad e 0} JaqUINU SI} 1JSAUOD UB) J9A0D PNojd 239|dWOD S g PUB Ays 183)D SI () 2JaUM g JO 3|eds e as() 13A0) pnop)
*s, Buipeaisiw 18 ued ‘8eq 1O 1ed WUeM Ul 43| JI “YDIYM JojuowW ay) uo ainjesadwal
20BJINS 3Y) pJ10231 uaYyo Asy) se s3ulpeal Ja)awowaue Jo Alem ag "219 pjiw ‘pjod ‘Wem ‘Wiiem AJIA ‘BSIMIIYIO (Jejiwis 10 3010 19N W0y 31ewlsa) ) seaidaqg aimesadwa)
*213 80} ‘pruny ‘19m ‘Aip — uondudsap |esauag SUOIIPUOD JaYIea\
‘uonedo| Jo uondudsap pue dew UO }JewW ‘SIaGUINU UOIIEIO| PI0I3Y “UOIIRIO| PUIMUMOP 3Y) 01Ul PUB 32INOS uondudsaqg
ay1 01 J3s0)2 Suinow ‘uonyedo| puimdn ue Je suifaq Juawssasse ay| “Juasaid JNopo [enualod ay) SulwIRIBP 0] AduLLUD lis/Aiepunoq ays 18 dols 01 |NJasn Si 31— JUSIA ISl J| 3 "Jjoy |e207]
Asnuns

ay1 Suninp ease ay) ui unopo |esnynouSe punoidyoeq |esauad y 1ey) puoAaq sp|alj ul pue pjaly usalsea Jo wolloq ul daays Jo 5107 :(212 ojul [e1aual ‘saSueyd sayieam ‘suonjesado ays ‘8-a) syjuawwo)

suonipuod wjed uayo ‘s Aisp :yi8uang puip 8/0 :43n0) pno|)
isuonipuo)
MSS/S :uonaauqg puip 2,9T-ZT :e4mesadwa | 13yieap\ |esauan
lIej]24yL |ned :10Aaning 10:2T 2wl ysiuy ST:60 Wi ueg
@013yy|D
0z0Z/€0/S¢ :azeq ‘peoy uioyjusy 21 GZEOTND :Jaquiny qof




[S3UM 110p0

OB iOs) ) SYE

© woq osmAy1on -7
s wsoon
5
YT
s

o >
e
103 o “ -".5’
Iy, ut’—-&
2 ) ]
My ot 2o
e Pl
oot
\
uozQ
.29900 oy xap weboisy
l.oin..nu -!»8& wapens s
e d
eyt
e apeueN-Y z :’-
{~
:fa
)
f
LY
¢

1+

i+

jueseaqdupn) AJep

jueseajdun

Weseaidun A|R1e59pon

uesedjdun ApiiiN

INOPO ON / INOPO (B3NN

wesedld AN

ueSedd AjRleiapopw

ueseald

1uesedld AJIA




SUOI}IPUOD W(ed Uy

(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

321n0g |enualod

4NOpPO jo ainjeN

= - - - - (t+ 03 ¢-) ssauanisuayo
anopQ oN JnopQ oN anopQ oN anopQ oN anopQ oN (9 — 0) Auisuazuy
puimdn puimdn puimdn puimdn puimdn uone’o] puimumoq/puimdn
STI S ‘s/wt> STZ S6'T §ER uonaaaiqg/(s/w) paads puim
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SuUonIpUOd J3Yyiea |\
LE60 €60 9260 1260 ST60 AS3] JjIus, Jo awi)

S v € [4 T uondisag

/42quinp uonesoq




(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

Spu02as Gy — 7

Spuodas og — T

SpU02as Op — 7

SpuU023s 09 — 7

Spuo2as O — 7

spuodas o — T

Spu028s 07— 2

spuodas 0§ — T

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

SpIey
juadelpe ul sjewiuy

spIeYy
juadelpe ui sjewiuy

spIey
juadelpe ul sjewiuy

spIely
juadefpe ul sjewiuy

spIel
juadelpe ul sjewiuy

321n0¢ |enuUal0g

[ewiuy/|eanyndL8y

[ewiuy/[eany|ndLi8y

[ewiuy/[eany|noLi8y

[ewiuy/|ein3noL8y

|ewiuy/|ean3na18y

4NOpo jo ainmeN

c- C- C- 4 - (p+ 01 p-) ssauanisuayo

N\ T 4 ' N\ T N\ T Aw — 3 Aysuaju)
puimumoq puimumoq puimdn puimdn puimdn uoneso] puimumoq/puimdn
m\\smm \Q.H M\\Smm \M.H S -m\E.HV MSS sﬁ..ﬁ >>Wm\m :v..n :O_uoﬂu_n_\‘w\sv —vvam PUIM
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SuoRIPUOd Jayiea
T10T S00T 9560 T1S60 Sv60 Asa] Jjius, jo awi]

o1 6 8 Vi 9 uondudsag

/42quinp uonesoq




(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
s|euoiRY /SIUSWIWOD JBYI0

Spu02as Oz — ¢

Spuo2as G — T

SpuU02as O — 7

Spuo2as 09 — T

SpuU02as 0G — 7

Spuo2as O — T

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

SpIey
juadelpe ul sjewiuy

spIeYy
juadelpe ui sjewiuy

spIey
juadelpe ul sjewiuy

321n0¢ |enuUal0g

[ewiuy/|eanyndL8y

[ewiuy/[eany|ndLi8y

[ewiuy/[eany|noLi8y

4NOpo jo ainmeN

i C- ¢ - - (p+ 01 p-) ssauanisuayo

N\ﬁ N\H N\H 4nopQ ON 4NopQO ON aw - Ov Ew:ﬂu:_
puimumoq puimumoq puimumoq puimumoq puimumoq uones07 puimumogq/puimdn
g ST S‘ee (S S6'T :O_uuv.._n_\?\-.:v paads puinm
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SUOIPUOD Jayiea M
0€0T ¢e0T 9¢20T 1201 9T0T AS3] U, jo awi)

ST 1 €1 4 T uonduasag

/42quinp uonesoq




(221340 ui dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
sjeuonBY /SIUSWIWIOD JBYIQ

Spuodas 0g — ¢

SpuU02as Op — 7

Spuo2as GZ — T

(spuo2ss gpg = sulw
) (spuoosas) uoneing snopQ

SpIey
juadelpe ul sjewiuy

spIel}
juadefpe ul sjewiuy

spIely
juadelpe ul sjewiuy

spIey
juadelpe ul sjewiuy

321n0g |ellua304

[ewiuy/|eanynoL8y

[ewiuy/|eany|ndL8y

|[ewiuy/|ean3naLsy

|ewiuy/|ean3jnal8y

4NOpo jo aineN

2= Z- - z- - (t+ 01 p-) ssauanisuayo
z Z/t nopo oN T 1 (9 - 0) Ausuazu)
puimumoq puimumoq puimumoq puimdn puimdn uones07 puimumogq/puimdn
SEl ST m\;mm {1)4 MSS ‘v'C >>Wm\m i 2 :O_uoﬂu_n_\‘w\sv paads puinm
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SUOIPUOD Jayiea M
SOTT 1S0T 90T 147004 9€0T AS3] U, jo awi)

0z 6T 8T VA 91 uonduasag

/42quinp uonesoq




(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
a|euoney /sjuswwod 13yiQ

Spuo2as 09 — 7

Spuodas 0g — T

Spuo2as Og — €
Spuo2as O — 7
38pn|S/[eoaey

spuo2as 00T — €

Spuo2as OZT — ¢

Spuodas Og — T

Spuo2as GT — 7

spuodas 0z — T

SpuU02as Gy — €

Spuo2as 0§ — ¢

|[BIN3No1IBY

(spuodas gpg = sulw
) (spuoosas) uoneing snopQ

Spiey MLMM SPIeY
juedelpe ul sjewiuy aoJayy|)/s|ewiuy juadelpe uil sjewiuy LM =EERD LA S 32.4n0g |ennualog
|ewiuy/|ein3nousy ;mu@mn_w\_mh_ﬂ_w_:utm«‘ [ewiuy/|edn3 oLy a8pn|s/|edceey a3pn|s/|edaey iopo g0 anmn
- g-fz- 4 €- £ (p+ 03 p-) ssauanisuayo
44" €/t 44 44 €/t (9 - 0) Ausuaqu)
puimumoq puimumoq puimumoq puimumoq puimumoq uones07 puimumogq/puimdn
W\\smm 1 S's't S6'T s‘st S‘8'T :O_uUU.._Q\?\EV paads puinm
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SUORIPUOd 1ayIeaM
9ET1 O€TT €Tl 9TTl 1111 AS3] U, jo awi)
T4 174 €7 44 12 uopdinsag

/42quinp uonesoq




(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
a|euoney /sjuswwod 13yiQ

Spuodas 09 — T

Spuo2as 09 — 7

38pn|s/|edaeq

spuodas oy — T

Spuo2as G — T

[eIn3Nonsy
(spuodas gpg = suiw
) (spuoosas) uoneing snopQ
SPI2Yy MLIMM SpI2Y
juadelpe ul sjewiuy 80J4ayy|D/s|ewiuy juadelpe ul sjewiuy 321n0g |elualod
a3pn|s
[ewiuy/|edn3 oLy {edse/jRanynouBY |ewiuy/|edn3ndudy Xiopo o S0y
Z ¢ C- (t+ 01 p-) ssauanisuayo
- e/ - (9 - 0) Ausuazu
puimdn puimumoq puimumoq uoneso] puimumoq/puimdn
\Smm\m LT oy gmm\m W\E.ﬁv :O_uuv.._n_\?\-.:v paads puinm
wuepy/Auung wuepn /Auung wuepn /Auung suopipuod 1ayjes\
14 Lz 9z uondisag

/42quinp uonesoq




#'1@ 23S OF ¢ AJISuajul 1 ,2ABM, PUOD3s O 8°3 10§ JINOPO ,Payius, dw|

uoneinq Jnopo

(30unsip s1 € AYisuajuj 930u) 32INOS A3 JO UIRLIAD UIYM Palels aq 0] SHIOM Juawileas) ademas ‘||pue| “8'3 a2inos Aj2)1| e a1els 03 ySnoua JPURSIP S INOPO

301N0S |eRUA0g

*a1epidoidde 313ym [93yMm INOPO 3s “I)Y!| |[LS 3 SI0P 1eYM

JI2Ws jo aimeN

juesea)d Ajpwaixa = ¢+ ‘Jueseald o jueseajdun Jayyau = ( ‘Jueseajdun Apwaixe= - ‘G

131025 U0 JIUOP3H as() SS3UANISURYO
-ainsodxa Jayuny JsuteSe ajeSniw 0} uoildeal aAndunsul pue Ayjedo| ul Sulhels Ay nduyIQ “dAISUBYO SI JNopQ — Suoals AjpwaNxX]  “pE
a|qesisapun si [9A3] siy) 03 ainsodx3 “aAISuao st unopQ — Suons Aap g€
a|qesiu8odal Ajisea ainjeu/iajoeleyd unopQ — Suons ‘Ze
a|qesiudodal Ajaieq si ainjeu/ialoeleyd Jnopo —unsiq  TE
umouyun aJe )i 3qLISAP 0] SPIOM/32IN0s Inq Juasald si INOpO — YeIM/YSIS "0E
juasaud s Jnopo Jaylaym o) 1qnop aq Aew ‘Inopo Ajjennualod — yeap Asap/ysis '6¢
INOPOON 8T
'9 03 0 3dueping WDVI Ayisuaqu|
"$3]0U Ul U1ILIM 3¢ 0] Pa3U 10U SA0P 0S PIRPUER]S SI SIY1 AJON "SUOIIRI0| U3aMIaq Supj|em paidalap JNopo Aue pi0oday “WNWIuiW Sulw G 159] Jo uoneinqg
32 33N IN ‘N uoidallg puIM
(puim 1suieSe Supjjlem uaym 1|2 3DUSJUSAUOIU] ‘UOIIOW Ul S33J] 3|OYM) 3D JIBaN "6€
(Ayyn21yip yum pasn ejjaiqun ‘uoijow ui saydueiq adie|) azaaig Suons 'ge
(anow sayoueuq |jews ‘Aems 01 ui8aq jea| ul 9311 ||ews) azaaig Ysal4 “LE
(anow sayoueuq jjews ‘1aded asoo| pue 1snp sasiel ‘s/wg "xoidde) azaaig a1e1opo| "9F
JUSWAAOLW JUBISUOD Ul SSIM] ||BLWS PUB S3ARD|) 9Zaaig BIU3D  'GE
(2)3snu sanea| ‘aoej uo 1y3) puipy) 9zaaig WS e
(yup axows e Ag umoys puim jo uondap) v 1y €€
(Ajjeonuan sasu ajows) wie) “zZg
:3|eas uojneag
:asimuaylo ‘Ajuond se Ja1awowsaue asn) y18uans puim
*a8ejuadiad e 0] Jaquinu SiY) LISAUOD UB) “JAA0D Pnojd 313|dwod si g pue Ays 1eajd si () 2J3YM g JO 3|eds e as() 13A0) pnop)
*s, Buipeaisiw 18 ued ‘8eq 1O 1ed WUeM Ul 43| JI “YDIYM JojuowW ay) uo ainjesadwal
20BJINS 3Y) pJ10231 uaYyo Asy) se s3ulpeal Ja)awowaue Jo Alem ag "219 pjiw ‘pjod ‘Wem ‘Wiiem AJIA ‘BSIMIYIO (Jejiwis 10 3010 19N W0y 31ewlsa) ) saaidaqg aimesadwa)
*212 80} ‘piwuny 1am ‘Asp — uondidsap |e1aua SUOIIPUOD JaYIea\
‘uonedo| Jo uondudsap pue dew UO }JewW ‘SIaGUINU UOIIEIO| PI0I3Y “UOIIRIO| PUIMUMOP 3Y) 01Ul PUB 32INOS uondudsaqg
ay1 01 J3s0)2 Suinow ‘uonyedol puimdn ue Je suifaq Juawssasse ay| “Juasaid JNopo [enualod ay) AulwIRIBP 0] AduLLUD Yis/Aiepunoq ays 18 dols 01 |NJasn SI 31— JUSIA ISl J| 3 "Jjoy |e207]

‘Aanuns Suuinp spjay ay) ul sjewiue op :(212 ojul |e1auad ‘saSueyd Jayleam ‘suoneiado ays “8-3) sjuswIWo)

suonipuod wjed uayo ‘s Aiap :yi8uang puip 8/0 :43n0) pno|)
isuonipuo)
S/3SS :uondaaqg puIpm 2,0Z-8T :e4nmesadwa | 13Yieap |esauan
lIej]24yL |ned :10Aaning SbiST 2wl ysiuy Szt Wi ueg
@013yy|D
0z0Z/v0/St :azeq ‘peoy uioyjusy 21 GZEOTND :Jaquiny qof




[S3UM 110p0

OB iOs) ) SYE

© woq osmAy1on -7
s wsoon
5
YT
s

o >
e
103 o “ -".5’
Iy, ut’—-&
2 ) ]
My ot 2o
e Pl
oot
\
uozQ
.29900 oy xap weboisy
l.oin..nu -!»8& wapens s
e d
eyt
e apeueN-Y z :’-
{~
:fa
)
f
LY
¢

1+

i+

jueseaqdupn) AJep

jueseajdun

Weseaidun A|R1e59pon

uesedjdun ApiiiN

INOPO ON / INOPO (B3NN

wesedld AN

ueSedd AjRleiapopw

ueseald

1uesedld AJIA




SUOI}IPUOD W|ed UYQ

(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

321n0g |enualod

4NOpPO jo ainjeN

= - - - - (t+ 03 ¢-) ssauanisuayo
anopQ oN JnopQ oN anopQ oN anopQ oN anopQ oN (9 — 0) Auisuazuy
puimumoq puimumoq puimumoq puimdn puimdn uoneso] puimumoq/puimdn
3SS/S ‘€T 3SS/S ‘1T 3sS/S 6’1 §$TT §ER uondanqg/(s/w) paads puim
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SuUonIpUOd J3Yyiea |\
STET 90¢€T LSTT 1S¢T Svel AS3] JjIus, Jo awi)

S v € [4 T uondisag

/42quinp uonesoq




SuoI}Ipuod
wied uayo Asep

(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

SpuU02as Op — 7

spuodas 09 — T

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

sp|ayy Suipunouing

321n0¢ |enuUal0g

|ewiuy/|ean3na18y

4NOpo jo ainmeN

= - - - [ (t+ 01 p-) ssauanisuayo
inopQ oN inopQ oN inopQ oN 4nopQo ON 44 (9 - 0) Ausuaiu)
puimumoq puimumoq puimumoq puimumoq puimumoq uones07 puimumogq/puimdn
mmm\m :o.\EHV wmm\m \w.ﬂ wmm\m d.N wWW\m .?.N mmW\m N.H :O_uoﬂu_n_\‘w\sv —vvam PUIM
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SuoRIPUOd Jayiea
0SET SPET PEET 8CET TCET AS3] U, jo awi)

o1 6 8 Vi 9 uondudsag

/42quinp uonesoq




(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
s|euoiRY /SIUSWIWOD JBYI0

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

321n0¢ |enuUal0g

4NOpo jo ainmeN

N : B B - (t+ 01 p-) ssauanisuayo
inopQ oN inopQ oN inopQ oN inopQ oN inopQ oN (9 - 0) Auisuaqu
puimumoq puimumoq puimumoq puimumoq puimumoq uoneso] puimumoq/puimdn
ass/s ‘L't S/3ss ‘9z S/3ss‘6'T ass/s ‘0t SeT uondanq/(s/w) pasds puim
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SUORIPUOd 1ayIeaM
ozt eIt LOVT 07T SGET AS3] U, jo awi)

ST i €T r 4 & TT uondursaqg

/42quinp uonesoq




(221340 ui dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
sjeuonBY /SIUSWIWIOD JBYIQ

Spuo2as 09 —

spuodas 0z — T

(spuo2ss gpg = sulw
) (spuoosas) uoneing snopQ

sp|ay Suipunouing

321n0g |ellua304

|[ewiuy/|ean3naLsy

4NOpo jo aineN

- - - - - (t+ 01 p-) ssauanisuayo
inopQ oN inopQ oN inopQ oN /1 inopQ oN (9 - 0) Auisuaqu
puimumoq puimumoq puimumoq puimumoq puimumoq uoneso] puimumoq/puimdn
3SS/5‘s'T 3SS/S ‘T'€ 3SS/S ‘T'T 3SS/S ‘€'T 3SS/S ‘€'C uondaq/(s/w) paeds puim
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SUORIPUOd 1ayIeaM
13144 Elg ovv1 SEVT LTt AS3] U, jo awi)

0t 61 8T LT 91 uondursaqg

/42quinp uonesoq




(221340 u1 dn a31um pie 03 ued
noA se ojul yonw se piodai)
a|euoney /sjusWwwod 13yiQ

(spuodas Qg = sulw
G) (spuodsas) uoneing snopQ

321n0§ |enual0g

4NOpo jo aimepN

- - - - - (t+ 01 p-) ssauanisuayo
inopQ oN inopQ oN inopQ oN inopQ oN inopQ oN (9 - 0) Ausuazuy
puimumoq puimumoq puimumoq puimumoq puimumoq uoneso] puimumoq/puimdn
S/3SS ‘8'C S/3SS ‘€°C SISS‘L'T S/3ss‘6'T 3SS/S ‘8'C uondaq/(s/w) paeds puim

wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SUORIPUOd 1ayIeaM

€est L1ST T1ST SOST 00sT AS3] JjIus, Jo awi)
T4 vt €C [44 j 4 uondursaqg

/42quinp uonesoq




(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
a|euoney /sjuswwod 13yiQ

SpuU02as GE — €

Spuo2as 0z -2

(spuo2ss gpg = sulw
) (spuoosas) uoneing snopQ

MLMM 20J3y3|D

321n0g |ellua304

YoM
19|u|/(3@3Ms) uonesay inopo jo ainjep
- - €- (t+ 01 p-) ssauanisuayo
inopQ oN 4nopQ oN €/t (9 - 0) Auisuaqu)
puimumoq puimumoq puimumoq uoneso] puimumoq/puimdn
S/3sS ~m\EHV m\wmm i ¥ m\wmm ET :O_uoﬂu_n_\‘w\sv paads puinm
wuepy/Auung wuepn /Auung wuepn /Auung suopipuod 1ayjes\
ovsT SEST 0€sT As3] Jiug, jo awi]
87 12 97 uondudsag

/42quinp uonesoq




#'1@ 23S OF ¢ AJISuajul 1 ,2ABM, PUOD3s O 8°3 10§ JINOPO ,Payius, dw|

uoneinq Jnopo

(30unsip st € AJisuajuj 230u) 21N0S 3Y3 JO UILIIAD UIYM PIIe]S 3q O] "SHIOM Juauiieas] agemas ‘||iypue| “8°2 ad1nos Ajayj)| e a3e3s 03 ydnoua 1PunsIp st INOPO

301N0S |eRUA0g

*a1epidoidde 313ym [93YyMm INOPO 3s “I)Y!| |[LS 3 SI0P 1eYM

JI2Ws jo aimeN

juesea|d Ajpwaixa = + ‘quesea|d 1o jueseajdun Jaylau = ( ‘yueseajdun Apwanxa=¢- ‘9

131025 U0 JIUOP3H as() SS3UANISURYO
-ainsodxa sayunj JsuieSe 31eSiiw 0] uoildeal aAdulsul pue A)jedo| ul SulAels Ay nduyiQ "aAISUBYO SI nopQ — Suoils Apwanx3 T
a|qesisapun i [9A3] siy) 03 ainsodx3 “aAISuao st unopQ — Suons Alap O
a|qesiudodal Ajisea ainjeu/iajoeieyd unopQ — Suons 6E
a|qesiudodal Ajaieq si ainjeu/ialdoeieyd Jnopo —unsiq  "8E
umouyun aJe )i 3qLISAP 0] SPIOM/321N0s Inq Juasad si INOpO — YeIM/YSYS “LE
juasaud s Jnopo Jaylaym o) 1qnop aq Aew ‘Inopo Ajjennualod — yeap Asap/aysis ‘9g
INOPOON °GE
'9 03 0 3dueping WDVI Ayisuaqu|
"$3]0U Ul U1ILIM 3¢ 0] Pa3U 10U SA0P 0S PIRPUER]S SI SIY1 AJON "SUOIIRI0| U3aMIaq Supj|em paidalap JNopo Aue pi0oday “WNWIuiW Sulw G 159] Jo uoneinqg
32 33N IN ‘N uoidallg puIM
(putm 1suieSe Supjjlem uaym 1|3 3DUSJUSAUOIU] ‘UOIIOW Ul S33J] |OYM) 3|eD 1BaN /¥
(Ayyn21yip yum pasn ejjaiquin ‘uojjow ui saydueiq adie|) azaaig Suons 9y
(anows sayouelq |jews ‘Aems 0} ui8aq jea| ul 9a1] ||ews) azaaig Ysal4 Gy
(anow sayoueuq jjews ‘1aded asoo| pue 1snp sasiel ‘s/wg "xoidde) azaaig a1eIOpON ‘b
JUSWAAOLW JUBISUOD Ul SSIM] ||BLWS pUB S3AR3|) 9Zaalg U ‘£t
(2)3snu sanea| ‘aoej uo 13y puipy) 9zaaig WS Ty
(yup axows e Ag umoys puim jo uondasp) 1y W8N ‘T
(Ajjeonuan sasu ajows) wie) “op
:3|eas uojneag
:asimuaylo ‘Ajuond se Ja1awowsaue asn) y18uans puim
*a8ejuadiad e 0] Jaquinu SiY) LISAUOD UB) “JAA0D Pnojd 313|dwod si g pue Ays 1eajd si () 2J3YM g JO 3|eds e as() 13A0) pnop)
*s, Buipeaisiw 18 ued ‘8eq 1O 1ed WUeM Ul 43| JI “YDIYM JojuowW ay) uo ainjesadwal
20BJINS 3Y) pJ10231 uaYyo Asy) se s3ulpeal Ja)awowaue Jo Alem ag "219 pjiw ‘pjod ‘Wem ‘Wiiem AJIA ‘BSIMIYIO (Jejiwis 10 3010 19N W0y 31ewlsa) ) saaidaqg aimesadwa)
*212 80} ‘piwuny 1am ‘Asp — uondidsap |e1aua SUOIIPUOD JaYIea\
‘uonedo| Jo uondudsap pue dew UO }JewW ‘SIaGUINU UOIIEIO| PI0I3Y “UOIIRIO| PUIMUMOP 3Y) 01Ul PUB 32INOS uondudsaqg
ay1 01 J3s0)2 Suinow ‘uonyedo| puimdn ue Je suifaq Juawssasse ay| “Juasaid JNopo [enualod ay) SulwIRIBP 0] AduLLUD lis/Aiepunoq ays 18 dols 01 |NJasn Si 31— JUSIA ISl J| 3 "Jjoy |e207]

‘wuem Auap “Aanuns Suunp spjay ay) ul sjewliue o :(213 ojul [e1aual ‘saSueyd Jayleam ‘suoinjesado ays ‘8-9) syuawwo)

suonipuod wjed uayo ‘s Aiap :yi8uang puip 8/0 :43n0) pno|)
isuonipuo)
3SS/S :uondaiqg puipm 2,9Z-5T :e4mesadwa | 13yieap\ |esauan
||1e4|24yL |ned :10Aaning :awi) ysiuly S IT awn yuels
@013yy|D
0202/90/v¢ :azeq ‘peoy uioyjusy 21 GZEOTND :Jaquiny qof




[S3UM 110p0

OB iOs) ) SYE

© woq osmAy1on -7
s wsoon
5
YT
s

o >
e
103 o “ -".5’
Iy, ut’—-&
2 ) ]
My ot 2o
e Pl
oot
\
uozQ
.29900 oy xap weboisy
l.oin..nu -!»8& wapens s
e d
eyt
e apeueN-Y z :’-
{~
:fa
)
f
LY
¢

1+

i+

jueseaqdupn) AJep

jueseajdun

Weseaidun A|R1e59pon

uesedjdun ApiiiN

INOPO ON / INOPO (B3NN

wesedld AN

ueSedd AjRleiapopw

ueseald

1uesedld AJIA




SUOI}PUOD W|ed 3WOoS

(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

321n0g |enualod

4NOpPO jo ainjeN

= - - - - (t+ 03 ¢-) ssauanisuayo
anopQ oN JnopQ oN anopQ oN anopQ oN anopQ oN (9 — 0) Auisuazuy
puimdn puimdn puimdn puimdn puimdn uone’o] puimumoq/puimdn
S'Te s‘e't S‘o't S'TE SLT uonaaaiqg/(s/w) paads puim
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SuUonIpUOd J3Yyiea |\
otct S0cT LSTT 1§11 SP11 AS3] JjIus, Jo awi)

S v € [4 T uondisag

/42quinp uonesoq




SUOI}PUOD W|ed 3WOoS

SUOI}IPUOD W(ed UsYQ

(221340 ui dn a31um pie 03 ued
noA se ojul yonw se pioaai)
S]euOnEY /SIUBILIOD 13410

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

321n0¢ |enuUal0g

4NOpo jo ainmeN

- - - - - (t+ 01 p-) ssauanisuayo
JnopQ oN JnopQ oN inopQ oN inopQ oN inopQ oN (9 - 0) Ausuaqu)
puimumoq puimumoq puimumoq puimumoq puimdn uoneso] puimumoq/puimdn

g 4 STE 35S ‘1T m\wmm ‘€T S W\E.—”V :O_uoﬂu_n_\‘w\sv paads puinm
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SUOIPUOD Jayiea M
St over 0€eT et 9T¢T AS3] Jius, jo awi]

ot 6 8 L 9 uondursaqg

/42quinp uonesoq




punoudyoeq
a)l] 3sowe
‘anopo juiey Assp

punousyoeq
91 3sowe
‘anopo juiey At

(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
s|euoiRY /SIUSWIWOD JBYI0

Spuodas Oz — T

Spuo2as 09 — T

(spuodas Qg = sulw
G) (spuodas) uoneing snopQ

sp|a1} Suipunouins
ul sjewiuy

sp|ely Suipunouins
ul sjewiuy

321n0¢ |enuUal0g

[ewiuy/|eanyndL8y

[ewiuy/[eany|noLi8y

4NOpo jo ainmeN

| - T- - - (t+ 01 p-) ssauanisuayo

1 inopQ oN T 4nopo oN 4NOPO ON (9 - 0) Ausuaqu)
puimumoq puimumoq puimumoq puimdn puimumoq uoneso] puimumoq/puimdn
SL'T $‘8'C S‘TE s‘ov Sve :O_uoﬂu_n_\‘w\sv paads puinm
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SUOIPUOD Jayiea M
9TET OTET 14010 9S¢T 18T AS3] Jius, jo awi]

ST i €T r 4 & TT uondursaqg

/42quinp uonesoq




SUOI}IPUOd Wied
uayo Aiap ‘sisinq
Hoys ul dwed InopQ

punousdyoeq
a1 3sowe
‘anopo juiey Alsp

(221340 ui dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
sjeuonBY /SIUSWIWIOD JBYIQ

Spuo2as QT — €

Spuodas Oy — T

(spuo2ss gpg = sulw
) (spuoosas) uoneing snopQ

MLMM 201343))

sp|aly Suipunouins

ul sjewiuy 224n0g |elua3og
a3pn|s - |ewiuy/[ein3 o3y - } inopo jo aimey

- - - - - (t+ 01 p-) ssauanisuayo

€ JnopQ oN T inopQ oN inopQ oN (9 - 0) Ausuaqu)
puimumoq puimumoq puimumoq puimdn puimumoq uoneso] puimumoq/puimdn
/S ‘s/wt> 3sS/s ‘S’€ 3SS/S ‘T'€ 35S/59'C 3sS/S‘L'T uonoang/(s/w) paads puim
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung suoRIpuod Jayiea
SPeET LEET GEET O€EET ceel AS3] Jius, jo awi]

0z 61 8T LT 9T uondudsag

/42quinp uonesoq




"jule} InopQ

"juanbauyul
pue juiej AJaA JnopQ

(221340 u1 dn a31um pie 03 ued
noA se ojul yonw se piodai)
a|euoney /sjusWwwod 13yiQ

Spuo2as Oy — 7

Spuodas Qg — T

Spuo2as Qg - T

(spuo2as Qg = sulw
G) (spuodsas) uoneing snopQ

MLMM 801343|D

MLMM 801343|D

321n0§ |enual0g

g c- . = = 1nopo jo ainjepy
a3pn|s/|edee4- a3pn|s/|edae4 - - - (p+ 01 p-) ssauanisuayo
/T T 4nopQo ON 4nopo OoN 4nopQ ON (9 - 0) Ausuazuj
puimumoq puimumoq puimumoq puimumoq puimumoq uones07 puimumogq/puimdn
m\mmm ‘8'C s‘st S‘S'E S8t STE :O_uoﬂu_n_\‘w\sv paads puinm
wuep/Auung wuepn /Auung wuepy/Auung wuepn /Auung wuepn /Auung SUORIPUOd 1ayIeaM
Sl LIVT 1244¢ SovT SGET AS3] Jus, jo awn

T4 vt €C [44 j 4 uondursaqg

/42quinp uonesoq




Apjoinb Suipey
Inqg 6z 3ulod spiemoy
Sunjjem se unopo
Jejiwis 308)9p ue)

(221340 u1 dn a31um pie 03 ued
noA se ojul Yyonw se piodai)
a|euoney /sjuswwod 13yiQ

Spuo2as T — €

Spuo2as O — 7

(Ajuo unopo
@3pn|s) spuodas 0T — €

Spu02as Op —

spuodas 0§ — T

(spuo2ss gpg = sulw
) (spuoosas) uoneing snopQ

MLMM 20434H|D

MLMM 20J3y3|D

321n0g |ellua304

a3pn|s/|edse4/(3@ams)

- |eoae4
uonesay inopo jo ainjep
- z- - (t+ 01 p-) ssauanisuayo
InopQ oN €/2 €/z/t (9 - 0) Aususuj
puimumoq puimumoq puimumoq uoneso] puimumoq/puimdn
STE m\wmm i ¥ S‘8'T :O_uoo.__n_\?\-:v paads puinm
wuep /Auung wuepn /Auung wuepn /Auung suolipuod 1ayiea\
8vvT 444" SEVI As3] Jiug, jo awi]
87 12 97 uondudsag

/42quinp uonesoq







1.1

1.2

13

1.4

1.5

1.6

1.7

1.8

1.9

SITE VISIT 1 (20™ SEPTEMBER 2019)

Monitoring Location 5 — 7 - Downwind of the WWTW

These locations were monitored for five minutes each between 12:20 and 12:37

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 8 - Downwind of the WWTW

This location was monitored for five minutes at 12:37.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Animal waste’ in nature, with the offensiveness scored at -2 on the
hedonic tone scale. The odour was detected intermittently at intensity 1’slight/very
weak, for a total duration of 30 seconds and at intensity 2 ‘slight/weak’ for a total of
50 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 9 — 12 - Downwind of the WWTW

These locations were monitored for five minutes each between 12:45 and 13:10

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible

Monitoring Location 13: Downwind of the WWTW

This location was monitored for five minutes at 13:10.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Animal waste’ in nature, with the offensiveness scored at -2 on the
hedonic tone scale. The odour was detected intermittently at this intensity for a total
of 60 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.16.1

1.16.2

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘negligible’, and in combination with
the calculated odour pervasiveness/extent of 0% corresponds to a negligible overall
odour exposure with reference to Table 15 of the IAQM guidance and a negligible

odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 14: Downwind of the WWTW

This location was monitored for five minutes at 13:12.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Animal waste’ in nature, with the offensiveness scored at -2 on the
hedonic tone scale. The odour was detected intermittently at this intensity for a total
of 60 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘negligible’, and in combination with
the calculated odour pervasiveness/extent of 0% corresponds to a negligible overall
odour exposure with reference to Table 15 of the IAQM guidance and a negligible

odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 15 — 17 - Downwind of the WWTW

These locations were monitored for five minutes each between 13:17 and 13:35

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible

Monitoring Location 18: Downwind of the WWTW

This location was monitored for five minutes at 13:37.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
was ‘Animal waste’ in nature, with the offensiveness scored at -2 on the hedonic tone
scale. The odour was detected intermittently at intensity 2 ‘slight/ weak’ for a total of
10 seconds and at intensity 3 ‘distinct’ for a total duration of 40 seconds within the 5-
minute observation period. No odour was detected during the remainder of the 5-

minute observation period.



1.16.3

1.16.4

1.17

1.18

1.18.1

1.19

1.20

1.21

1.22

1221

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘negligible’, and in combination with
the calculated odour pervasiveness/extent of 0% corresponds to a negligible overall
odour exposure with reference to Table 15 of the IAQM guidance and a negligible

odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 19 — 22 — Downwind/Upwind of the WWTW

These locations were monitored for five minutes each between 13:43 and 14:06

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible

Monitoring Location 23: Downwind of the WWTW

This location was monitored for five minutes at 14:07.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
was ‘Sewage (inlet)’ in nature, with the offensiveness scored at -2 on the hedonic tone
scale. The odour was detected intermittently at intensity 2 ‘slight/ weak’ for a total of
30 seconds and at intensity 3 ‘distinct’ for a total duration of 20 seconds within the 5-
minute observation period. No odour was detected during the remainder of the 5-

minute observation period.

The average odour intensity is calculated to be 0 ‘negligible’, and in combination with
the calculated odour pervasiveness/extent of 0% corresponds to a negligible overall
odour exposure with reference to Table 15 of the IAQM guidance and a negligible

odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 24 - Downwind of the WWTW

This location was monitored for five minutes at 14:15.

No odour was detected during the 5-minute survey period. As the odour was not

perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 25: Downwind of the WWTW

This location was monitored for five minutes at 14:07.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected

was ‘Sludge’ and ‘Animal waste’ in nature, with the offensiveness scored at -3 on the



1.22.2

1.23

1.24

1.24.1

1.25

1.26

1.27

1.28

1.29

hedonic tone scale. The ‘sludge’ odour was detected intermittently at intensity 2
‘slight/ weak’ for a total of 30 seconds and at intensity 3 ‘distinct’ for a total duration
of 40 seconds within the 5-minute observation period. The ‘animal waste’ odour was
detected intermittently at intensity 3 for a total of 90 seconds within the 5-minute
observation period. No odour was detected during the remainder of the 5-minute

observation period.

It was noted that the ‘Animal waste’ odour did not originate from Clitheroe WWTW

and instead was from animals in the fields adjacent to the proposed development site.

The average odour intensity for the sludge odour is calculated to be 1 ‘slight/very
weak’, and in combination with the calculated odour pervasiveness/extent of 0%
corresponds to a small overall odour exposure with reference to Table 15 of the IAQM
guidance and a negligible odour effect when taking into account a receptor sensitivity
of High.

Monitoring Location 26: Downwind of the WWTW

This location was monitored for five minutes at 14:25.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Sewage (sludge)’ in nature, with the offensiveness scored at -3 on the
hedonic tone scale. The odour was detected intermittently at this for a total of 10
seconds within the 5-minute observation period. No odour was detected during the

remainder of the 5-minute observation period.

The average odour intensity for the sludge odour is calculated to be 0 ‘negligible’, and
in combination with the calculated odour pervasiveness/extent of 0% corresponds to
a negligible overall odour exposure with reference to Table 15 of the IAQM guidance

and a negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 27 - Downwind of the WWTW

This location was monitored for five minutes at 14:31.

No odour was detected during the 5-minute survey period. As the odour was not

perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 28: Downwind of the WWTW

This location was monitored for five minutes at 14:36.

Odour was detected during the 5-minute survey period. The maximum odour intensity

during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
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was ‘Animal waste’ in nature, with the offensiveness scored at -3 on the hedonic tone
scale. The ‘sludge’ odour was detected intermittently at intensity 2 ‘slight/ weak’ for
a total of 20 seconds and at intensity 3 ‘distinct’ for a total duration of 20 seconds
within the 5-minute observation period. No odour was detected during the remainder

of the 5-minute observation period.

It was noted that the ‘Animal waste’ odour did not originate from Clitheroe WWTW

and instead was from animals in the fields adjacent to the proposed development site.

The average odour intensity for the sludge odour is calculated to be 0 ‘negligible’, and
in combination with the calculated odour pervasiveness/extent of 0% corresponds to
a negligible overall odour exposure with reference to Table 15 of the IAQM guidance

and a negligible odour effect when taking into account a receptor sensitivity of High

SITE VISIT 2 (23R° SEPTEMBER 2019)

Monitoring Location 1 — 6 - Downwind of the WWTW

These locations were monitored for five minutes each between 13:05 and 13:45

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 7 - Downwind of the WWTW

This location was monitored for five minutes at 12:37.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Animal waste’ in nature, with the offensiveness scored at -1 on the
hedonic tone scale. The odour was detected intermittently at this intensity for a total
of 30 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High
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Monitoring Location 8 - Downwind of the WWTW

This location was monitored for five minutes at 12:37.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Animal waste’ in nature, with the offensiveness scored at -2 on the
hedonic tone scale. The odour was detected intermittently at intensity 1’slight/very
weak, for a total duration of 20 seconds and at intensity 2 ‘slight/weak’ for a total of
40 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 9 — 11 - Downwind of the WWTW

These locations were monitored for five minutes each between 14:00 and 14:16

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible

Monitoring Location 12: Downwind of the WWTW

This location was monitored for five minutes at 14:17.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Animal/Animal waste’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 50 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘negligible’, and in combination with
the calculated odour pervasiveness/extent of 0% corresponds to a negligible overall
odour exposure with reference to Table 15 of the IAQM guidance and a negligible

odour effect when taking into account a receptor sensitivity of High.
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Monitoring Location 13: Downwind of the WWTW

This location was monitored for five minutes at 13:12.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Animal/Animal waste’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 10 seconds and at intensity 2 ‘slight/weak’ for a total
of 30 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘negligible’, and in combination with
the calculated odour pervasiveness/extent of 0% corresponds to a negligible overall
odour exposure with reference to Table 15 of the IAQM guidance and a negligible

odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 14 — 19 - Downwind of the WWTW

These locations were monitored for five minutes each between 14:30 and 15:03

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible

Monitoring Location 20: Downwind of the WWTW

This location was monitored for five minutes at 15:05.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Sewage (faecal/sludge)’ and ‘Animal’ in nature, with the offensiveness
scored at -2 on the hedonic tone scale. The ‘Sewage’ odour was detected
intermittently at intensity 1 ‘slight/very weak’ for a total of 45 seconds and at intensity
2 ‘slight/ weak’ for a total of 20 seconds within the 5-minute observation period. The
‘animal’ odour was detected intermittently at intensity 1 ‘slight/very weak’ for a total
of 60 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that the ‘Animal’ odour did not originate from Clitheroe WWTW and

instead was from animals in the fields adjacent to the proposed development site.
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The average odour intensity for the ‘Sewage’ odour is calculated to be 0 ‘negligible’,
and in combination with the calculated odour pervasiveness/extent of 0%
corresponds to a negligible overall odour exposure with reference to Table 15 of the
IAQM guidance and a negligible odour effect when taking into account a receptor

sensitivity of High.

Monitoring Location 21: Downwind of the WWTW

This location was monitored for five minutes at 15:10.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Sewage (faecal)’ and ‘Animal waste’ in nature, with the offensiveness
scored at -2 on the hedonic tone scale. The ‘Sewage’ odour was detected
intermittently at intensity 1 ‘slight/very weak’ for a total of 10 within the 5-minute
observation period. The ‘animal waste’ odour was detected intermittently at intensity
2 ‘slight/weak’ for a total of 60 seconds within the 5-minute observation period. No

odour was detected during the remainder of the 5-minute observation period.

It was noted that the ‘Animal’ odour did not originate from Clitheroe WWTW and

instead was from animals in the fields adjacent to the proposed development site.

The average odour intensity for the ‘Sewage’ odour is calculated to be 0 ‘negligible’,
and in combination with the calculated odour pervasiveness/extent of 0%
corresponds to a negligible overall odour exposure with reference to Table 15 of the
IAQM guidance and a negligible odour effect when taking into account a receptor

sensitivity of High.

Monitoring Location 22 — 24 — Downwind of the WWTW

These locations were monitored for five minutes each between 15:15 and 15:32

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible

Monitoring Location 25: Downwind of the WWTW

This location was monitored for five minutes at 15:33.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Animal waste’ in nature, with the offensiveness scored at -1 on the

hedonic tone scale. The odour was detected intermittently at this intensity for a total
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of 30 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that the ‘Animal’ odour did not originate from Clitheroe WWTW and

instead was from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘negligible’, and in combination with
the calculated odour pervasiveness/extent of 0% corresponds to a negligible overall
odour exposure with reference to Table 15 of the IAQM guidance and a negligible

odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 26: Downwind of the WWTW

This location was monitored for five minutes at 14:07.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
was ‘Sewage (sludge/faecal)’ in nature, with the offensiveness scored at -3 on the
hedonic tone scale. The ‘Sewage’ odour was detected intermittently at intensity 2
‘slight/ weak’ for a total of 30 seconds and at intensity 3 ‘distinct’ for a total duration
of 60 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

The average odour intensity for the sludge odour is calculated to be 1 ‘slight/very
weak’, and in combination with the calculated odour pervasiveness/extent of 0%
corresponds to a small overall odour exposure with reference to Table 15 of the IAQM
guidance and a negligible odour effect when taking into account a receptor sensitivity
of High.

Monitoring Location 27 - 28 Upwind/Downwind of the WWTW

These locations were monitored for five minutes between 15:45 and 15:55.

No odour was detected during the 5-minute survey period. As the odour was not

perceptible, the odour effect is therefore deemed to be negligible.

SITE VISIT 3 (18™ NOVEMBER 2019)

Monitoring Location 1 — 10 - Downwind of the WWTW

These locations were monitored for five minutes each between 13:35 and 14:37

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.
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Monitoring Location 11 - Downwind of the WWTW

This location was monitored for five minutes at 14:40.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Animal/Animal waste’ in nature, with the offensiveness scored at -3 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 45 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High

Monitoring Location 12 - Downwind of the WWTW

This location was monitored for five minutes at 14:46.

No odour was detected during the 5-minute survey period. As the odour was not

perceptible, the odour effect is therefore deemed to be negligible

Monitoring Location 13 - Downwind of the WWTW

This location was monitored for five minutes at 14:53.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Animal/Animal waste’ in nature, with the offensiveness scored at -3 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 60 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination

with the calculated odour pervasiveness/extent of 0% corresponds to a negligible



3.11

3.12

3.13

3.14

3.15

3.16

3.16.1

3.16.2

overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High

Monitoring Location 14 — 18 - Downwind of the WWTW

These locations were monitored for five minutes each between 14:58 and 15:36

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible

Monitoring Location 19: Downwind of the WWTW

This location was monitored for five minutes at 15:37.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Animal/Animal waste’ in nature, with the offensiveness scored at -3 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 20 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 20 — 24 - Downwind of the WWTW

These locations were monitored for five minutes each between 15:45 and 16:11

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible

Monitoring Location 25: Downwind of the WWTW

This location was monitored for five minutes at 15:05.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Sewage (sludge)’ in nature, with the offensiveness scored at -2 on the
hedonic tone scale. The odour was detected intermittently at this intensity for a total
of 70 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.
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The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 26: Downwind of the WWTW

This location was monitored for five minutes at 16:17.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
was ‘Sewage (sludge)’ in nature, with the offensiveness scored at -3 on the hedonic
tone scale. The odour was detected intermittently at intensity 1 ‘slight/very weak’ for
a total of 30 seconds, at intensity 2 ‘slight/weak’ for a total of 20 seconds and at
intensity 3 ‘distinct’ for a total of 30 seconds within the 5-minute observation period..

No odour was detected during the remainder of the 5-minute observation period.

The average odour intensity is calculated to be 1 ‘slight/very weak’, and in
combination with the calculated odour pervasiveness/extent of 0% corresponds to a
negligible overall odour exposure with reference to Table 15 of the IAQM guidance

and a negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 27 - 28 Upwind/Downwind of the WWTW

These locations were monitored for five minutes between 16:25 and 16:35.

No odour was detected during the 5-minute survey period. As the odour was not

perceptible, the odour effect is therefore deemed to be negligible.

SITE VISIT 4 (25™ MARCH 2020)

Monitoring Location 1 =5 - Upwind of the WWTW

These locations were monitored for five minutes each between 09:15 and 09:42

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 6 - Upwind of the WWTW

This location was monitored for five minutes at 09:45.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour

detected was ‘Agricultural/Animal ‘in nature, with the offensiveness scored at -2 on
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the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 30 seconds and at intensity 2 ‘slight/weak’ for a total
of 20 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 7 - Upwind of the WWTW

This location was monitored for five minutes at 09:51.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 30 seconds and at intensity 2 ‘slight/weak’ for a total
of 30 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 8 - Upwind of the WWTW

This location was monitored for five minutes at 09:56.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 60 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.
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It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 9 - Downwind of the WWTW

This location was monitored for five minutes at 10:05.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 40 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 10 - Downwind of the WWTW

This location was monitored for five minutes at 10:11.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 30 seconds and at intensity 2 ‘slight/weak’ for a total
of 45 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination

with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
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overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Locations 11 - 12 - Downwind of the WWTW

These locations were monitored for five minutes each between 10:16 and 10:26.

No odour was detected during the 5-minute survey periods. As the odour was not

perceptible, the odour effect is therefore deemed to be negligible

Monitoring Location 13 - Downwind of the WWTW

This location was monitored for five minutes at 10:26.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 30 seconds and at intensity 2 ‘slight/weak’ for a total
of 50 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 14 - Downwind of the WWTW

This location was monitored for five minutes at 10:32.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 60 seconds and at intensity 2 ‘slight/weak’ for a total
of 30 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.
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The average odour intensity is calculated to 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 15 - Downwind of the WWTW

This location was monitored for five minutes at 10:40.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 50 seconds and at intensity 2 ‘slight/weak’ for a total
of 20 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 16 - Upwind of the WWTW

This location was monitored for five minutes at 10:46.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 40 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.
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Monitoring Location 17 - Upwind of the WWTW

This location was monitored for five minutes at 10:52.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 35 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 18 - Downwind of the WWTW

This location was monitored for five minutes at 10:57.

No odour was detected during the 5-minute survey period. As the odour was not

perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 19 - Downwind of the WWTW

This location was monitored for five minutes at 11:05.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 25 seconds and at intensity 2 ‘slight/weak’ for a total
of 40 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.
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Monitoring Location 20 - Upwind of the WWTW

This location was monitored for five minutes at 11:11.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 80 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 1 ‘slight adverse’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 21 - Upwind of the WWTW

This location was monitored for five minutes at 11:16.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
was ‘Faecal/Sludge’ in nature, with the offensiveness scored at -3 on the hedonic tone
scale. The odour was detected intermittently at intensity 2 ‘slight/weak’ for a total of
30 seconds and at intensity 3 ‘distinct’ for a total of 45 seconds within the 5-minute
observation period. No odour was detected during the remainder of the 5-minute

observation period.

The average odour intensity is calculated to be 1 ‘slight adverse’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 22 - Downwind of the WWTW

This location was monitored for five minutes at 11:22.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Faecal/Sludge’ in nature, with the offensiveness scored at -3 on the

hedonic tone scale. The odour was detected intermittently at intensity 1 ‘slight/very
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weak’ for a total of 20 seconds and at intensity 2 ‘slight/weak’ for a total of 15 seconds
within the 5-minute observation period. No odour was detected during the remainder

of the 5-minute observation period.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 23 - Downwind of the WWTW

This location was monitored for five minutes at 11:28.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 30 seconds and at intensity 2 ‘slight/weak’ for a total
of 120 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 1 ‘slight/very weak’, and in
combination with the calculated odour pervasiveness/extent of 0% corresponds to a
negligible overall odour exposure with reference to Table 15 of the IAQM guidance

and a negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 24: Downwind of the WWTW

This location was monitored for five minutes at 11:35.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
was ‘Faecal/sludge’ and ‘Agricultural’ in nature, with the offensiveness scored at -3
and -2 respectively on the hedonic tone scale. The ‘Faecal/sludge’ odour was detected
intermittently at intensity 2 ‘slight/weak’ for a total of 30 seconds and at intensity 3
‘distinct’ for a total of 30 seconds within the 5-minute observation period. The
‘agricultural’ odour was detected intermittently at intensity 3 “distinct’ for a total of
100 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.
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It was noted that the ‘Agricultural’ odour did not originate from Clitheroe WWTW and

instead was from animals in the fields adjacent to the proposed development site.

The average odour intensity for the ‘Faecal/sludge’ odour is calculated to be 1
‘slight/very weak’, and in combination with the calculated odour pervasiveness/extent
of 0% corresponds to a negligible overall odour exposure with reference to Table 15
of the IAQM guidance and a negligible odour effect when taking into account a

receptor sensitivity of High.

Monitoring Location 25 - Downwind of the WWTW

This location was monitored for five minutes at 11:41.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/ weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 90 seconds and at intensity 2 ‘slight/weak’ for a total
of 60 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 1 ‘slight/very weak’, and in
combination with the calculated odour pervasiveness/extent of 0% corresponds to a
negligible overall odour exposure with reference to Table 15 of the IAQM guidance

and a negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 26 - Downwind of the WWTW

This location was monitored for five minutes at 11:47.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 50 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.
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The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 27: Downwind of the WWTW

This location was monitored for five minutes at 11:55.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Faecal/sludge’ and ‘Agricultural’ in nature, with the offensiveness
scored at -2 on the hedonic tone scale. The ‘Faecal/sludge’ odour was detected
intermittently at intensity 2 ‘slight/weak’ for a total of 60 seconds within the 5-minute
observation period. The ‘agricultural’ odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 40 seconds within the 5-minute observation period.

No odour was detected during the remainder of the 5-minute observation period.

It was noted that the ‘Agricultural’ odour did not originate from Clitheroe WWTW and

instead was from animals in the fields adjacent to the proposed development site.

The average odour intensity for the ‘Faecal/sludge’ odour is calculated to be 0 ‘not
perceptible’, and in combination with the calculated odour pervasiveness/extent of
0% corresponds to a negligible overall odour exposure with reference to Table 15 of
the IAQM guidance and a negligible odour effect when taking into account a receptor

sensitivity of High.

Monitoring Location 28 - Downwind of the WWTW

This location was monitored for five minutes at 12:00.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 60 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields adjacent to the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination

with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
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overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

SITE VISIT 5 (25™ APRIL 2020)

Monitoring Location 1 — 5 — Upwind/Downwind of the WWTW

These locations were monitored for five minutes each between 12:45 and 13:20

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 6 - Downwind of the WWTW

This location was monitored for five minutes at 13:21.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
#slight/very weak’ for a total of 60 seconds, and at intensity 2 ‘slight/weak’ for a total
of 40 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields surrounding the proposed development site.

The average odour intensity is calculated to be 1 ‘slight/very weak’, and in
combination with the calculated odour pervasiveness/extent of 0% corresponds to a
negligible overall odour exposure with reference to Table 15 of the IAQM guidance

and a negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Locations 7 - 16 - Downwind of the WWTW

These locations were monitored for five minutes each between 13:28 and 14:32.

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 17 - Downwind of the WWTW

This location was monitored for five minutes at 14:35.

Odour was detected during the 5-minute survey period. The maximum odour intensity

during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
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detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 20 seconds, and at intensity 2 ‘slight/weak’ for a total
of 60 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields surrounding the proposed development site.

The average odour intensity is calculated to 1 ‘slight/very weak’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 18 — 25 - Downwind of the WWTW

These locations were monitored for five minutes each between 14:40 and 15:28

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 26: Downwind of the WWTW

This location was monitored for five minutes at 15:30.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
was ‘Aeration (sweet)/Inlet works)’ in nature, with the offensiveness scored at -3 on
the hedonic tone scale. The odour was detected intermittently at intensity 2
‘slight/weak’ for a total duration of 20 seconds, and at intensity 3 ‘distinct’ for a total
of 35 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

The average odour intensity is calculated to 1 ‘slight/very weak’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 27 — 28 - Downwind of the WWTW

These locations were monitored for five minutes each between 15:35 and 15:45.

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.
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SITE VISIT 6 (24™ JUNE 2020)

Monitoring Location 1 — 12 — Upwind/Downwind of the WWTW

These locations were monitored for five minutes each between 11:45 and 13:01

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 13 - Downwind of the WWTW

This location was monitored for five minutes at 13:04.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -1 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 60 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields surrounding the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Locations 14 - Downwind of the WWTW

This location was monitored for five minutes at 13:10.

No odour was detected during the 5-minute survey periods. As the odour was not

perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 15 - Downwind of the WWTW

This location was monitored for five minutes at 13:16.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -1 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 20 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.



6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields surrounding the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 16 — 17 — Downwind/Upwind of the WWTW

These locations were monitored for five minutes each between 13:22 and 13:35.

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 18: Downwind of the WWTW

This location was monitored for five minutes at 13:35.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Agricultural/Animal’ in nature, with the offensiveness scored at -1 on
the hedonic tone scale. The odour was detected intermittently at this intensity for a
total of 40 seconds within the 5-minute observation period. No odour was detected

during the remainder of the 5-minute observation period.

It was noted that this odour did not originate from Clitheroe WWTW and instead was

from animals in the fields surrounding the proposed development site.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Locations 19 - Downwind of the WWTW

This location was monitored for five minutes at 13:37.

No odour was detected during the 5-minute survey periods. As the odour was not

perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 20: Downwind of the WWTW

This location was monitored for five minutes at 13:45.

Odour was detected during the 5-minute survey period. The maximum odour intensity

during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
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was ‘Sludge’ in nature, with the offensiveness scored at -3 on the hedonic tone scale.
The odour was detected intermittently at this intensity for a total of 10 seconds within
the 5-minute observation period. No odour was detected during the remainder of the

5-minute observation period.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 21 — 23 - Downwind of the WWTW

These locations were monitored for five minutes each between 13:55 and 14:16.

No odour was detected during any of the 5-minute survey periods. As the odour was

not perceptible, the odour effect is therefore deemed to be negligible.

Monitoring Location 24: Downwind of the WWTW

This location was monitored for five minutes at 14:17.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 1 ‘slight/very weak’. The odour
detected was ‘Faecal/Sludge’ in nature, with the offensiveness scored at -2 on the
hedonic tone scale. The odour was detected intermittently at this intensity for a total
of 30 seconds within the 5-minute observation period. No odour was detected during

the remainder of the 5-minute observation period.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 25: Downwind of the WWTW

This location was monitored for five minutes at 14:25.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 2 ‘slight/weak’. The odour
detected was ‘Faecal/Sludge’ in nature, with the offensiveness scored at -2 on the
hedonic tone scale. The odour was detected intermittently at intensity 1 ‘slight/very
weak’ for a total of 30 seconds, and at intensity 2 ‘slight/weak’ for a total of 40 seconds
within the 5-minute observation period. No odour was detected during the remainder

of the 5-minute observation period.
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The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 26: Downwind of the WWTW

This location was monitored for five minutes at 14:35.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
was ‘Aeration (Sweet)/Faecal/Sludge’ in nature, with the offensiveness scored at -2 on
the hedonic tone scale. The odour was detected intermittently at intensity 1
‘slight/very weak’ for a total of 30 seconds, at intensity 2 ‘slight/weak’ for a total of 40
seconds, and at intensity 3 ‘distinct’ for a total of 10 seconds within the 5-minute
observation period. No odour was detected during the remainder of the 5-minute

observation period.

The average odour intensity is calculated to be 1 ‘slight/very weak’, and in
combination with the calculated odour pervasiveness/extent of 0% corresponds to a
negligible overall odour exposure with reference to Table 15 of the IAQM guidance

and a negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Location 27: Downwind of the WWTW

This location was monitored for five minutes at 14:42.

Odour was detected during the 5-minute survey period. The maximum odour intensity
during the 5-minute observation period was scored at 3 ‘distinct’. The odour detected
was ‘Faecal’ in nature, with the offensiveness scored at -2 on the hedonic tone scale.
The odour was detected intermittently at intensity 2 ‘slight/weak’ for a total of 30
seconds, and at intensity 3 ‘distinct’ for a total of 10 seconds within the 5-minute
observation period. No odour was detected during the remainder of the 5-minute

observation period.

The average odour intensity is calculated to be 0 ‘not perceptible’, and in combination
with the calculated odour pervasiveness/extent of 0% corresponds to a negligible
overall odour exposure with reference to Table 15 of the IAQM guidance and a

negligible odour effect when taking into account a receptor sensitivity of High.

Monitoring Locations 28 - Downwind of the WWTW

This location was monitored for five minutes at 14:48.



6.40 No odour was detected during the 5-minute survey periods. As the odour was not

perceptible, the odour effect is therefore deemed to be negligible.
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Appendix E
Odour Concentration Maps
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