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Walker Resource Management Limited (WRM) were commissioned by Biowise Ltd to
undertake an Odour Impact Assessment forthe Aerated Static Pile (ASP) bays at their Willerby
site on Albion Lane, HU10 6TS.

The Odour Impact Assessment is produced in support of an applicatioto the Environment
Agency tovary the sites existingenvironmental permit to increase the anrual throughput at the
site from 75,000 tonnes to 90,000 tonnes The main aims of the assessment are to:

Outline the assessment criteria, justifying the approach ad input variables;

Quantify the main sources of odour;

Identify site specific conditions likely to affect dispersion and quantify input variables;
Model predicted odour levels based on outlined input variables and assess suitability of
development based m threshold values;

Provide advice on appropriate mitigation measures to ensure that odour from the
operations does not have a significant impact on local sensitive receptors.

The site is located in Willerby, 7km west of Hull and approximatly 14km from the M62.
Willerby is situated approximately 2km to the southeast of the site and Beverley 8km to the
northeast. Access to the site is via Albion Lane.

The site is split by Westfield Road into a northern and southern portion of the site. Thaorthern
area consists of an iavessel composting (IVC) facility treating food and green wastes through
an enclosed vessel tunnel system. The southern area of the site consists adrated static pile
composting, open windrow composting, wood recycling andsoils manufacture. This Odour
Impact Assessment only considers thémpacts from the ASP bays.

The immediate surroundings are generally agricultural in nature although immediately south of
the southern portion of the site is a former landfill site. The rarest residential property is
approximately 560m north of the site on Westfield Road. The nearest sensitive receptor is
approximately 490m to the south of the site and it is commercial in nature.Figure 1 indicates
the local setting of the site, situatedat national grid reference 501170, 431362 (approximate
centre of the ASP bays).
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Figure 1 - Site Location on 4km x 4km Georeferenced Base Map

Air quality modelling requires that sources of emissions are defined in terms of dimensions,
location and physical characteristics of temperature and velocity. This modelling study has been
carried out to assess the potential impact on local air quality da to releases of odour fromthe
area sources of the ASP bays located on the southern portion dffie site.

The GICOM aerated static pile (ASP) system is a concrete impermeable modular bay system
with integrated forced aeration. The ASP process is @&ontained and automated static pile
composting system. There are five bays, each 30m (w) x 20m (I) x 4m (h) with an individual
capacity of 1,560t and a combined capacity of 7,800t.

Each floor is equipped with a stainless steel fan installed with a 22kW gacity that can reach up
to 5kPa pressure. The fans nominally provide an airflow for half of each section at 50th/m 2.
Each bay floor section is 30m x 20m, equalling 600/ Each fan can therefore supply 50rfth/m 2
X 600m? x 50% = 15,000n¥/h.

The fan is onnected to an aluminium plenum. The plenum is connected with a servoontrolled
valve and a pressure box (4 per floor). Each pressure box is connected (with a machete, so it can
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be disconnected during emptying the floor) to 7 thickwalled polyethylene (PB pipes. There are
4 pressure boxes per bay, therefore 28 pipes per bay.

Each ASP bay is supplied with sensors that partially automate the composting process in line
with defined critical limits. The aerated stabilisation floors are supplied with measurenent of:

Pile temperature: 4 temperature probes per bay.

Air temperatures: 2 sensors for the whole ASP array, for the supplied fresh air (dry and
wet bulb).

Backpressure: 1 pressure sensor per plenum, or 1 sensor per ASP bay.

Pile oxygen: 1 oxygen sensagper bay.

Power uptake.

The monitoring system is linked to a computer software package that enables batch traceability
through the process with attached monitoring records.

Prior to waste material being stabilisedin the ASP baysit iseither sanitised in the IVC tunnels
in the northern portion of the site, a process which takes one weelSanitisation of certain waste
types may also take place in the ASP baywhich takes two weeks,followed by stabilisation in
the bays.Stabilisation in the ASPbays is &b-week process.Therefore, at any one time, there will
be material of differing ages,ranging from fresh to one week old from the IVC tunnels through
to six or seven weeks old when the material is removed from the bays

This odour impact assessment has been produced by WRM and considers the impacts of odour
on sensitive receptors in close proximity to theASP bays The main aims of the assessment are
to:

Outline the assessment criteria, justifying the approach and inpuwariables;

Quantify the main sources of odour;

Identify site specific conditions likely to affect dispersion and quantify input variables;
and,

Model predicted odour levels based on outlined input variables and assess suitability of
development based on threshold values
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In order to provide meaningful input parameters to be modelled against a set threshold value
the regulatory background to air quality modelling is provided. The regulatory setting forms the
basis for the justification for model input data and the assessment of modelled output data
against set values.

EC Council Directive 96/62/EC on ambient air quality assessment and management (The Air
Quality Framework Directive) established a framework through which the European Union will
agree limit or target values for air pollutants. The limits within the EC Directive were
implemented by The Air Quality Limit Value Regulations. EC Council Directive 2008/50/EC
consolidated earlier air quality directives. TheLimit Value Regulations set air quality standards
for a range of air pollutants. The UK Government has published an Air Quality Strategyvhich
sets out how the Government proposes to fulfil the UK's obligations underthe Air Quality
Directive. The Air Quality Strategy (AQS) for England, Scotland, Wales and Northern Ireland
sets out the policy, targets and objectives for a range of air pollutants.

The Technical Guidancéto local authorities for the review and assessment of air quality sets
out the methods to be used to determine if the air quality objectives are likely to be achieved.
The air quality standards are intended to protect human health and should apply to dwellings
and land to which the public has access, irrespective of ownership. A slighttijfferent approach

is usually appropriate when considering amenity impacts from odour. This assessment assumes
odour benchmarks around the proposed site should only apply to residential areas. Footpaths
adjacent to the site are not considered to be sensive to odour.

Part 11l of the Environmental Protection Act (EPA) 1990 (as amended by the Noise and Statutory
Nuisance Act 1993) contains the main legislation on Statutory Nuisance and allows local
authorities and individuals to take action to prevent a statutory nuisana. Section 79 of the EPA
defines, amongst other things, smoke, fumes, dust and smells emitted from industrial, trade or
business premises so as to be prejudicial to health or a nuisance, as a potential Statutory
Nuisance. It also defines accumulation or dposit, which is prejudicial to health as a nuisance.

The Environment Agency has produced guidance for the quantification and assessment of odour
and odour benchmarks using Dynamic Dilution Olfactometry (DDO) and Hedonic Tone Analysis
(HTA) for everyday odours. DDO is the standard method for measuring odour in Europe which
involves diluting a grab sample in a laboratory under the BS EN 13725:2003 standard. Under
this standard an odour unit is a measure of the concentration of a mixture ofodorous
compounds, with one unit being loug/m?.

The Environment Agency H4 Guidancé states that the benchmarks are based on the 98th
percentile of hourly average concentrations of odour modelled over a year at the
site/installation boundary where:

1 DEFRA (2007) The Air Quality Strategy for England, Scotland, Wales and Northern Ireland Vols 1 & 2.
2 DEFRA (2009) Review and Assessment Technical Guidance TG(09).
3 Environment Agency (2011) H4 Odour Management. Environment Agency: Bristol.
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1 1.5o0ug/m? for most offensive odours
1 3.0oueg/m3for moderately offensive odours
9 6.0 oug/m?for less offensive odours

Odour exposure of 1.50ug/m? 1 hour 98%ile would produce the most offensive odours such as
biological landfill odours, rotting animal and fish remains, whereas moderately offensive odours
would include well aerated green wastecomposting, fat frying and intensive livestock farming
and the less offensive odours include bakeries, breweries and coffee roasting. There is some
uncertainty regarding which benchmark should be used to assess odour from this process as this
depends on the condition of the imported feedstock and the effectiveness of the design and
operational controls.

The most frequently referenced case law in the UK in relation to odour assessment is that of
the Newbiggin-by-the-Sea Inquiry, defended by Norhumbrian Water Limited*. In the absence
of any definitive Agency guidance, this criterion has been the one most commonly appliesince
this date for odorous emissions from many industry types. The report of the Inspector
concluded that:

hThere are no guidelines against which to
technique defines a hfai nt5Wdw/m Whileas | yi ng
particularly sensitive person could detect an emission level as low as 2.0edm?, it
seems to me that adoption of a level of 5.00&m? for the appeal site proposals is

both reasonabl e and cautious. A

As a result of this case, an impadriterion of C98, 1hour 5.0 oug/m? has been frequently quoted,
accepted and applied as being sufficient to prevent reasonable annoyance for a number of
industry sectors.

Another case law referenced inthe Guidance on the assessment of odour foplanning by the
Institute of Air Quality Management?® is from the Public Inquiry into residential developments
near to a Sewage Treatment Works in Cockermouth, Cumbria.The report of the Inspector
concluded that:

IShould odours fall within medium offensiveness, rather than low, the C98, 1hour 3 og/m?
level modelled by the appellant indicates that it would not impinge on the appeal dwellingét

Therefore, in this case, the impact criterion of @8, lhour 3.0 oug/m? has been applied as being
the threshold below which there would be little impact onreceptors.

Another source of research into odour impacts in the UK has been the wastewater industry. The
most in-depth study published study in the UK of the correlation between ¢ modelled odour
impacts and human response (doseffect) was published by UK Water Industry Research

4 Department of the Environment (15th July 1993) Appeal by Northumbrian Water Ltd: Land Adjacent to Spital
Burn, Newbiggin-by-the-sea, Northumberland. Case ref: APP/F2930/A/92 206240.

5 Bull et. al., (2018) IAQM Guidance on the assessment of odour for planning i version 1.1. Institute of Air Quality
Management, London.

as
wi
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(UKWIR) in 2001°. This was based on a review of the correlation between reported odour
complaints and modelled odour impacts in relation to 9 wastewatertreatment works in the UK
with ongoing odour complaints. The findings of this research indicated the following:

At modelled exposures of below Gg, Lnowr 50ug/m3, complaints are relatively rare, at
only 3% of the total registered,

At modelled exposures between Gs, 1hour 50Ug/m? and Gos, 1hour 100ug/m?3, a significant
proportion of total registered complaints occur; 38% of the total;

The majority of complaints occur in areas of modelled exposure greater than &, Lnour
10oug/m?3,59% of the total.

The use of odour units, based on human response to odour, rather than chemical speciation,
presumes that human response to odour can be quantified scientifically. The European Standard
for measurement of odour concentration, BS EN 13725:2003, has been developed over the last

decade and has now been adopted

This standard specifies the sampling and analytical procedures for dynamic olfactometry and
the quality assurance requirements for repeatability of results. Under this standard, odour
samples are collected in gas bags and presented to a selected panel in laboratory conditions.
Samples are diluted in clean air and presented randomly in a continuous airflow. Based on this
type of sampling method, the limt of detection for 50% of the test panel is 1.00/m?.

6 Odour Control in Wastewater Treatment i A Technical Reference Document. Ref 01/WW/13/3 i UKWIR, 2001.
7 BSi (2003) BS EN 13725:2003. Determination of odour concentration by dynamic olfactometry. BSi: Bristol.
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An emission inventory has been created froma combination of measured / sampled data and
technical data for the GICOM system as set out in Section 1.2 abovévionit oring from 3 ASP
bays took place between Tuesday 1% January and Thursday 13' January 2021.Each bay had
material of a different age in somefresh, some old and some in the middldt had previously
been agreedwith the Environment Agency that this would provide a representative sample of
the material in the bays at any one time. It was also agreed that some monitoring would be
carried out whilst the fans in the bayswere on and some whilst the fans were off, again to
provide arepresentative snapshot of emissions at any one time.

WRM has compiled aninventory for the process emissionswhich is summarised in the table
below:

Table 1 - Summary of Emission Sources

Source Location Emission Type
ASP Bay 1 501119, 431397 Area
ASP Bay 2 501145, 431380 Area
ASP Bay 3 501170, 431362 Area
ASP Bay 4 501195, 431344 Area
ASP Bay 5 501221, 431326 Area
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Figure 2 - Diagram of Emission Sources

Odour sampling was carried out on three of the five ASP bay$he sampling strategy was agreed
in writing with the Environment Agency before the monitoring was carried out. 15 odour
samples were taken acrosseach bay.Each bay was divided into 15 equal area o#0m2. This
ensured representative sampling was taken acres the full 600n¥ area of each bay. 12 of the
samples were taken whilst the fans were on and three were taken whilst the fans were off. When
the fans were on, a standard sampling hood was usddr the sampling as the GICOM system
fans were forcing air through the piles. When the fans were off, a Lindvall Hood was used for the
samplingwhich uses a pump tareate a flow of air through the hood.

The fans are onfoff evenly across the year. In order touse a representative odour concentration
in the model, the mean concentration from those yielded from when the fans were on were
calculated and the same calculation was applied to those concentrations from when the fans
were off. The mean of these two concentrations was then taken to provide a single odour
concentration. This was applied to each bay that was monitoredBay 1, Bay 3 and Bay 4).

Bay 1 was monitored on the first day. This contained the oldest materialThe material in this bay
was a total of six weeks old, having spentone week being sanitised in tre IVC tunnels before
spendingfive weeks undergoing stabilisation in theASP bay.

Bay 3 was monitored on the second day. The material in this bay was a total of four weeks old,
having spent one week being sanitised in the IVC tunnels before spending 3 wke undergoing
stabilisation in the ASP bay.

Bay 4 was monitored on the final day. The material in this bay was a total of two weeks old,
having spent one week being sanitised in the IVC tunnels and one week undergoing stabilisation
in the ASP bay.
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As canbe seen in Table 2 below, the odour concentratiofrom the youngest materialwas higher
than that from the oldest material, with the concentration from the medium aged material being
between the two.

These ASP bays were chosen to provideepresentative samples for the differing ages of
material that can be found in the bays at any one time. Howevegppropriate concentration s
needed to be applied b those bays that were not monitored (Bays2 and 5). In order to provide
a worst-case scenario, it was decide that the concentration applied to Bay 5 would be the same
as that calculated for Bay 4 and that for Bay 2 would equal that calculated for Bay 3. Therefore,
the highest odour concentrations were used for two of the bays the medium concentration
applied to two bays and the lowest odour concentration applied to just one bay. Given the
continuous nature of the composting processhere would never be a scenario where morelan
two ASP bays housed material that was less than two weeks old artdere would never be a
scenario where more than two bays housed material that was between two and four weeks old.

Table 2 - Mean Odour Emission Concentration Apgied to eachASPBay

Mean Odour
Source Emission

Concentration
ASP Bay 1 142.8 oug/m?
ASP Bay 2 468.4 oug/m?3
ASP Bay 3 468.4 oug/m?3
ASP Bay 4 2,162.3 oug/m?
ASP Bay 5 2,162.3 oug/m?3

The dispersion model used, see Section 4 below, requires tleglour emissions to be converted

into a specific odour emission rate, reported as otfm?/s. This is done using two calculations, one
when the normal sampling hoodwas used and one when the LindvalHood was used. The
calculation® for when the normal hood was used is as follows

{Air flow rate inside the hood (n7/s) x Odour concentration (oug/m?) / Area beneath hood (15)}

The velocity inside the hood was too low to measure by the specialist monitdng team.

Therefore, technical data was used to provide the air flow rate. As per Section 1.2 abovie

fansin the ASP baysominally provide an airflow for half of each section at 50ni/h/m 2. Given

that the fans are on / off approximately 50% of the time, for the purpose of this calculation, the
air flow provision has been halved to 25m/h/m 2 to provide the average flow rate when the fans
are on and off. This equates to 0.0069n¥/s/m?2. This figure was used in the calculatiorof the

specific odour emission rate from each bayit should be stated that the area beneath the hood
was 1n?.

When this calculation is applied toeach bay, the following odour emission rates are yielded:

8 Capelli et al (2018). Comparison of Field Inspections and Dispersion Modelling as a Tool to Estimate Odour
Emission Rates from Landfill Surfaces. The Italian Associated of Chemical Engineering, Vol 68.
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Table 3 - Specific Odour Emission Rate from each ASP Bay

Source Specific Odour
Emission Rate
ASP Bay 1 0.99 oug/m?/s
ASP Bay 2 3.25 oug/m?/s
ASP Bay 3 3.25 oug/m?/s
ASP Bay 4 15.02 oug/m?/s
ASP Bay 5 15.02 oug/m?/s

It is considered that, due to the largely arable agricultural nature of the surrounding land, there
are no significant sources of odour within the study area that require modelling at a baseline
level. While this may not be fullyrepresentative of the background odour concentration for the
area, it does provide a worsecase scenario for modelling the impact of the development.

The objective of the assessment is to determine the potential extent to with nuisance could
reasonably be expected to occur as a result of emissions from the site (whether this be against a
criterion of hno reasonable cause for annoyancefrF

It is considered that the highest impactcriterion that could be applied is Gs, Inour 5.00ug/m?; i.e.
that which reflects the findings of the UKWIR research in that complaints are relatively rare at
this level and has most commonly been applied and accepted in the UK to date. However, in light
of Defra guidance and the Agency H4 guidance, results have also been discussed by comparison
to the Cos, lnour 3.00ug/m3. The EAL to be applied to this study are considered in context to the
sensitive receptors within proximity of the site location. This isdiscussed further in Section 3.4.

In accordance with the IAQM® guidance on the assessment of odour, the significance of the
odour impact can be assessed in relation to the magnitude of the impact and the sensitivity of
the receptor. Residential receptors are considered to have high sensitivity, commercidlleisure
receptors have moderate sensitivity and industrial/ agricultural receptors have low sensitivity.
The magnitude scale has been developed based on the suggested EALsddours provided in
Section 3.3. The magnitude is combined with the receptor sensitivity to determine the
significance of the impact as shown in Tabld.

It is important to note however that there is limited evidence of the dose related odour impact

in the community and therefore assigning significance is not as straightforward as simply

following the matrix in Table 4. Although the matrix acts as a guide, professional judgement still

needs to be used to take into account various factors suchas a commurfys e xi st i ng t ol
of odours.
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Table 4 - Matrix for the Assessment of EAL Significance

>10 Moderate Substantial Substantial
5-10 Slight Moderate Moderate
3-5 Slight Slight Moderate
15-3 Negligible Slight Slight
0.5-1.5 Negligible Negligible Negligible
<0.5 Negligible Negligible Negligible

v3.0
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The following section outlines the data and model parameters utilised in order to model the
emissions from the proposed development at identified sensitive receptors. Identification is
provided of data sources, input parameters within the chosen model andcknowledgement of

uncertainty inherent with modelling exercises.

The transport and transformation of a pollutant in the boundary layer can be predicted with a
reasonable degree of confidence using an appropriate mathematical model heE model used for
this exercise is ADMS %2 which is developed by Cambridge Environmental Research
Consultants (CERC) Ltd. ADMS 5 is a shortange dispersion modelling software package that
simulates a wide range of buoyant and passive releases to atmosptee It is a new generation
model utilising boundary layer height and Monin-Obukhov length to describe the atmospheric
boundary layer and a skewed Gaussian concentration distribution to calculate dispersion under
convective conditions. The model utilises meeorological data to define conditions for plume
rise, transport and diffusion. It estimates the concentration for each source and receptor
combination for each hour of input meteorology, and calculates usesselected longterm and
short-term averages. Themodel is routinely used by UK environment agencies.

The principal factors affecting the concentration of a pollutant are:

source characteristics including source strength, height of discharge, density, and
temperature of the release;

prevailing atmospheric conditions including wind speed, wind direction, cloud cover,
precipitation, ambient temperature and the depth of the boundary layer; and

adjacent buildings, topography and local surface conditions.

These factors can be assigned numerical values and the resultant downwind concentrations of
pollutants may be predicted.

Uncertainty in dispersion modelling predictions can be associated with a variety of factors,
including:

Model uncertainty - due to model limitations;

Data uncertainty - due to errors in input data, including emission estimates, land use
characteristics and meteorology; and,

Variability - randomness of measurements used.

Potential uncertainties in model results have been minimised as far as practicable and worst
case inputs used in order to provide a robust assessment. This included the following:

Choice of model- ADMS 5 is a conmonly used atmospheric dispersion model and results
have been verified through a number of studies to ensure predictions are as accurate as
possible;

Meteorological data - Modelling was undertaken using three annual meteorological data
sets from the closest observation site to the facility, selecting the year in which the
worst-case conditions were identified when modelled;
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Operating conditions - Operational parameters were supplied byBiowise Ltd based on
proposed design and anticipated operational activities. As such, these are considered to
be representative of likely operating conditions;

Emission rates- Emission rates were derived from process desigand sampled results
and are therefore conddered to be representative of potential releases during normal
operation;

Receptor locations - Receptor points were included at sensitive locations to provide
consideration of impacts on these areas. Emission levels at any point within the
assessment extets may be derived from the output model results; and,

Variability - All model inputs are as accurate as possible and worstase conditions were
considered as necessary in order to ensure a robust assessment of potential pollutant
concentrations.

Resultswere considered in the context of the relevant assessment levels. It is considered that
the use of the stated measures to reduce uncertainty and the use of worstase assumptions
when necessary has resulted in model accuracy of an acceptable level.

The emission conditions of the identified pollutant sources are based on sampled results and
technical information provided by Biowise Ltd. These are summarised in Table Below with
reference to Section 3.1 above.

Table 5 - Summary of Modelled Source Conditions

Parameter ASPBay1l | ASP Bay 2 ASP Bay 3 ASP Bay 4 ASP Bay 5
Coordinates (x.y) 501119, 501145, 501170, 501195, 501221,
431397 431380 431362 431344 431326
Source Type Area Area Area Area Area
SourceArea (n?) 600 600 600 600 600
Temperature (°C) Ambient Ambient Ambient Ambient Ambient
Velocity (m/s) 0.393 0.393 0.393 0.393 0.393
Release Height (m) 4.0 4.0 4.0 4.0 4.0

Meteorological data used in this assessment was taken frorheconfield meteorological station,
over the period January 2019 to December 2021 (inclusive). leconfield meteorological station

is located approximately 12km north of the Biowise Ltd site. DEFRA guidance LAQM.TG(09)
recommends meteorological stations within 30km of an assessment area as being suitable for
detailed modelling. This is the closest met station to the proposed site of development. All
meteorological data used in the assessmentvas provided by the Met Office, which is an
established distributor of meteorological data within the UK.

The worst-case results vary with the year of hourly sequential meteorological data used to
predict dispersion. The worstcase meteorological data for dispersion is for theyear 2021 and
this has been used in all subsequent analysis. Met data for this period is presented as a wind rose
in Figure 3 below with all data in Appendix B.
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Figure 3 - Wind Rose of Leconfield Meteorological Data for 2021

The model terrain algorithm should only be used where slopes are >1:10. The proposed site is
on ground where terrain effects are unlikely to affect dispersion and terrain effects have
therefore been discounted.

For buildings to be a factor forindustrial sources then the model should include all buildings of
height >= about a quarter of the height ofthe emission sourceand within a distance of 5L from
the stack, where L is the lesser of th building height and maximum cross wind widthThere are
no buildings or other structures that fall within this criteria to be modelled.

A desktop study was undertaken in order toidentify any sensitive receptor locations in the
vicinity of the site that required specific consideration during the assessment.A radius of 2km
from the centre of the ASP bays was used as the search areghe site is located ina largely
agricultural area. The nearest commercial receptor is approximately 490msouth of the ASP
bays whilst the nearest residential receptor is approximately 560m north of the bays.The
location of the nearest sensitive receptors and the distances and direction of these recdprs
from the site are summarised below inTable 6, axd are mapped out inAppendix A.
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DIEERED IO Coordinates
Receptor Type Site xy)
S : (m) '
HRO1 g Residential properties on | g0 e nial 2,000 501111, 433354
Riplingham Road
HRO2 g Residential property off Residential 2,000 501306, 433362
Main Street
HRO3 g Residential property on Residential 560 501319, 431900
Westfield Road
D49 Eppleworth Dog Exercise Leisure 637 501392, 431952
HROS g Residential property off Residential 917 501577, 432187
Westfield Road
HRO6 ¢ Residential property on . .
Westfield Road Residential 941 501651, 432174
HRO7 g Residential property on Residential 1,270 501875, 432393
Westfield Road
HRO8 ¢ Static Caravan Park 1 Residential 1,320 501992, 432383
HRO9 ¢ Static Caravan Park 2 Residential 1,366 502095, 432370
HR10 ¢ Castle Hill Hospital 1 Healthcare 1,597 502386, 432398
HR11 ¢ Castle Hill Hospital 2 Healthcare 1,545 502420, 432262
HR12 g The Barn at Willerby Hill Leisure 787 501862, 431737
HR13 g Cheval of Willerby Cafe Leisure 995 502068, 431780
HR14 g Residential properties on Residential 1,815 502806, 432149
Scaife Close
HR15 ¢ Total Fitness Hull Leisure 1,207 502300, 431791
HR16 g BSN Medical Commercial 1,160 502285, 431665
HR17 ¢ Greentrees Lodge Commercial 1,111 502259, 431534
HR18 ¢ Haltemprice Crematorium Commercial 1,248 502407, 431494
HR19 g Mercure Hull Grange Park Leisure 1,015 502150, 431102
HR20 ¢ Office Unit Commercial 952 502062, 431040
HR21 g Residential property on Residential 1,040 502145, 431003
Oak Hill
HR22 ¢ BP Petrol Station Commercial 899 501994, 431010
HR23 g Residential property on Residential 1,044 502130, 430951
Oak Hill
HR24 § Timber Angel Willerby Commercial 987 502037, 430891
HR25 g Residential property on Residential 1,118 502154, 430834
Victoria Avenue
HR26 § Summit Media 1 Commercial 489 501572, 431086
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PISEN Coordinates
Receptor Type Site )
(m) '
HR27 g Toby Carvery Leisure 721 501757, 430956
HR28 g Residential property on Residential 1,101 502163, 430724
Victoria Avenue
HR29 § Summit Media 2 Commercial 562 501593, 431009
HR30 § Waitrose Willerby Commercial 933 501890, 430776
HR31 g Residential property on Residential 1,208 502097, 430596
Great Gutter Lane East
HR32 g Humberside LMCs Commercial 665 501631, 430882
HR33 g McDonalds Commercial 990 501889, 430688
HR34 g Residential property on Residential 1,247 502101, 430528
Viking Close
HR35 g Lidl Commercial 848 501744, 430737
HR36 ¢ Residential property on . .
Great Gutter Lane West Residential 978 501819, 430627
HR37 g West Hill Road Residential 1,144 501850, 430465
HR38 ¢ Residential property on . .
Great Gutter Lane West Residential 836 501628, 430652
HR39 ¢ Residential property off . .
Great Gutter Lane West Residential 727 501528, 430727
HRA40 ¢ Agricultural Buildings off .
Great Gutter Lane West Agricultural 882 501527, 430552
HR41 g Residential property on Residential 1,220 501861, 430253
Laxton Garth
HR42 g Residential property on Residential 1,352 501595, 430070
Riplingham Road
HR43 g Unknown building off A164 Agricultural 613 501320, 430759
HR44 ¢ Residential property off . .
Great Gutter Lane West Residential 775 501348, 430604
HRA45 ¢ Residential property off . .
Great Gutter Lane West Residential 765 501304, 430610
HR46 g Residential property on Residential 1,311 501291, 430055
Riplingham Road
HR47 ¢ Agricultural Building Agricultural 1,142 501194, 430212
HR48 g Residential property off Residential 1,247 501186, 430106
Riplingham Road
HR49 g Residential property off Residential 1,333 501067, 430022
Riplingham Road
HR50 § Residential property on . .
Great Gutter Lane West Residential 862 501036, 430508
HR51 g Residential property on Residential 1,353 500817, 430052
Elveley Drive
HR52 g Residential property on Residential 1,334 500747, 430095
Riplingham Road
HR53 § Residential property Residential 687 500791, 430783
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Receptor Type Site )
- (m) :

HR54 g Residential property on Residential 1,412 500121, 430409
Riplingham Road

HR55 g Residential property on Residential 1,638 499623, 430830
Westfield Road

HR56 g Residential property off Residential 1,538 499690, 430943
Westfield Road

E:rf g Raywell Hall Country Lodge Leisure 1,817 499412, 430893
HR58 g Residential property off Residential 1,482 499730, 431030
Westfield Road

HR59 g Residential property off Residential 1,636 499534, 431307
Westfield Road

HR60 § Hessle Golf Club Leisure 1,013 500168, 431531
HR61 ¢ Residential Property Residential 1,101 500372, 432119
HR62 g Agricultural buildings off Agricultural 1,656 500217, 432706
Riplingham Road

HR63 g Residential property on Residential 1,012 501026, 433266

Rowan Gath
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This section presents the potential air quality impacts associated with the operation of the ASP
bays. Appendix C and Dsummarise the findings of the potential emissions and the scale and
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extent of potential impacts. Aspects of the assessment are discussed in more detail below.

It is a requirement of the Royal Meteorological Society Guidelines on Disgrsion Modelling® and

a subsequent review?’ that dispersion modelling studies should include a sensitivity analysis for
model inputs, to provide an estimate of the possible errors in the predictions. The potential
errors in predictions were outlined in Section 4. The sensitivity analysis conducted for this study
considers the likely variability and errors arising from meteorological data, surface roughness

and stack heights

The Environment

are:

potential combination of the effects of terrain and buildings on dispersion;
uncertainties in source estimates for diffuse releases; and

the low model headroom.

Despite these uncertainties, the modelling provides a useful comparison between the likely

AgencyHs

impact for the baseline and as proposedcenarios.

Initially, the model predictions consider the variability of emissions around the site for a range
of years (Leconfield 201932021 inclusive). This sensitivity analysis considershe predicted
odour for the proposed release conditions. This indicates that for the proposd release
conditions, the worst-case odour results vary significantly with the year of hourly sequential

meteorological data used to predict dispersion.

The worst-case impact predicted to occur varies from year to year and according to receptor.
The worst-case factors for year to year have beenaken into account in the assessment. The
worst-case year for dispersion i2021 as identified in Table 7.

Table 7 - Summary of L Max Odour Results (Mean) with Met Data Adjustments

me t h o d? infdicates that thee s s |
confidence in the model is low. However, the approach to assessment is the method normally
accepted by DEFRA, EA and other regulatory bodies. The main causes of model uncertainties

Met Data Year 2019 2020 2021
Odour
(Css, Inour, ou;/m3) 1.92 1.82 2.04

9 Royal Meteorological Society (1995) Atmospheric Dispersion Modelling Guidelines on the justification of choice

and use of models and the communication and reporting of results.

10 Atmospheric Dispersion Modelling Liaison Committee (2004) Guidelines for the Preparation of Dispersion
Modelling Assessments for Compliance with Regulatory Requirements i an Update to the 1995 Royal

Meteorological Society Guidance.

11 Ji Ping Shi and Betty Ng (2004) Risk based pragmatic approach to address model uncertainty. Air Quality

Modelling and Assessment Unit. Environment

Agency: Cardiff.

ng
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The land around the site consists oflargely agricultural land. The model runs were initially
conducted assuming a surface roughness @f.2m typically associated withthis land use type

The dispersion model has been run using surface roughness values of 0.1m, 0.2m, 0.3m, 0.5m,
1.0m and 1.5m across thelomain. These are likely to represent the credible range of worstase
dispersion factors within the study area. The worst case predictedmpact occurs at the most
affected dwellings when a surface roughness valuef 0.1m is assumed(see Table 8 below)
Although this is likely to beunrepresentative of most of the study areg it has been adopted
throughout to represent worst case scenario modelling

Table 8 - Summary of LT Odour Results (Annual Mean) with Surface Roughness Adjustmisn

Surface Roughness 0.1m 0.2m 0.3m 0.5m 1.0m 1.5m

Odour
(098, Jhour, ows/m 3)

2.34 2.04 1.88 1.64 0.88 0.65

Release height is not considered as part of the analysis given the fixgubint height for the
emission sources for the ASPBays at 4m These elements cannot be altered in release height
and as such are not modelled for sensitivity

The predicted contours for airborne pollutants are plotted in Appendix C. The predicted
concentrations at sensitive receptors are included within Appendix D and summarised in Table
9 below. These predictions are based on the worstase dispersion conditions for surface
roughness and meteorology.

The criteria used to assess the significance of these predictions were presented et in
Section 3.4. The significance of these predicted concentrations and deposits is summarised in
Table 9, where the predicted value is expressed as a percentage of the Environmental
Assessment Level (Tabld).

The worst-case odour impactsare summarised in Table 9 below. The emissions of odour are
predicted to be below the EAlower threshold limit (1.50ug/m?3) for all but seven sensitive
receptors, all of which arecommercial / leisure sensitive receptors that have moderate
sensitivity . All predicted odour levelsare below the EA typically applied threshold limit for
organic treatment of 3.0oug/m3. The impact of odour emitted from the proposed facility can be
classfied using the proposed assessmentriteria in Section 3.4 as negligible to slighfor long
term odour emissions.

Table 9 - Summary of Predicted Worst-Case Pollutant Impacts

Receptor
Sensitivity

HRO1 Residential High 0.31 Negligible

Receptor Type (Ces, Lhour, OUg/M?3) Significance
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Receptor Type ge i‘;?&ﬁ; (Cos, Lhour, OUE/M®) Significance
HRO2 Residential High 0.24 Negligible
HRO3 Residential High 1.36 Negligible
HRO4 Leisure Moderate 1.15 Negligible
HRO5 Residential High 0.89 Negligible
HRO6 Residential High 0.90 Negligible
HRO7 Residential High 0.60 Negligible
HRO8 Residential High 0.59 Negligible
HRO9 Residential High 0.58 Negligible
HR10 Healthcare Moderate 0.56 Negligible
HR11 Healthcare Moderate 0.73 Negligible

HR12 Leisure Moderate 2.30 Slight
HR13 Leisure Moderate 1.43 Negligible
HR14 Residential High 0.67 Negligible
HR15 Leisure Moderate 1.42 Negligible
HR16 Commercial Moderate 1.80 Slight
HR17 Commercial Moderate 2.34 Slight
HR18 Commercial Moderate 1.98 Slight
HR19 Leisure Moderate 1.15 Negligible
HR20 Commercial Moderate 0.82 Negligible
HR21 Residential High 0.67 Negligible
HR22 Commercial Moderate 1.27 Negligible
HR23 Residential High 1.09 Negligible
HR24 Commercial Moderate 0.96 Negligible
HR25 Residential High 0.88 Negligible
HR26 Commercial Moderate 2.29 Slight
HR27 Leisure Moderate 1.40 Negligible
HR28 Residential High 0.71 Negligible
HR29 Commercial Moderate 2.33 Slight
HR30 Commercial Moderate 1.00 Negligible
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Receptor Type ge i‘;?&ﬁ; (Cos, Lhour, OUE/M®) Significance
HR31 Residential High 0.67 Negligible

HR32 Commercial Moderate 1.58 Slight

HR33 Commercial Moderate 0.87 Negligible
HR34 Residential High 0.73 Negligible
HR35 Commercial Moderate 1.12 Negligible
HR36 Residential High 0.82 Negligible
HR37 Residential High 0.71 Negligible
HR38 Residential High 1.19 Negligible
HR39 Residential High 1.17 Negligible
HR40 Agricultural Low 0.69 Negligible
HR41 Residential High 0.64 Negligible
HR42 Residential High 0.37 Negligible
HR43 Agricultural Low 0.88 Negligible
HR44 Residential High 0.64 Negligible
HR45 Residential High 0.73 Negligible
HR46 Residential High 0.49 Negligible
HR47 Agricultural Low 0.41 Negligible
HR48 Residential High 0.38 Negligible
HR49 Residential High 0.35 Negligible
HR50 Residential High 0.60 Negligible
HR51 Residential High 0.37 Negligible
HR52 Residential High 0.31 Negligible
HR53 Residential High 0.81 Negligible
HR54 Residential High 0.21 Negligible
HR55 Residential High 0.21 Negligible
HR56 Residential High 0.18 Negligible
HR57 Leisure Moderate 0.13 Negligible
HR58 Residential High 0.18 Negligible
HR59 Residential High 0.18 Negligible
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Receptor Type ;Re i‘;?&ﬁ; (Cos, Lhour, OUE/M®) Significance
HR60 Leisure Moderate 0.46 Negligible
HR61 Residential High 0.29 Negligible
HR62 Agricultural Low 0.19 Negligible
HR63 Residential High 0.33 Negligible

This assessment indicates that odour emissions from thASP Baysare likely to be Negligible to

Slight for all emission sources at long term odour exposure scenarios. The slight significance

relates to nearby commercial / leisure receptors which areconsidered moderately sensitive

receptors. It could be argued that thesereceptor s could be classified as Low, and therefore the

significance would be reduced to Negligible. This is due to thamount of time that humans are

present at the receptors at any one time.In any case, all modelled sensitive receptor exposure

levels were below the typical EA odour benchmark level of 3.00e/m?2. The concentrations at all
highly sensitive residential receptors aremodelled to be below 1.50ug/m?.
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The following measures are proposed to prevent or minimise odourmpacts:

The site continues toemploy an Odour Management Plan compliant with current EA H4
Guidance to minimise odour generation and release.

Daily sniff checks should be undertaken by a trained operative to monitor odour levels
generated by the facility.

Supervisory staff shall be tained to ensure that the works are operated within
specification.

All process operations shall be subject to routine planned preventative maintenance
including but not limited to the ASP bay fans and pipework
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The following conclusions aredrawn from the modelled output data and justification for model
approach discussed throughout.

Baseline odour levels are considered to be negligible given the site location within a
primarily agricultural area.

The overall confidence in he model predictions is medium. A detailed model sensitivity
analysis has been conducted to improve the robustness of the predictions.

The assessment takes account of the worstase model predictions, the relevant
Environmental Assessment Level (EAL) andhe significance criteria as detailed.
Exposure to the annual mearodour is likely to benegligible to slight.

The emissions from the proposed installation are unlikely to result in odour
concentrations above the typically employed EA threshold value of 3.0ug/m?.
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Units = oug/m?®

SR=0.1
Met year = 2021
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