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Cork O’'Callaghan Moran & Associates

ENVIRONMENTAL MANACEMENT FOE BEUSINESS

Ms Noeleen Keavey

Environmental Licensing Unit

Office of Environmental Sustainability
Environmental Protection Agency

PO Box 3000
Johnstown Castle Estate
County Wexford 16 May 2018
&
Re: Application for Waste Licence (W0217—Oil£ﬁlarnev Waste Disposal Ltd
NE
A

\QO &

Dear Ms Keavey, NN

A

| refer to the Agency’s Ngé?g\é’dated 9th March 2018 in accordance with Article
16 (1) of the Waste Management (W\:@ﬁ%ing) Regulations 2004, as amended. On behalf of
Killarney Waste Disposal Ltd (KWD g\&%ycling), | enclose one original and one hardcopy of the
response. Also enclosed are two&b-ROM discs containing files of the response in searchable
PDF format. The content ofcthe electronic files is a true copy of the response and the

supporting attachment.

The EPA’s observations and requests are set out in italics followed by KWD Recycling’s
response.

Section 4.3.2 of the of the BAT Guidance Note on Best Available Techniques for the Waste
Sector: Waste Transfer and Materials Recovery (December 2011) states that a control
technique for odour is to capture, contain and treat odours from enclosed areas.

The BAT Guidance Note recognises that at installation/facility level the most appropriate
techniques depend on local factors and that a local assessment of the costs and benefits of
the available options may be required to establish the best site specific option. The factors

to be taken into consideration include;

. the technical characteristics of the facility/installation;
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° the geographical location of the facility/installation;
. local environmental considerations, and
° the economic and technical viability of upgrading the existing installation/facility.

The Guidance Note acknowledges that the overall objective of ensuring a high level of
environmental protection can involve making a judgment between different types of
environmental impact and that these judgments are often influenced by local
considerations.

Section 4.3.2 of the Guidance Note refers to both ‘Management’ and ‘Control’ Techniques
for air emissions. It is a BAT Management Technique that at the design stage consideration
be given to the requirement for the capture, containment and treatment of odorous air. It
is a BAT Control Technique to ensure that the handling or treatment of malodourous waste
be carried out in an enclosed area suitable for the capture, containment and treatment of
odours.

It is clear the Section 4.3.2 does not require the mandato@ér&ovision of a system to capture,
contain and treat odorous waste at every waste m@a#froment facility, but rather that this is
one of a variety of control measures that are pog;ﬁ\t\iﬁ y applicable.

&
At a site specific level the need for su.c&% tem is based on local conditions and an
assessment that the negative environ é‘r})&ﬁ effects associated with the operation of the
system (increased energy consumpgi§®§~ith consequent greenhouse gas emissions and

increased operational costs) are out\gﬁﬁghed by the positives.
N
QOQ&Q
1. State whether it is proposed to install negative air pressure in the main building and the
outdoor enclosed area in which residual, food and odour-forming waste is stored.

KWD Recycling remains of the opinion that, as there is no evidence its installation is either a
cause of, or likely to be a cause of odour nuisance, there is at present no need to install a
system to capture, contain and treat odours.

If the Agency, at some time in the future, decides based on changes to the local conditions
that a negative air odour control system is required in the main building and the outdoor

enclosed area where the brown bin waste is stored, then KWD Recycling will install such a
system.
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a) State by what means air will be extracted;

The air from the main building will be extracted using a centrifugal fan and ducting
suspended from the ceiling. The ducting will extend to the enclosed area where the brown
bin waste is stored to draw odorous air from there into the main building.

The main building dimensions (length x width x height) are 70m x 36m x 9m and the volume
is 22,680m3. An effective negative air pressure system typically requires an overall minimum
of 2 building air changes/hour. As a factor of safety, a design air change of 2.6 times in the
main building was selected and this equates to an hourly air extraction rate of 55,800m?3.

This proposed extraction rate does not take into consideration the presence of the waste
materials and the processing equipment inside the main building, which would reduce the
actual free air volume meaning that in effect the air changes will be greater than 2.6 times.
This additional capacity will accommodate the air extracted from the food waste storage
area, whose dimensions are 4m x4m x 16m, giving a volume is 256m3.

The air intake to the main building will be controlled by wall mounted, negative pressure
controlled louvers that automatically open and close de 5ﬁding on the air pressure inside
the building. When the rapid opening/closing door is gﬁened the pressure drop inside the
building will result in the louvres closing and a G@g) e will only occur through the door,
thereby preventing the escape of fugitive odo@ Qﬁ\'ilssmns.
o‘l\@\

b) State what treatment system, lfg%g,owdl be used at any air extraction points;

S
The air extracted from the main bu@ﬂﬁg and the enclosed brown bin waste storage area will
be treated in an odour control ugﬁ (OCU) located to the west of the main building. The OCU
will comprise a dust filter toCremove particulates followed by a carbon filter to remove
odorous compounds. The treated air will vent to atmosphere via a 12m high stack. The
details of the proposed OCU will be submitted to the Agency for its prior approval as part of
a Specified Engineering Works

c) Specify what emission limit values, if any, are proposed for air emission points with
regard to odour.

The proposed emission limit values for the OCU stack is 1,000 1,000 Oug/m?3.
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d) Provide odour dispersion modelling which is in accordance with the Air Dispersion
Modelling from Industrial Installations Guidance Note (AG4) (EPA, 2010) for the proposed
emissions to atmosphere.

KWD Recycling commissioned Odour Monitoring Ireland Ltd (OMI) to complete an odour
dispersion model for the emission from the OCU stack and a copy of the OMI report is in
Attachment 1.

OMI concluded that an odour emission limit value of 1,000 Oug/m?3 will result in odour
concentration level of less than 1.20 Oug/m3 for the 98th percentile of hourly averages at
the nearest receptors, which are private residences to the north, east and south of the
installation. This is less than the 3.0 Oug/m?3 limit recommended in Guidance Note (AG4).

The Irish Transverse Mercator (ITM) co-ordinates for the stack, which if the OCU is installed
will be give emission point code A-1, are provided in Table 2.1 of the OMI report.

Yours Sincerely,

L( 9& 7y

os?‘

&
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ATTACHMENT 1

OMI Air Dispersion Modelling Reg.ort
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Killarney Waste Disposal Ltd

This document is submitted as an assessment of information for the proposed installation of

an OCU at the named operational facility located in Aughacureen, Killarney, Co. Kerry.

Respectively submitted,

Gleen,

Brian Sheridan B.Sc. M.Sc. (Agr) Ph.D (Eng).

For and on behalf of Odour Monitoring Ireland™

www.odourireland.com
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Client: Killarney Waste Disposal Ltd
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Executive summary

Odour Monitoring Ireland Ltd was commissioned by Killarney Waste Disposal Ltd to perform a
desktop odour impact assessment of the proposed odour control system to be located in
Killarney Waste Disposal Ltd processing facility located in Aughacureen, Killarney, Co. Kerry.
Details and specifics describing the proposed odour control system operation were provided
to Odour Monitoring Ireland Ltd in supporting documentation from the client.

The main aims of the study were to assess the likely odour impact in the vicinity of the
operational facility following the installation of an odour control system based on the supplied
facts and figures utilised to build the odour dispersion model.

It was concluded from the study that:

1. The proposed facility will install an odour control system capable of treating 58,800
m®/hr of odour air to a level of less than 1,000 OuE/m3 100% of the time.

2. The proposed operational facility will result in odour concentration level of less than
1.20 Oug/m® for the 98" percentile of hourly averages at all named receptors R1 to
R16 — see Table 3.1. This is in compliance with the proposed limit of less than or
equal to 3.0 Oug/m® for the 98" percentile of hourly averages for 5 yrs. of screened

data.
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1. Introduction and scope

1.1 Introduction

Odour Monitoring Ireland Ltd was commissioned by Killarney Waste Disposal Ltd to perform a
desktop odour impact assessment of the proposed odour control system operations at the
Killarney Waste Disposal Ltd processing facility located in Aughacureen, Killarney, Co. Kerry.

This document presents the materials and methods, results, discussion of results,
conclusions gathered throughout this desktop study.

1.2 Scope of the work

The main aims of the study were as follows:

e Estimate the overall expected odour emission rate from the odour control system
based on supplied information by the client.

e Use this odour emission data to perform an odour dispersion modelling assessment
in accordance with procedures contained in EPA guidance document AG4.

&
&
o
SES
000\79
G
i
S
N
55
S
DEN
Qé \\\\q
N
\0
P
S
www.odourireland.com 1

EPA Export 23-05-2018:17:30:42
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2. Materials and methods
2.1 Odour emission rate calculations

The odour emission rate calculation was performed using data gathered from information
supplied by the client. The odour threshold concentration limit value is based on a value
which facmtates compliance with the proposed guideline limit value of less than 3.0 Oug/m®
for the 98™ percentile of hourly averages for a worst case meteorological year of screened
data.

It is assumed in this assessment that the installed system will provide a sufficient extraction of
air from the facility to prevent fugitive emissions for the building fabric which the facility is
operated with closed doors.

Table 2.1 provides the basic calculations and assumptions utilised.

Table 2.1. Odour emission rate estimation for the proposed odour control system to be
located in Killarney Waste Disposal, Aughacureen, Killarney, Co. Kerry.

Parameter Value Notes

X coordinate (m) 493554.3 -

Y coordinate (m) 593949.8 -

Stack base level (A.0.D) (m) 93.133 o -

Stack height (m) 12 £ -

Stack tip diameter (m) 1.00 S -

Stack tip area (m°) 0.7855 NES -

Efflux velocity (m/s) 0.8 Oog?;g\Based on stack tip diameter and full flow

R operation.
Temp (K) 293.150 & Average expected temperature

Exhaust gas flow (Nm®/hr , N (\@
293.15K, 101.3 KPa) ‘533@ At full flow

Exhaust gas odour <<° Q%\OOO

concentration (OuE/m ) Max expected odour concentration

Exhaust gas odour emission \0 o .

rate (Oug/s) &\ 16,340 100% of the time
Building finish floor level (m) O] 93 -

Max building height (m) 12.331 Ridge of site buildings

2.2 Dispersion modelling

Any material discharged into the atmosphere is carried along by the wind and diluted by the
turbulence, which is always present in the atmosphere. This dispersion process has the effect
of producing a plume of polluted air that is roughly cone shaped with the apex towards the
source and can be mathematically described by the Gaussian equation (Carney and Dodd,
1989). Atmospheric dispersion modelling has been applied to the assessment and control of
odours for many years, originally using Gaussian form ISC (Industrial Source Complex)
(Keddie et al., 1980) and more recently utilising advanced boundary-layer physics models
such as ADMS (Atmospheric Dispersion Modelllng Software) and AERMOD. Once the odour
emission rate from the source is known, Oug s™', the impact on the vicinity can be estimated.

These models can be applied to facilities in three different ways:
1. To assess the dispersion of odours and to correlate with complaints;
2. To estimate which source is causing greatest impact;
3. In a “reverse” mode, to estimate the maximum odour emissions which can be
permitted from a site in order to prevent odour complaints occurring (Zannetti, 1990;
Mclntyre et al., 2000; Sheridan, 2002).

www.odourireland.com 2
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Document Ref: 2018165(2) Killarney Waste Disposal Ltd

In this latter mode, models can be employed to predetermine the amount of abatement
required to prevent odour complaints, therefore reducing capital investment in abatement
technologies (Sheridan et al., 2001).

2.3 Meteorological Data

Five years worth of hourly sequential meteorology data from Cork Airport 2011 to 2015 was
used for the operation of Aermod Prime 16216r. This will allow for the determination of the
worst-case scenario for the overall impact of odour emissions from the facility on the
surrounding vicinity.

2.4 Terrain Data

Topography effects were accounted for within the dispersion modelling assessment using 10
m spaced OSI data. Individual sensitive receptors were also inputted into the model at their
specific height in order to take account of any effects of elevation on GLC’s at their specific
locations. Topographical data was inputted into the model utilising the AERMAP algorithm.
Each receptor was established at a normal breathing height of 1.80 m.

2.5 Dispersion models used

For this study BREEZE AERMOD Prime (16216r) was used. Rd

¥
é&

2,51 AERMOD Prime SN

(o

The AERMOD model was developed throug@%@é\rmal collaboration between the American
Meteorological Society (AMS) and U.S.;\\cEr@ﬁronmental Protection Agency (U.S. EPA).
AERMOD is a Gaussian plume mod éa@ replaced the ISC3 model in demonstrating
compliance with the National AmbientS; Quality Standards (Porter et al., 2003) AERMIC
(USEPA and AMS working group) i&%@ﬁhasizing development of a platform that includes air
turbulence structure, scaling, and coﬁ%epts; treatment of both surface and elevated sources;
and simple and complex terrain. 2 modelling platform system has three main components:
AERMOD, which is the air di;&%‘iﬂon model; AERMET, a meteorological data pre-processor;
and AERMAP, a terrain data pre-processor (Cora and Hung, 2003).

AERMOD is a Gaussian steady-state model which was developed with the main intention of
superseding ISCST3 (NZME, 2002). The AERMOD modeling system is a significant
departure from ISCST3 in that it is based on a theoretical understanding of the atmosphere
rather than depend on empirical derived values. The dispersion environment is characterized
by turbulence theory that defines convective (daytime) and stable (nocturnal) boundary layers
instead of the stability categories in ISCST3. Dispersion coefficients derived from turbulence
theories are not based on sampling data or a specific averaging period. AERMOD was
especially designed to support the U.S. EPA’s regulatory modeling programs (Porter at al.,
2003)

Special features of AERMOD include its ability to treat the vertical in-homogeneity of the
planetary boundary layer, special treatment of surface releases, irregularly-shaped area
sources, a three plume model for the convective boundary layer, limitation of vertical mixing in
the stable boundary layer, and fixing the reflecting surface at the stack base (Curran et al.,
2006). A treatment of dispersion in the presence of intermediate and complex terrain is used
that improves on that currently in use in ISCST3 and other models, yet without the complexity
of the Complex Terrain Dispersion Model-Plus (CTDMPLUS) (Diosey et al., 2002).

www.odourireland.com 3
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Document Ref: 2018165(2) Killarney Waste Disposal Ltd

2.6 Model assumptions

The approach adopted in this assessment is considered a worst-case investigation in respect
of emissions to the atmosphere from the facility. These predictions are most likely to
overestimate the GLC’s that may actually occur for each modelled scenario. The assumptions
are summarised and include:

1. All emissions were assumed to occur at maximum potential emission concentration
and mass emission rates for each scenario and were assumed to occur for 100% of
an operating year, simultaneously.

2. Five years of hourly sequential meteorological data from Cork Airport 2011 to 2015
inclusive was used in the modelling screen which will provide statistical significant
results in terms of the short and long term assessment. The worst case year 2015
was used for data analysis; this is in keeping with guidance presented in Environment
Agency and Irish EPA publications. In addition, AERMOD incorporates a
meteorological pre-processor AERMET PRO. The AERMET PRO meteorological pre-
processor requires the input of surface characteristics, including surface roughness
(z0), Bowen Ratio and Albedo by sector and season, as well as hourly observations
of wind speed, wind direction, cloud cover, and temperature. The values of Albedo,
Bowen Ratio and surface roughness depend on land-use type (e.g., urban, cultivated
land etc.) and vary with seasons and wind direction. The assessment of appropriate
land-use type was carried out to a distance of 10km from the meteorological station
for Bowen Ratio and Albedo and to a distance of 1km for surface roughness in line
with USEPA recommendations.

3. AERMOD Prime (16216r) dispersion modelling was utilised throughout the
assessment in order to provide the most conservative ﬁ’persion estimates;

4. All building wake affects were assessed within th%@lspersion model and taken into
account within the assessment; & §°

5. All receptors were established at normal @g@@ing height of 1.8 m above ground

level. Oéfq,b
SN
R
. o N
2.7 Odour impact criteria &N
REIS
S

An odour impact criterion of less thatPegequal 3.0 Oug m™ at the 98" percentile for the worst
case met year of 5 yrs of hourly seq&%ntial data was used for the odour impact assessment
criterion in this instance. This |§§ﬁ keeping with recommendations contained in the EPA

Guidance document AG4. &
@)
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3. Results

This section will present the results obtained during the survey.

3.1 Emission point characteristics and Dispersion modelling results

Table 2.1 presents the overall source characteristics and odour emission rates used within
the dispersion modelling assessment. This data is inputted into the dispersion model whereby
maximum downwind ground level concentrations (GLC’s) of odour are predicted for 5 years of
screened hourly sequential meteorological data (Cork 2011 to 2015 inclusive). The 12.133
metre high recycling buildings throughout the site were incorporated into the dispersion model
in order to take into account any building wake affects. Maximum ground level concentrations
of odours are presented in tabular format in Table 3.1.

Table 3.1 illustrates predicted ground level concentration at the 98" percentile of hourly
averages at each of the named sensitive receptors R1 to R16. As can be observed, the
predicted ground level concentrations are well within the proposed limit values. In addition,
Appendix | illustrate the odour contours generated by the dispersion model for the 98"
percentile of hourly averages for the worst case year from 5 years of screened hourly
sequential meteorological data.

&\‘3\0&
&
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Table 3.1. Predicted maximum ground level concentrations at each sensitive receptor (R1 to
R16) using AERMOD Prime dispersion model 16216r.

X coordinate Y coordinate Predicted odour
Resident identity (m) (m) conc. @ 98%ile
(Oug/m®)
R1 493624.2 594153.6 0.43
R2 493646.8 594142.6 0.84
R3 493676.5 594137.1 1.07
R4 493693.5 594155.8 1.01
R5 493694.3 594129.4 1.07
R6 493735.1 594103.1 1.18
R7 493757.2 594089.5 112
R8 493788.7 594070.8 0.91
R9 493786.1 594025.8 0.99
R10 493849 594020.7 0.70
R11 493554.1 593843 0.50
R12 493597.4 593796.3 0.81
R13 493881.3 593779.3 0.64
R14 493906.8 5%&%6.1 0.57
R15 493926.3 & 0@533809.9 0.43
R16 493954.4 G@C\\é 593799.7 0.39
Max predicted value (Oug/m®) - Q\Qu\'&* - 1.18
Odour limit value 98%ile Q‘ & ] 3.00
(Oug/m®) &\@ '
<‘ ~<\
SO

In addition to Table 3.1, an odour com%ur plot is presented in Appendix | — Figure 6.2 in order
to allow visual interpretation of o%ur plume spread.

The odour plume spread for fHe 1.50 Oug/m® odour contour for the 98" percentile of hourly
average for the worst case met year for 5 yrs of screened data is presented in Figure 6.2.

www.odourireland.com 6
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4, Discussion of results

The proposed operat|onal facility will result in odour concentration level of less than 1.18
Oug/m® for the 98"™ percentile of hourly averages at all sensitive receptor locations — see
Table 3 1. This is in compliance with the proposed limit of less than or equal to 3.0 Oug/m? for
the 98" percentile of hourly averages of worst case met year for 5 yrs. of screened hourly
data.

5. Conclusions
The following conclusions were drawn:

1. The proposed facility will install an odour control system capable of treating 58,800
m®/hr of odour air to a level of less than 1 ,000 OuE/m 100% of the time.

2. The proposed operat|onal facility will result in odour concentration level of less than
1.20 Oug/m® for the 98" peroent|le of hourly averages at all named receptors R1 to
R16 — see Table 3 1. This is |n compliance with the proposed limit of less than or
equal to 3.0 Oug/m? for the 98" percentile of hourly averages for 5 yrs. of screened

data.
&
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6. Appendix | - Desktop Odour plume contour plots for the proposed OCU installation at Killarney Waste Disposal Ltd,

Aughacureen, Killarney, Co. Kerry.

Om

100m

Killarney Waste ~
Disposal Facility .-~ g'?

OCU.Emission-----"+.
point location

Figure 6.1. Schematic of Killarney Waste Disposal Ltd site location, facility buildings stack location (4A) and receptors R1 to R16.

www.odourireland.com
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Killarney Waste Disposal Ltd

Figure 6.2. Predicted odour emission contribution of operational facility odour control unit for AERMOD Prime dispersion model for an odour concentration of
less than or equal to 1.50 Oug/m® ( = for the 98" percentile of hourly averages of 5 years of screened hourly sequential meteorological data (Worst case

year 2015).
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7. Appendix Il - Meteorological data.

Meteorological file Cork 2011 to 2015 inclusive

Wind Speed
(m/s)
— 23.20 (2.9%)

10.80 (8 6%)

8.23 (28.5%)

514 (42 5%)

3.09 (11.6%)
154 (5.5%)
0.00 (0.3%)

&
A
Figure 7.1. Schematic illustrating se for meteorological data used for atmospheric
dispersion modelling, Cork Airport 2 1Yo 2015 inclusive.
Q
3
o°°§
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Killarney Waste Disposal Ltd

Table 7.1. Cumulative wind speed and direction for meteorological data used for atmospheric
dispersion modelling Cork 2011 to 2015 inclusive.

Cumulative Wind Speed Categories

Relative Direction | >1.54 | >3.09 | >5.14 | >8.23 | >10.80 | <10.80 Total
0] 0.18 0.42 1.49 0.66 0.12 0.03 2.89

22.5| 0.18 0.31 1.12 0.26 0.05 0.02 1.93

45| 0.22 0.38 1.06 0.43 0.10 0.01 2.20

67.5| 0.21 0.35 1.01 0.42 0.09 0.01 2.09

90| 0.29 0.66 1.76 1.25 0.40 0.06 4.42

1125 | 0.37 0.68 1.82 1.28 0.43 0.07 4.65

135 | 0.31 0.60 1.68 1.36 0.52 0.16 4.63

157.5| 0.33 0.59 1.67 1.34 0.44 0.22 4.58

180 | 0.54 0.94 2.89 2.31 0.73 0.23 7.64

202.5| 0.65 1.01 3.29 2.75 1.21 0.70 9.62

225 | 0.49 1.24 6.54 4.13 1.38 0.70 14.49

247.5 0.36 0.82 4.64 2.83 0.69 0.19 9.52

270 0.38 0.98 3.13 2.41 0.72 0.18 7.79

292.5 0.44 0.97 3.56 2.36 0.76 0.16 8.25

315 0.35 1.10 4.31 2.76 0.64 0.11 9.27

337.5 0.23 0.61 2.50 1.97 0.37 0.05 5.72

Total 5.52 11.65 | 4246 | 28.50 | .8.64 2.89 99.66
Calms - - - - LY. - 0.32
Missing - - - - & - - 0.02
Total - - - NS - - 100.00
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Document Ref: 2018165(2) Killarney Waste Disposal Ltd

8. Appendix Il - Checklist for EPA requirements for air dispersion
modelling reporting

Table 8.1. EPA checklist as taken from their air dispersion modelling requirements report.

ltem Yes/No Reason for omission/Notes
Location map Section 6 -
Site plan Section 6 -
List of pollutants modelled and Y
. . o es -
relevant air quality guidelines
Details of modelled scenarios Yes -
Model description and justification Yes -
Special model treatments used Yes -
Table of emission parameters Yes i
used
Details of modelled domain and Y
es -
receptors
Details of meteorological data
used (including origin) and Yes -
justification
Details of terrain treatment Yes -
Details of building treatment Yes . -
Details of modelled wet/dry N/A & i
deposition &
Fiv \\‘)@Xars of hourly sequential data
Sensitivity analvsis Yes s¢feeted from nearest only valid met
y y &S n-Cork 2011 to 2015 screened. Worst
| Lase year Cork 2015.
. <O J| Pollutant  emission ment from
S ©| Polluta emissions  assessme 0
Assessment of impacts \&e’f\so\g process identified.
Model input files & N® Licensed product.
X OQ\\
O
&
3
&
c®
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