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SECTION 1: INTRODUCTION

My name is Marcia D’Alton. I am an environmental engineer. I qualified from civil
engineering in University College Cork and subsequently obtained a Masters in Engineering
Science through research in waste management. My work focuses on waste management and
the associated fields of sludge management, nutrient management, catchment and water
quality management, renewable energy development and wastewater treatment. I established
an independent consultancy, Integrated Biomass Solutions, over four years ago. 1 am here as
an elected member of Passage West Town Council, as a resident of Monkstown and as a life-
long user and appreciator of Cork Harbour.

1.1 Scope of evidence

This evidence relates primarily to the suitability or otherwise of Cork Harbour for the
establishment of a facility such as that proposed by Indaver Iggland at Ringaskiddy. In so
doing, it examines the air dispersion modelling undertaken@ Indaver Ireland to determine
potential impacts of emissions to be released to atmo fiere from the proposed facility.
Section 2 provides an overview of the air modelli \cp?%g::ess In Section 3, the choice of
appropriate model is discussed. Section 4 looks cedures for the correct set-up of an air
dispersion model. Information inputs to th@‘?@:ﬁdel are reviewed in Section 5, while a
discussion of meteorological data inputs is édaed in Section 6. Presentation and review of
results from the air dispersion model aree alt with in Section 7. Section 8 takes a brief look
at two additional model types empl @Kéd\(ﬁy Indaver Ireland during the preparation of their
Environmental Impact Statement (EIS)®’ Finally, Section 9 concludes with a review of data
which must be provided for a re\ass\onable assessment of the risk to human health from
facilities such as that proposed bégfndaver Ireland for Ringaskiddy.
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1.2 Background to scope of evidence

1.2.1 Function of the Environmental Protection Agency with regard to protection of
health and the environment

Environmental Protection Agency Act, 1992

52. (1) The functions of the Agency shall, subject to the provisions of this Act, include—
(a) the licensing, regulation and control of activities for the purposes of
environmental protection

(2)  Incarrying out its functions, the Agency shall—

(b)  have regard to the need for a high standard of environmental protection

and the need to promote sustainable and environmentally sound
development, processes or operations,

(c) have regard to the need for precaution in relation to the potentially
harmful effect of emissions, where there are, in the opinion of the Agency,
reasonable grounds for believing that sggch emissions could cause
significant environmental pollution

S
4. (1) Inthis Act “environmental protectiong des—
(a) the prevention, limitatio és@mmatzon abatement or reduction of
environmental pollution,.ahds"
(b)  the preservation of thgﬁ@tv of the environment.
o,
(2) Inthis Act “envzronmem%@%llutton means—
(b)  the disposal of wﬁste in a manner which would endanger human_healih or
harm the envicdnment and, in particular—
(i) creafe a risk to waters, the atmosphere, land, soil, plants or animals

o®®

=>  The functions of the Agency shall include the licensing of activities for the purposes of
preserving the quality of the environment and preventing or limiting the disposal of
waste which would endanger human health or harm the environment, having regard to
the need for precaution in relation to the potentially harmful effects of emissions.

= In particular in relation to the disposal of waste, the Agency must have regard to the
protection of human health.
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1.2.2 Objective of the World Health Organisation with regard to protection of health
and the environment

The principal objective of the World Health Organisation is for all people to attain the highest
possible state of health.

World Health Organisation definition of human health:

Constitution of the World Health Organisation

* Health is a state of complete physical, mental and social well-being and not merely the
absence of disease or infirmity.

* The enjoyment of the highest attainable standard of health is one of the fundamental
rights of every human being ... .

*  The health of all peoples is fundamental to the attainment of peace and security and is
dependent upon the fullest co-operation of individuals and States.

*  The achievement of any State in the promotion and protectzor(?pf health is of value to all.

*  Unequal development in different countries in the pro@tzon of health ... is a common
danger. \ﬁ (z@

*  Healthy development of the child is of basic znég% @&@w

s The extension to all peoples of the be@%ﬁ of medical, psychological and related

. . D
knowledge is essential to the fullest att t of health.
: flest agens o

e Informed opinion and active co-gpexation on the part of the public are of the utmost
importance in the improvement 0’3‘9@ health of the people.

*  Governments have a responszbz\l@y for the health of their peoples ..
S

|9)

‘World Health Organisation (Air Quality Guidelines for Europe, 2000)

Human beings need a regular supply of food and water and an essential continuous supply of
air. The requirements for air and water are relatively constant. That all people should have
free access to air and water of acceptable quality is a fundamental human right.

.. Evidence of the effects of pollutants on terrestrial vegetation [were] also considered ...
because, in the long term, only a healthy fotal environment can guarantee human health and
wellbeing.

World Health Organisation (Site Selection for New Hazardous Waste Management
Facilities, 1993):

[New hazardous waste incineration facilities should not be established] in areas prone to
regular thermal inversions. :
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1.2.3 Aims of the European Commission with regard to protection of health and the
environment

European Commission (The Treaties of Rome — Treaty establishing the European
Economic Community, 1957)

Article 129:
Health protection requirements shall form a constituent part of the Comununity’s other
policies.

Article 130:

Community policy on the environment shall contribute to pursuit of the following objectives:
*  Preserving, protecting and improving the quality of the environment

*  Protecting human health

(g,.
PRI
European Commission (The Clean Air for Europe (CAFE )& ogramme, 2001)
S

. 3
CAFE will have the general aim of developing a lo Q}t@é/\z strategic and integrated policy to
. . . K . .
protect against the effects of air pollution on hu ,,\&ah‘h and the environment. As required
by the Treaty, the policy will aim at a high @s@\?\)f environmental protection based on the
precautionary principle, taking account of tk(@%@st scientific and technical data ...

KO0

N N\
SN
€
&

&
(\
Q
European Commission (SixthQEnvironmental Action Programme, 2002)

Objective —~ to achieve a quality of the environment where the levels of man-made
contaminants ... do not give rise to significant impacts or risks to human health.

There is increasing realisation, and evidence, that human health is affected by environmental
problems related to air and water pollution ... A holistic and comprehensive approach to
environment and health is needed, with precaution and prevention of risk being central to this
policy ...

European Commission (Environmental Integration Manual, 2004);

It is important to avoid locating an incinerator upwind of residential areas, in enclosed air-
basins or in areas where the air quality is already poor ... Attention must be given to
potential impacts on human health, which can be long-lived.
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1.2.4 Suitability of Cork Harbour for the proposed waste management facility

» Indaver Ireland has proposed to establish a waste management facility at Ringaskiddy in
Cork Harbour.

* Facility will comprise a hazardous waste transfer station, a co-incineration plant for
hazardous and non-hazardous industrial and commercial waste and a municipal solid
waste incinerator.

» Description of Cork Harbour with reference to the siting advice provided by the World
Health Organisation and the European Commission.

Indaver Ireland (Ringaskiddy Waste Management Facility Environmental Impact
Statement, 2001)

The site lies on the northern slope of the Ringaskiddy anticline. The site is located close to
the northern edge of the anticline and rises from a level of approximately 3 mOD close to the
road to approximately 40 mOD at the southern boundary of the site. South of the site, the
land rises slightly to 43 mOD at the Martello Tower. To the north, beyond the Raffeen-
Monkstown Creek syncline, the ground rises to a level of 130 mOD to the north of Monkstown
and almost 100 mOD on Great Island. To the south of Ringagkiddy, the crest of the hill at
Curraghbinny Wood rises to 74 mOD and the top of the g{@ge south of Crosshaven is at a

level of almost 100 mOD. & {Z@
e
S
= Cork Harbour is an enclosed air-basi .\QQQQ\‘
o
RN
S

Environmental Protection Agen%yéﬁ)ffice of Licensing and Guidance Memorandum,
2004) &

&

S

V 9
Cllr. D’Alton’s claim that there is a high prevalence of thermal inversions is not supported by
any specific data ...

¢ Thermal inversion: When the temperature of the atmosphere increases with height for
comparatively short vertical distances

¢ Three types of inversion relevant to pollutant dispersion:
" o Radiation inversion — form on clear light wind nights due to strong radiation
cooling at the earth’s surface
o Frontal/sea-breeze inversion — form when a wedge of cold air underlies warmer
air
o Valley inversions — form because cold air flows down the valley sides.

* Formation exacerbated by thermal influences and certain topographical types

*  Both present in Cork Harbour:
o Sea heating and cooling rate is different from that of the surrounding land
o Steep-sided valley

Conditions in Cork Harbour are conducive to inversions

Cork Harbour has regular inversion occurrences

Local knowledge, anecdotal evidence and scientific theory and opinion all support the
occurrence of regular inversion events in Cork Harbour

byl
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Population increases predicted in the towns of Cork Harbour (Cork County Council. 2001)

= Cork Harbour has a high residential population and the proposed site is upwind of the
town of Cobh

= Site for proposed Ringaskiddy Waste Management Facility is contrary to both World
Health Organisation advice and European Commission advice.
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1.4 Indaver site selection criteria

Initial site selection criteria:

Location within Co. Cork

Industrial zoned land

WHO Guidelines and Basle Convention

Sensitive locations

Utility services

Visual amenities, Natural Heritage Areas, Special Areas of Conservation
Site area

Indaver (Ireland) (Ringaskiddy Waste Management Facility Environmental Impact
Statement, 2001)

Because of the major industrial development in the lower Cork Harbour area, the initial
site selection process (phase 1) concentrated on available land in this area.

While some of the screening methods outlined in [the Wéw Guidelines and the Basle
Convention] were used in the preliminary investigatio@f each potential site, the main
selection criteria were utilised during the a'etai{g%d {z@estigation of the four preferred
sites. 0\20«@

While some of the sites investigated in pha\@%x‘s%owed some potential for a detailed site
analysis, it was considered that none of @8}1& ould be considered as a serious alternative
to potential sites in the Ringaskiddy areg, §Q®

S

Comparison of sites: &:‘\

. S
Land ownership
Availability of land
Approximate site area
Land zoning
Land description
Land accessibility
Site accessibility and road upgrade requirements
Electricity supply and substation availability
Natural gas supply
Water supply
Foul sewer
Emergency response
Site geology, hydrology, hydrogeology
Historical soil contamination
Distance to Ringaskiddy Village from site boundary
Distance to closest residential receptor
Distance to nearest house from site boundary
Estimate of no. of houses within 500 ft of the site boundary (WHO Guidelines)
Primary sind direction
Potential visual impact
Amenity areas
Habitat areas
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AR

Indaver did not follow either World Health Organisation guidelines or European
Commission advice in selecting Cork Harbour as the preferred site for its proposed
waste management facility.

Desk-based study

World Health Organisation gnidelines applied after site was purchased

Choice of site justified on basis of air dispersion modelling

Indaver (Ireland) (Ringaskiddy Waste Management Facility Environmental Impact
Statement, 2001)

The modelling of the emissions to air from the Ringaskiddy waste management facility, based
on a number of conservative assumptions, indicates that the ambient ground level
concentrations will be below the relevant air quality standards or guidelines for all
compounds emitted from the facility. The modelling results demonstrate that the maximum
concentrations occur at or near the site’s southern boundary. The resulis show that the
impact of the emissions to air from the Ringaskiddy waste management facility will be minor
and limited to the immediate environs of the site.

es\&
This air dispersion modelling exercise is the b sugfbr justification of ignoring both
global and national recommendations for tﬁ:\ ting of such waste management
facilities. eé
S
These recommendations were given@&é«l\y for the purposes of protection of human
health and protection of the envu‘o
\0>
In view of the potential effect% @such facilities on health and the environment, it is
therefore essential that the a@‘\dlspersmn modelling undertaken by Indaver Ireland be
subject to critical scrutlg\ with a view to determining its representativeness and
accuracy.
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SECTION 2: INTRODUCTION TO AIR DISPERSION MODELLING

2.1 What is an air dispersion model?

An air dispersion model is a simplified picture of reality. Itis:

a mathematical simulation of the physics and chemistry governing the transport,
dispersion and transformation of pollutants in the atmosphere
a means of estimating downwind air pollution concentrations.

Most modern air dispersion models are computer programs.

2.2 Role of the United States Environmental Protection Agency

Air dispersion modelling has been used by the United States Environmental Protection
Agency (USEPA) for regulatory verification of ambieg\@ﬁir quality since the US Clean
S

Air Act was passed in 1970. 3 @0

N
The 1977 amendment of the Clean Air Actr Q@\i the USEPA to hold a conference on
air quality modelling at least every three yeay eafter.

The USEPA’s first modelling guidelix@@s\published in 1977. This guideline covers all
modelling done for regulatory purpg%@i(r\l the United States. It is regularly revised and
updated and is now incorporg\fé\c\i\cﬁs Appendix W to Title 40, Code of Federal
Regulations, Part 51 (2003). QQOQ\\

S\
Each model goes through a gt(f‘ict evaluation procedure before it can be considered for
regulatory approval. Thisoé%aluation includes peer review, performance evaluation and
sensitivity testing.

Because the statutory processes involved in model approval take time, current USEPA-
approved models may not always reflect state-of-the-art science.

2.3 Policy of the Irish Environmental Protection Agency

The Irish Environmental Protection Agency (EPA) relies on models developed for use by
the USEPA and the Environment Agency of the United Kingdom.

The Irish EPA advises that guidance on model application should be obtained from the
USEPA.

2.4 Are air dispersion models reliable?

When properly applied and with representative data, air dispersion models can produce
reasonably accurate resuits. :
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* However, even the most sophisticated of models cannot make predictions with complete
accuracy.

* The New Zealand Ministry for the Environment (2004) recommends that the “factor of
two” performance guideline is still applicable, i.e. if the model shows that the peak
concentration is lees than half the evaluation criteria, then it can be accepted with a good
degree of confidence that the criteria will not be exceeded.

USEPA (Appendix W to Part 51 — Guideline on Air Quality Models, 2003)

In addition to the known conditions [of an event], there are unmeasured or unknown
variations in the conditions of this event ... As a result, deviations in ... concentrations
estimated by the model are likely ... This source of uncertainty alone may be responsible for a
typical range of variation in concentrations of as much as 50%.

.. Errors in highest estimated concentrations of +/-40% are found to be typical ...

In all applications of models, an effort is encouraged to identify the reliability of the model
estimates for that particular area and to determine the mag@tude and sources of error
associated with the use of the model. @\

&

Y @A
o\ &
The most significant factors which determine t@\;eqﬁahty and accuracy of results from an air
dispersion model are: O
p &é’)\\ O\&\

. X
* the suitability of the model for the g8k
*  appropriate set-up of the model R
* the availability of accurate sourQéﬁnfonnatlon

* the availability of accurate r%@%orologlcal data.
o

10
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SECTION 3: CHOOSING A SUITABLE MODEL

Choosing an appropriate tool to match the scale of impact and complexity of an atmospheric
discharge and its receiving environment is one of the key elements of an effective dispersion
modelling study (New Zealand Ministry for the Environment, 2004).

The choice of model is affected by:

*  Complexity of terrain
*  Complexity of meteorological condltlons
* Proximity to water bodies.

3.1 General approach

* Considerable range of models available, some with regulatory approval and some without
regulatory approval.

&.
*  For regulatory purposes, there are two general types of d@rsmn models available:
- Gaussian plume models 5 Q@
- advanced models. &
G
QS
OO
RS
3.1.1 Gaussian plume models N
Lo

* Based on steady-state dispersion &&15@;16
* Take meteorological inputs froms@(gmgle surface station
Assume that the atmosphere @hmform across the entire modelling domain

*  Assume transport and d1sI§e9's1on conditions exist unchanged long enough for the material
to reach the receptor

Generally applicable when

- pollutants are chemically inert

—  the terrain is not steep or complex

- the meteorology may be considered uniform spatially
- there are few periods of calm or light winds.

3.1.2 Advanced models

* Advanced models need three dimensional meteorological fields rather than measurements
at a single point

* Pollutant releases can be simulated either by a stream of particles, a series of puffs or
concentrations on a three-dimensional grid of points

* Provide a more realistic representation of many atmospheric situations

*  Generally applicable when
- meteorological conditions vary across the modelling domain
- sources or receptors are located in complex terrain
- modelling domain experiences frequent calms or wind recirculations.

11
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3.2 Choice of model for the Ringaskiddy Waste Management Facility

Indaver Ireland (Ringaskiddy Waste Management Facility Environmental Impact
Statement, 2001)

The main computer model used was the ISCST3 model. This model is approved for use for
dispersion modelling by the Irish EPA and is the regulatory model which is approved by the
United States Environmental Protection Agency (USEPA).

Based on guidance from the USEPA, the most appropriate regulatory model for the current
application is the ISCST3 model.

The ISCST3 model is capable of modelling most meteorological conditions likely to be
encountered in the region.

3.3 Characteristics of Cork Harbour relevant to model choice

*  Special characteristics of Cork Harbour accurately describeg‘b&y‘ Indaver Ireland:

\Q
&
&
\0
Indaver Ireland (Ringaskiddy Waste Ma@&g@nent Facility Environmental Impact
Statement, 2001) 4 o\“Qé\'\
& &

The harbour is located in a broad, eq&f@% trending valley between high ridges. On the
valley floor, the Ringaskiddy peninsi{?@i‘s formed by a low ridge berween Monkstown Creek
and the Owenboy River estuary. Toéﬁé east is the broad expanse of the Lower Harbour. The
high ridges to the north and south$ire intersected at right-angles by deep, steep-sided valleys
containing channels of Cork H@J@our.

*  Unusual combination of narrow channelling, broad expanses of water and relatively steep
topography
* Unusual conditions exacerbated by choice of site at 5.77 mOD

* Stack height is at 55 mOD and is therefore below the level of hills above Cobh,
Monkstown, Crosshaven and Curraghbinny

* Cork Harbour is defined as complex terrain for air dispersion modelling purposes

* Complex terrain can cause significant vertical gradients in the vertical profiles of
meteorological variables affecting plume transport and dispersion

* (lose land-sea interface generates circulating onshore and offshore breezes

* Steep-sided valley restricts horizontal movement and dispersion and encourages
development of wind channelling

¢ Air drains up and down valley sides in response to vertical temperature profiles
* Heating and cooling during conditions of atmospheric calm can cause inversions

* Heating and cooling and associated closed circulation patterns can trap or recirculate
pollutants.

12
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USEPA (Guidelines on Air Quality Models, 2003:

Complex terrain is defined as terrain exceeding the height of the stack being modeled.

USEPA (Human Health Risk Assessment Protocol, 1998):

For air modelling purposes, terrain is referred to as complex if the elevation of the
surrounding land within the assessment area — typically defined as anywhere within 50
kilometres from the stack — is above the top of the stack evaluated in the air modeling
analysis.

3.4 Issues arising

3.4.1 Availability of other models

* ISCSTS3 is not the regulatory model which is approved by the USEPA.
*  Also preferred and approved are BLP, CALINE, CALPUFF, CTDMPLUS and OCD.
* Alternative models which have been approved for use @ﬁ a case-by-case basis include

ADAM, ADMS, AFTOX, ASPEN, CAMzx, Q, DEGADIS, HGSYSTEM,
HOTMAC, HYROAD, OZIPR, OBODM, Pan@i?h@? LUVUEII, REMSAD, SCIPUFF,
SDM, SLAB and UAM-V. f @6

Q\Q
PN
. e » N
3.4.2 Simplicity of model & @
o8 Q\

* USEPA does not guide towaﬁ?gq\\se of ISCST3 in the type of modelling situation
experienced in Cork Harbour. 6\(’

A
* ISCST3 is not capable of {gﬁ%delling many of the meteorological conditions regularly
experienced in Cork Harbotir.

e The Gaussian-based formulae on which ISCST3 is based cannot deal with the
complexities of an area such as Cork Harbour.

* Because it is a steady-state model, ISCST3 assumes that the atmosphere is uniform across
the entire modelling domain.

* ISCST3 assumes transport and dispersion conditions do not change between the time a
contaminant is discharged and the time it reaches a receptor.

* Jttakes meteorological inputs from a single surface station

¢ Because of these limitations, ISCST3 is generally apphcable only within a radius less
than 10 km from the source.

* Cannot deal adequately with inversion and fumigation conditions.

USEPA (Guidelines on Air Quality Models, 2003)

In all cases, the model applied to a given situation should be the one that provides the most
accurate representation of atmospheric transport, dispersion and chemical transformations in
the area of interest.

13
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Ministry for the Environment, New Zealand (Good Practice Guide for Atmospheric
Dispersion Modelling, 2004)

In situations of complex terrain or coastal boundaries, meteorological conditions such as
calms, coastal fumigation, sea/land breeze recirculation and mountain/valley winds can
significantly affect the dispersion of pollutants. These meteorological conditions are highly
complex in a spatial and temporal sense. Gaussian plume models cannot account for these
conditions adequately because their steady-state formulation assumes uniform meteorological
conditions and because they cannot remember the previous hour’s emissions.

USEPA (Guidelines on Air Quality Models, 2003)

ISC3 is appropriate for the following applications: ... flat or rolling terrain.

... For rolling terrain (terrain not above stack height), plume centreline is horizontal at
height of final rise above source.

... A constant, uniform stack-top wind is assumed for each hour.

... Straight-line plume transport is assumed to all downwind distances.

... Vertical wind speed is assumed equal to zero. &5&
(\\\@
-
NE
FRS
F&
LS

N\
3.4.3 Inadequate dealing with complex texjrgi%}\@‘
P &

* ISCSTS3 contains an algorithm to dealkith complex terrain - COMPLEX1:
&
«  Steady-state algorithm <<OO®\\
* Takes account of the elevation\é? each receptor point but does not predict a change in
plume direction or spread duei\cﬁ\ the terrain.
O
*  Assumes that the mixing hccfght is terrain-following

* Takes an average sector approach to pollutant distribution.

3.4.4 Inability to deal with calms

e ISCST3 does not calculate pollutant concentrations for wind speeds less than 1 m.s™,
referenced to the point of release.

e  For periods of wind speed lower than 1 m.s™, ISCST3 assumes a wind speed of 1 m.s™.

e  Worst case meteorological condition which this model can simulate is Stability Class F
and a wind speed of 2.5 m.s™ at the stack top.

 If worst-case conditions are Stability Class F with wind speeds of 1 m.s” or less at point
of measurement and 1% of the data is treated as invalid or missing, then the 99.5%ile
concentrations will be very much less than it would have been in reality.

* Calms associated with Stability Class G and wind speeds of less than 1 m.s' are
frequently associated with conditions during which dispersion is at its worst.

* Ignores inversions and cannot deal with fumigation.

14
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USEPA (7" Conference on Air Dispersion Modelling, 2000)

. We focused on ISC [because] it contains a number of outdated concepts and practices,
such as dispersion based on PGT system ... in treating plume penetration of elevated
inversions, ISC assumes this is an all or nothing process ... another is in dealing with
complex terrain. There is no treatment for intermediate terrain sites ... Forecasting
dispersion from a minimum set of meteorological variables ... For some time it’s been known
that the vertical concentration distribution of pollution in the convective boundary layer is not
Gaussian ... ISC treats it as Gaussian.

USEPA (Guidelines on Air Quality Models, 2003)
ISC3 is appropriate for the following applications: ... flat or rolling terrain.

In many parts of the United States, the ground is neither flat nor is the ground cover (or land
use) uniform. These geographical variations can generate local winds and circulations and
modify the prevailing ambient winds and circulations. Geographic effects are most apparent
when the ambient winds are light or calm. In general thesecgeographically induced wind
circulation effects are named after the source location of t}@vinds, e.g. lake and sea breezes
and mountain and valley winds. In very rugge@h' Yy or mountainous terrain, along
coastlines or near large land use variations, the c asterisation of the winds is a balance of
various forces such that the assumptions of ste State straight-line transport both in time
and space are inappropriate. In the special c@ escribed, the CALPUFF modelling system
may be applied on a case-by-case basis fo e(z)\\%@qualzty estimates in such complex non-steady-
state meteorological conditions. (\c&

<<°‘} s

USEPA (Meteorological M omtoo;\\@ Guzdance for Regulatory Applications, 2000)

Calms, periods with little orCr?o air movement, require special consideration in air quality
evaluations; one of the more important considerations involves model selection. If the
limiting air quality conditions are associated with calms, then a non steady-state model such
as CALPUFF should be used.

15
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SECTION 4: SETTING UP THE MODEL CORRECTLY

4.1 General approach

1. Define land use for dispersion co-efficients
2. Specify model default option
3. Specify any additional algorithms required for the case under study

4.2 Setting up of the ISCST3 model for the Ringaskiddy waste management facility

*  Wind dispersion co-efficients were derived using the Auer method
* Land use was categorised as being rural

Indaver Ireland (Ringaskiddy Waste Management Facgghty Environmental Impact

Statement, 2001) \\Qé
3

PN
If 50% of the land use within a 3km circumferenc qﬁiéﬁg source is classified as high density
residential, medium to heavy industry or comme a@urban dispersion co-efficients should be
used ... An examination of the land use type@@ﬁnd the site indicated that rural dispersion
co-efficients were appropriate. \\0 Qé*
s
s

SO
QQOA
¢ The regulatory default optio 2 specified for all ISCST3 model runs:
o  Use stack-tip dowg&éih
Use buoyancy-induced dispersion
Do not use gradual plume rise, except for building downwash
Use the calms processing routine
Use default wind profile exponents

o  Use default vertical potential temperature gradients.

* Neither the use of the ISC (simple terrain) or the COMPLEX! (complex terrain)
algorithms was specified.

O 0 0 O

* Flue discharge characteristics for both incinerators were considered in a combined
unitised emission rate of 1.0 g.s” in all model runs.

3.3 Issues arising

3.3.1 Defining land use category

* USEPA specified methodology; water bodies not included in the calculations
*  Choice of rural and urban dispersion can make significant difference to model output.
* No background data provided to explain choice of rural land use type around the site.

17
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* No indication as to whether the water body of Cork Harbour was included in the
calculation or otherwise.

* No inclusion or description of maps, photographs, graphs used to determine land use.

USEPA (Human Health Risk Assessment Protocol, 1998)

Recommended information for risk assessment report —

*  Description of the methods used to determine land use surrounding the facility
* Copies of any maps, photographs, or figures used to determine land use
*  Description of the source of any computer-based maps used to determine land use

* No sensitivity analysis has been performed to determine the effects of land zonings in the
County Development Plan on wind dispersion co-efficients determined by land use.
Zonings illustrated at the end of this section are expected to be achieved by 2011.

* No sensitivity analysis has been performed to determine the effects of the increase in
population planned for Cobh, Rushbrooke and Crosshaven.

* A reasonable recommendation is made by the Neg\}{’%ealand Ministry for the
Environment:

Ministry for the Environment, New Ze\zﬂ“g}ﬁ {(Good Practice Guide for Atmospheric
Dispersion Modelling, 2004) 009 N

\ \q
Where the surrounding area may hffv@@n equal mix of both urban and rural land use, the
model should be run using both be\tzons The actual effects are likely to be somewhere

between the two. &
oS

3.3.2 Regulatory default option

* Although it is not specified within the EIS, examination of the air modelling input files
indicated that all ISCST3 modelling was done with the regulatory default option.

* Significant implications of using the default option are that:

o all wind speeds registered in the input meteorological file as being less than 1
m.s" are considered to be 1 m.s™

o effects of wind velocity turbulent fluctnations are ignored

temperature gradients caused by proximity to major water body are ignored

o vertical gradients and/or discontinuities in the vertical profiles of meteorological
variables are often significant in complex terrain (USEPA, 2000)

(o]
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USEPA (Guidelines on Air Quality Models, 2003)

Gradual plume rise is generally recommended when its use is appropriate: (1) In complex
terrain screening procedures to determine close-in impacts and (2) when calculating the
effects of building wakes.

3.3.3 Emission rate

* Running ISCST3 with a united emission rate of 1.0 g.s”, is as recommended by the
USEPA

* The combining of two flues within a single model run is not recommended by the
USEPA, particularly when each flue is connected to an entirely distinct combustion
facility.

* This is important, particularly as only Phase 1 of the proposed incinerator element of the
project has obtained planning permission. -

&
USEPA (Human Health Risk Assessment Protocol, 1998) \Q@\}
) Q@
For facilities with multiple stacks or emission s@uyrces, each source must be modelled
separately. The key to not allowing more than é% tack in a single run is the inability to
estimate stack-specific risks, which limits the c&ﬁgﬁ of a permitting agency to evaluate which
stack is responsible for the resulting risks. \\ &
LS
(,0\ \\0)

QQ
¢
N

&

s
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Zoning map for Ringaskiddy (Cork County Council. 2003

20
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Zoning map for Cobh (Cork County Council, 2003)
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SECTION 5: INFORMATION INPUT

5.1 General approach

ARl

Input own source data

Input background source data

Input parameter data from each source
Input terrain data

Input receptor data

5.2 Information input into ISCST3 model for Ringaskiddy waste management facility

5.2.1 Own source data

The following parameters were input for flues from both Phase 1 and Phase 2:
o Source description

o Contaminant emission rate ,o&
o Stack height &€

o Temperature of stack release NN S

o Exit velocity ég%:é‘@\

o Internal stack diameter A

Separate model runs were made for eac@%@ﬁtaminant under study for different loadings
of the incinerators (maximum, typical \®of maximum)

Under maximum operating condigér{‘s\)ﬁ\ contaminants were assumed to have a discharge
concentration equal to the limits o<fQB§}ectjve 2000/76/EC.

Discharge concentration for \éd and Tl were based on two Indaver incinerators
operational in Belgium. 005?5\

Maximum operating coriditions were assumed to be 1.1 times design operating
conditions.

Indaver Ireland (Ringaskiddy Waste Management Facility Environmental Impact
Statement, 2001)

Maximum operating conditions will be 1.1 times typical operating conditions. Both these
above conditions, in addition to 50% loading, were modelled in order to confirm that the
worst-case operating conditions were being modelled.

In relation to cadmium ... modelling has been carried out at concentrations which would be
considered upper levels based on existing similar waste management facilities.

5.2.2 Background source data

The same range of parameters were input for local industry with a similar sphere of
influence
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* Industries chosen were Pfizer, Novartis, Warner-Lambert, SmithKline Beecham, Aghada
(ESB) and ADM.

5.2.3 Parameter data

* Building heights and widths for all sources were input.

* For contaminants to be released in either the vapour or particulate phases, or both,
partitioning was evaluated:

o PCDD/F congeners were identified from a USEPA-published dioxin inventory.

o Particle diameter was evaluated from standard USEPA tables

o Fractional distribution for the more volatile contaminants was calculated by
inputting standard USEPA surface area weighting distributions

o Fractional distribution for contaminants of low volatility was calculated by
inputting standard USEPA mass fraction distributions

o Particle density was input for each particle size

o For wet precipitation model runs, scavenging co-efficients for distributed
particles. Co-efficient values input were as recommended by ISCST3 (USEPA,
1995).

Indaver Ireland (Ringaskiddy Waste Management Faézﬂlty, Environmental Impact
Statement, 2001) &

O\ﬁ )
In the absence of a site-specific particle-si @o" ?rtbutzon a generalised distribution
recommended by the USEPA has been outlmec&Q Fhis distribution is suitable as a default for
some combustion facilities equipped with eztl@rée‘ébél‘rostatzc precipitators or fabric filters.

o
[For PCDD/Fs and Hg] the partzcle@é}%@ apportioned based on the fraction of available
surface area. QOQ
<
When modelling heavy metals ( @g&'ept Hg) the mass weighting rather than surface weighting
is used for deposition .. QO

5.2.4 Terrain data

* Although the EIS states that detailed terrain has been mapped into the ISCST3 model, no
terrain pathway is evident within the modelling code.

Indaver Ireland (Ringaskiddy Waste Management Facility, Environmental Impact
Statement, 2001)

Detailed terrain has been mapped into the model. The site is located adjacent to a hill which
is directly to the south of the plant. The surrounding area to the west and north is
characterised by generally gentle changes in terrain which have been mapped into the model
out to a radius of 10 kim with the site at the centre.
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5.2.5 Receptor data

* A near-field Cartesian grid was input into the model, extending to 6 km x 6 km and with
x and y co-ordinates at 100 m spacings.

* A second Cartesian grid was overlaid on the first. This extended to 20 km x 20 km, with
x and y co-ordinates at 500 m spacings.

* Terrain elevation at each of the nodes on both grids were specified.
* The site was placed at the centre of both Cartesian grids.

* Receptors and their associated elevations were placed at 100 m intervals along the site
boundary.

* Co-ordinates for the most sensitive receptor locations, e.g. the nearest house, were input
into the file together with their associated elevations.

* A flagpole height of 1.8 m was set for all receptors.

Indaver Ireland (Ringaskiddy Waste Management Facility, Environmental Impact
Statement, 2001)

Two nested receptor grids were identified at which concentrations would be modelled. The
first grid extended to 6,000 m base on a Cartesian grid With the site at the centre.
Concentrations were calculated at 100 m intervals. The gggond grid extends to 20000 m
based on a Cartesian grid with the site at the centre. \Qo,gﬁentrations were calculated at 500
m intervals. In addition, boundary receptors were p&géy?e@along the boundary of the site.

Q.
QV
RN
S
RO
NS
5.3 Issues arising L Q\\'\\
S

s
5.3.1 Sizing and weighting of m%&? particulates
§

* Standard USEPA particle size distribution data were used to evaluate emissions of non-
volatile heavy metals.

*  As the EIS claims Indaver to have both flue gas cleaning systems and incineration units
similar to those proposed for Ringaskiddy, then USEPA advice would be that emissions
from these comparable facilities would be used to determine real particle size distribution.

Indaver Ireland (Ringaskiddy Waste Management Facility, Environmental Impact
Statement, 2001)

Indaver Ireland has several flue gas cleaning systems similar to that proposed in the current
scheme in operation in Belgium.

In relation to cadmium (Cd) and nickel (Ni) and arsenic (As), modelling has been carried out
at concentrations which would be considered upper levels based on existing similar Waste
Management Facilities. Data is available from two similar Indaver sites in Belgium
indicating low emission levels of these metals and thus the modelled emission scenarios
would be considered conservative upper emission levels.
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USEPA (Human Health Risk Assessment Protocol, 1998)

USEPA OSW recommends that existing facilities perform stack tests to identify particle size
distribution. These data should represent actual operating conditions for the combustion unit
and air pollution control device that remove particulate from the stack gas. A table of
particle size distribution data should be prepared using stack test data ...

5.3.2 Comparison with existing Indaver sites

* Emission rates for Cd, Ni and As were compared to “similar” Indaver sites in Belgium
and were found to be a conservative estimate.

*  Separate modelling for Ni and As was carried out at concentrations equivalent to upper-
level based on data from two

» Emission rates for these compounds are directly related to particle size distribution.
*  Factors influencing particle size distribution have been identified by the USEPA.

*  Two “similar” incinerator sites in Belgium are those at Antwerp and Beveren.
o Antwerp: 2 rotary kilns burning industrial and hazardous waste (at the time of

EIS preparation) :
o Beveren: 2 grate incinerators burning municipal Qgﬁ(fqild waste and sludge (at the
time of EIS preparation). N \\o®
S
G
USEPA (Human Health Risk Assessment Pro@%ﬁi%ii)
RN\

L@

The distribution of particulate by partic;lgéz@i'\ gter will differ from one combustion process to
another and is greatly dependent on (1) (b§ type of furnace, (2) the design of the combustion
chamber, (3) the composition of the g@ fuel, (4) the particulate removal efficiency, (5) the
design of the APCs, (6) the amountOf air ... that is used to sustain combustion, and (7) the

temperature of combustion. IS
O

* If these two facilities are not sufficiently similar to that proposed for Ringaskiddy to use
to determine real particle size distribution, then nor are they a suitable base for
determining predicted heavy metal releases from the proposed Ringaskiddy plant.

5.3.3 Particulate distribution of Cd

» Surface area weighting distribution rather than mass weighting distribution was used in
error in modelling the emissions for Cd.

5.3.4 Particulate deposition modelling of metals (other than Hg, Cd and T1)

* The sum of Sb, As, Pb, Cr, Co, Cu, Mn, Ni and V was modelled with a limit value equal
to the maximum permitted under Directive 2000/76/EC.

» Bearing in mind the metal exceedences evidenced in the background study, additional
model runs should have evaluated predicted emissions of these metals individually. They
should then have been compared to the relevant ambient air standard/guideline.
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5.3.5 Imconsistencies in background source input data

Existing background emitters included in the modelling — Pfizer, Novartis, Warner-
Lambert, SmithKline Beecham (SKB), Aghada, ADM

Table A9.23 of the EIS describes 5 emission points for SmithKline Beecham; 4 more are
used in the ISCST3 source pathway

Table A9.24 of the EIS describes 1 emission point for Pfizer; 3 more are used in the
ISCST3 source pathway

Some exit velocities listed in Tables A9.21, A9.22, A9.23 of the EIS differ from those
used in the ISCST3 source pathway:

Source Exit velocity (m.s?)

EIS ISCST3 model
Aghada — main stack 79 11.72
Novartis — solid waste incinerator 19.3 14.15
Novartis — liquid waste incinerator 203 14.86
SmithKline Beecham — V15 fume incinerator 10.2 28.2

The exit diameter of the stack from the SKB V15 source @%sted in the EIS as being 0.5
m; in the ISCST3 source pathway, the correspondmg p gﬁieter input is 0.3 m.

052?2&0\
5.3.6 Rate of maximum emissions \\}Q S
s
* Maximum emissions = 1.1 x design = Qﬁ‘ve 2000/76/EC emission limit values

During July and August 2002, Indzgr‘ér\&perlenced a “dioxin incident” in the static kiln at
the Antwerp site.
Dioxin emissions of 28 ngTE @{gé 12 ngTEQ.m” and 130 ngTEQ.m™ were measured.

“Dioxin incident” lasted fra@ 5
down.

July until 14" August, when it was detected and shut

Therefore 1.1 x design is potentially not worst case operating conditions.

Chemical characteristics of the emission presented in Tables 9.4 and 9.5 of the Operating
Licence Reference Document are far more representative of worst case operating
conditions.

5.3.7 Insufficient information provided

Source of the terrain/receptor data not identified
No description of the format in which the terrain/receptor grid data came
No information provided on the scale to which the terrain/receptor data was provided

Without use of specific terrain pathways in dry deposition calculations, the ISCST3
model assumes linear distribution of contaminants from source to receptor elevation.

According to EIS, terrain mapping done only for a radius of 10 km with the site at the
centre, while receptor mapping was done to 20 km with the site at the centre.

No evidence of mapping of dimensions or elevations of either buildings on Haulbowline
Island or the National Maritime College in the ISCST3 model — not represented on the 3D
model and not input in the source code (see HHRAP, p.3-14)
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USEPA (Human Health Risk Assessment Protocol, 1998)

Recommended Information for Risk Assessment Report:

*  Summary of all information regarding the co-ordinates and placement of the receptor
grid node array.

* Copies of any maps, figures or aerial photographs used to develop the receptor grid node
array

*  Map showing locations of receptor grid nodes ...
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SECTION 6: METEOROLOGICAL INPUT

Meteorology is one of the most important parameters in determining the dispersion of
pollutants because it is the primary factor determining the diluting effect of the atmosphere.

6.1 General approach

Choose suitable meteorological data taken at a representative monitoring site.
Identify meteorological information required by model.

Identify meteorological information required by pre-processor

Calculate various parameters

Input meteorological information

MRS

6.2 Modelling for the Ringaskiddy Waste Management Facility

6.2.1 Choice of monitoring site

*  Monitoring site chosen was the Met Eireann station at Corgg)ilport

* Data collected at the closer station of Roches ng‘t&vas incomplete and in a format
unsuitable for insertion into the model. o& &

¢ Comparison of wind speeds and wind dlrectbﬁ@?nade between Cork Airport and Roches
Point. Q,O~

o‘\o\

&
Indaver Ireland (Ringaskiddy ‘g\&&‘ Management Facility Environmental Impact
Statement, 2001) OQ
S
N
Cork Airport is the nearest sumg%le meteorological station to the site and thus the weather
pattern experienced would be &ipected to be similar to the current site.

6.2.2 Input of meteorological data

¢ Hourly values of the following meteorological parameters were identified as being

required by ISCST3:
o Wind direction (deg)

Precipitation amount (mm)
Precipitation type (liquid or frozen)

o Wind speed (m.s™)

o Dry bulb temperature (K)

o Opaque cloud cover (tenths)
o Cloud ceiling height (m)

o Surface pressure (mb)

o

o

* Daily values of the following meteorological parameters were identified as being required
by ISCST3:
o Morming mixing height (m)
o Afternoon mixing height (m)
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* The following parameters were also identified as being required for the PCRAMMET
pre-processor:
o Monin-Obukhov length
o Surface roughness length
o Noon time albedo
o Bowen ratio
o Fraction of net radiation absorbed at surface

* All hourly meteorological parameters required are measured routinely at Cork Airport.
* Relevant meteorological data was obtained for the years 1993 — 1997 inclusive.
* Mixing heights are not measured at Cork Airport and were calculated by Indaver.

Indaver Ireland (Ringaskiddy Waste Management Facility Environmental Impact
Statement, 2001)

Mixing height measurements by radiosonde are only carried out by Met Eireann in Valentia
and therefore the mixing heights used in this study have been inferred for each hour from the
fore-mentioned parameters.

o&

*  Surface roughness length, noon-time albedo and Bowen &&10 were calculated by Indaver.
* All model runs were made using meteorological d@\\ﬁfbm 1995 only.

Indaver Ireland (Ringaskiddy Wast@%nagement Facility Environmental Impact
Statement, 2001) & \\\\%

The worst case year leads to annua\&s\average concentrations which are 30% higher than the
five-year average. The year of n(eégorologzcal data for the years between 1993 and 1997 that
gave rise to the highest predz&ted ground level concentrations of nitrogen dioxide has been
reported in this study (Year 1995).

6.3 Issues arising

According to the New Zealand Ministry of the Environment, lack of appropriate
meteorological information is often the single most important limiting factor in modelling
accuracy.

6.3.1 Choice of meteorological station

* Selection of the meteorological database is one of the most important decisions in
preparing to undertake an air dispersion model.

* Factors which cause variations in meteorological conditions should be similar at both the
meteorological site and the site of application.
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* Meteorological data should be representative of conditions affecting the transport and
dispersion of pollutants in the area of interest as determined by the locations of the
sources and receptors being modelled (USEPA, 2000).

Cork Airport Indaver site
Simple terrain Complex terrain
Elevated site (104 mOD) Site at sea level (5.77 mOD)

Primarily agricultural land use

Mix of agricultural, industrial and urban land uses

No adjacent water bodies

Adjacent to major water body

Site characteristics

Meteorological parameters affected

Terrain type Horizontal and vertical wind speed, horizontal and
vertical wind stability, wind direction and
deflection, eddy formation, precipitation, stability
Height disparity Wind speed, precipitation, temperature, stability

Surrounding land use

Surface roughness, mixing height, albedo, Bowen

ratio, Monin-Obukhov length

Proximity to water body

Land-sea breeze fgl%.ation, wind direction and
speed, eddy formation, temperature, stability,

surface r
& Ogéﬁo, Monin-Obukhov length

c@é{gé&s, mixing height, albedo, Bowen

N

RS
*  Ground level concentrations of contan@?%@ controlled by:

o Wind direction and speed .\&Q\Q
- )

o Precipitation amount and<<® »

o Cloud cover &

o Frequency of calms éé:‘\o

O

X

¢
1961 — 1990 Roches Point! Cork Airport’
Mean monthly wind speed (knots) 12.2 11.1
Maximum gust (knots) 86 94
Mean no. of days with gales 333 16.4
Mean monthly rainfall total (mm) 935.7 1194 .4
Mean no. of days with = 0.2 mm 184 204
Mean no. of days with = 5.0 mm 63 75
Mean no. of days with snow or sleet 8.7 164
Mean daily duration of sunshine 391 3.8
Mean no. of days with no sun 63 69
Occurrence of Stability Class G (%) 5.0 1.7

! 30-year average readings taken by Met Eireann

? Cork County Council Chief Fire Officer (An Bord Pleansla Oral Hearing, September, 2003)
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* Unique meteorological conditions associated with local breeze circulations at coastal
locations. Considered by USEPA to warrant special consideration (USEPA, 2000)

* Steady-state Gaussian-plume models such as ISCST3 require meteorology from a single
surface station. They assume that the single station data are applicable to the whole
modelling domain up to the top of the boundary layer and that conditions do not vary with
height.

USEPA (Guideline on Air Quality Models, 2003)

The representativeness of the data is dependent on: (1) The proximity of the site to the area
under consideration; (2) the complexity of the terrain; (3} the exposure of the meteorological
monitoring site; (4) the period of time during which data are collected.

Site specific meteorological data are critical to dispersion modelling in complex terrain ...

USEPA (Meteorological Monitoring Guidance for Regulatory Applications, 2000)

&

N
Sites should be selected such that factors which cause spaté@l variations in meteorological
conditions are invariant over the spatial domain of t@a qﬁpllcanon ... Such factors would
include surface characteristics such as ground comﬁ\(@\@rface roughness, the presence or
absence of water bodies, etc.

6.3.2 Treatment of calms <X

* A calm is a period where th@i% is little or no air movement, i.e. when the atmosphere is at
its most stable. Includes cSnditions of i inversion, fumigation and stagnation.

*  Generally periods during which pollution dispersion is worst.

* Atmospheric stability is measured using Pasquill-Gifford indices.

*  Pasquill-Gifford indices calculated at Cork Airport.

*  Stability Class G not mentioned anywhere in Ringaskiddy Waste Management Facility
Environmental Impact Statement.

* No distribution of Pasquill-Gifford classes presented in Ringaskiddy Waste Marnagement
Facility Environmental Impact Statement, despite their importance to the ISCST3 model.

* For steady-state models such as ISCST3, Stability Classes F and G are combined and
considered as category F.

* Meteorological data pre-processed by PCRAMMET for input to ISCST3 may either be in
binary or ASCII format. If the former, PCRAMMET will set any wind speed identified
as being zero to 1.0 m.s"". If the data is in ASCII format, PCRAMMET does not modify
wind speeds having a value of zero. Some of the meteorological files used in modelling
the Ringaskiddy waste management facility are in ASCII format, while others are in
binary.

*  Where maximum concentrations are predicted for low wind speeds, local meteorological
monitoring is highly desirable (New Zealand Ministry for the Environment, 2004).
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USEPA (Guideline on Air Quality Models, 2003)

It is recommended that the P-G stability category be estimated using the Turner method with
site-specific wind speed ... and representative cloud cover and ceiling height.

6.3.3 Mixing heights

* Height of the atmospheric layer adjacent to the ground within which a contaminant is
uniformly mixed.

* Critical parameter -- guides to the pollution potential of an area.
* Most accurate when obtained from radiosonde.

* For this assessment, mixing heights calculated using parameters of atmospheric stability,
albedo, wind speed and surface roughness.

* Should always be calculated using surface data and upper air data from the same site. No
description given in EIS of how mixing height calculations were carried out.

* No indication in EIS of the year used to calculate mixing height.
* Dispersion model predictions can be highly sensitive to chan@s in mixing height.
A\

&
&
\

P
USEPA (Human Health Risk Assessment Protoggf\ 5998)
S
Q
... USEPA OSW recommends that the sele’&sﬁ‘@\of representative mixing height and surface
data be approved by the appropria(t{gg {@?ulatory agency before preprocessing or air
K <\

modelling is conducted. QO&\\\.@
N

\
&
. . o
6.3.4 Wind speed and direction

* Wind speed and wind direction are two of the most critical parameters in any air
dispersion model but particularly so in ISCST3.

* ISCST3 model results at particular receptor locations are often quite sensitive to the
transport wind direction. (USEPA, 1993) ,

* Gradients and discontinuities in the vertical profiles: of meteorological measurements are

" often significant in complex terrain.

*  Uncertainty of 5 — 10 degrees in the measured wind direction which transports the plume
can result in concentration errors of 20 — 70% for a particular time and location,
depending on stability and station location (USEPA, 2000)

* ISCST3 model runs for this study were made without any wind direction alignment
(rotation correction factor).

USEPA (Guideline on Air Quality Models, 2003)

For simulation of plume rise and dispersion of a plume emitted from a stack, characterisation
of the wind profile up through the layer in which the plume disperses is required. This is
especially important in complex terrain and/or complex wind situations.
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USEPA (Meteorological Monitoring Guidance for Regulatory Applications, 2000)

Measurements of the meteorological variables affecting transport and dispersion of a plume
(wind direction, wind speed and sigma) should be made at multiple levels [for sites in
complex terrain] in order to ensure that data used for modelling are representative of
conditions at plume level.

For use in plume rise calculations [in complex terrain], wind speed should be measured at
stack top ... a 10 m tower generally will not be sufficient.

6.3.5 Bowen ratio

* A measure of the amount of moisture at the surface of the earth.
* Important because it affects the heat balance resulting from evaporative cooling and,
consequently, the Monin-Obukov length.
e Calculated by Indaver for wet conditions.
¢ USEPA advises specific co-efficients for calculations in climates such as that in Ireland.
&

¢

S
W)
USEPA (Human Health Risk Assessment Protocol, 1&?@5\
YN
For areas where annual rainfall is greater thar@%ﬁzches, USEPA OSW recommends a single
Bowen ratio value of 2.0 for urban areas %J@Q@VJ\ for rural forests, grasslands and cultivated
lands.

R
\\§

o
&
$)

X
6.3.6 Pre-modelling approval Oqéé\
O

* No evidence documented within the EIS of any consultation or approval taken in the
calculation or assignment of important meteorological parameters.

USEPA (Human Health Risk Assessment Protocol, 1998)
[Surface roughness at the measurement site] should be considered in discussions with the
appropriate agency modeller prior to air modelling.

The computed value of surface roughness height for the application site, along with maps or
photographs illustrating land use, must be approved by the appropriate agency prior to use.

The permitting authority should review proposed values [of noon-time albedo] used in the
processing of the meteorological data.

6.3.7 Lack of information provided

* The EIS fails to identify values assigned to certain specific meteorological parameters:
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* Don’t know what the Monin-Obukhov length value is. Important, because it is a measure
of atmospheric stability. But if a value for agricultural land is entered, the turbulence
associated with air movements in the Inner Harbour will be lost.

* Surface roughness at measurement site not mentioned. According to the USEPA
(USEPA, 2000), this parameter is important.

* Significant failure to provide raw data and derivations/calculations of meteorological data
as required by the USEPA.

USEPA (Human Healih Risk Assessment Protocol, 1998)
Recommended information for risk assessment report:

*  Identification of all sources of meteorological data

*  Electronic copy of the ISCST3 input code used to enter meteorological information

*  Description of he selection criteria and process used fo identify representative years used
for meteorological data

*  Summary of the procedures used to compensate for any missing data

*  Missing or invalid data should be flagged or replaced as appropriate.
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SECTION 7: RESULTS

7.1 General approach

1. Establish ambient concentrations of modelled parameters in local environment

2. Present model output for all modelled parameters

3. Present final predicted concentrations of modelled parameters in local environment
4. Examine final results to see if realistic

7.2 Results for the Ringaskiddy Waste Management Facility

7.2.1 Background monitoring

* Indaver undertook a programme of monitoring of ambient air quality to establish existing
concentrations of relevant pollution parameters

* Background monitoring undertaken at Indaver site during

* Monitoring of each parameter was as follows: &
&
Parameter & %Q\‘ﬁ\uration of monitoring

PM,, \f?ib\é 10 weeks
NO, ) > Q§ Six 2 week periods

Benzene (;lj\\o &Qé'\ 2 months
SO, & 05\\ 3 months
HCl S 2 months

Dioxins and furans éj\\o 2 periods ~ 3 days and 5 days
Metals — Co, Cr, Cu Hg, Mn(,P(\bJ, Tl, Cd, As 2 periods — 6 weeks and 1 week

* Results were compared to relevant standards/guidelines

* Exceedences of relevant standards/guidelines were found on several occasions for
existing ambient background concentrations of PM,,, nickel and arsenic.

Indaver Ireland (Rirgaskiddy Waste Management Facility Environmental Impact
Statement, 2001)

Worst case background concentrations were used to assess the baseline levels of substances
released from the site.

Results show that the levels of PM,, are generally well within the 24-hour EU limit value . ..
which is applicable in 2005 ... The average level of PM,, measured over the 10 week period
... is significantly lower than the annual limit value ... '

Levels of cadmium and arsenic were generally below the detection limit for each of the seven
weeks in the monitoring period.
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Indaver Ireland (Ringaskiddy Waste Management Facility Environmental Impact
Statement, 2001)

Background levels of nickel were detected at or above the proposed ambient air quality
standard during the monitoring period. Although a source of heavy metals may have been
present during the monitoring period, future projections of emissions in the region did not
identify any significant sources of Ni ... Thus it may be expected that background levels of
this compound are likely to be minor during operations of Indaver Ireland.

7.2.2 Presentation of modelling results

*  Tabular output for all modelled pollution parameters.
* Presented in concentration (mg.m™) and as an emission rate (g.s™)
* Presented for three modelled scenarios for most parameters — maximum, design and 50%

of maximum

* Predicted PCDD/F deposition flux compared to measure\ggélevels in places other than
Ringaskiddy. @é

* Combined metals (except Cd and T1) compared t@n%@‘st limifing metal standard for both
maximum and typical operating conditions. s\O

¢ Predicted concentrations of modelled pollqu% ameters compared against the relevant
standard/guideline, taking existing backgr@&gdé%‘onccntranons into account.

\5
&éi
<« \\\
Indaver Ireland (Ringaskiddy gfaste Management Facility Environmental Impact
Statement, 2001) éés\
&

Modelling results indicate that the ambient ground level concentrations are below the
relevant air quality standards or guidelines for all compounds under both typical and
maximum operations of the site. The modelling results indicate that this maximum occurs at
or near the site’s southern boundary.

The results indicate that the impact from Indaver Ireland is minor and limited to the
immediate environs of the site.

7.2.3 Examination of modelling results

¢ Concentration contours beyond the site boundary — concentrations expressed as a % of
the relevant ambient air quality standard/guideline.

38

EPA Export 25-07-2013:14:58:



Indaver Ireland (Ringaskiddy Waste Management Facility Environmental Impact
Statement, 2001)

In the surrounding main population centres, Ringaskiddy, Cobh, Monkstown, Carrigaline and
Crosshaven, levels are significantly lower than background sources with the concentrations
of emissions at Indaver Ireland accounting for less than 2% of the annual limit values for all
pollutants.

In relation to the maximum one-hour limit value, ... modelling results indicate that the
ambient ground level concentrations are below these ambient standards under both typical
and maximum operating conditions at or beyond the site boundary. Thus no adverse
environmental impact is envisaged to occur under these conditions at or beyond the site
boundary.

7.3 Issues arising

7.3.1 Duration of background monitoring

R
. . . & . . .
* The duration of the baseline monitoring study was too&chort and not in compliance with
USEPA requirements. \\~\
S
&
\\QAQ
R
00

USEPA (Prevention of Sigrificant Dsﬁ‘rg&?atwn and Nonattainment Area Permitting,
1990) Q
S

Pre-application data generally must‘&be gathered over a period of at least 1 year and the data
are to represent at least the ]gﬁnonﬂz period immediately preceding receipt of the PSD
application ... The permitting tigency has discretion to accept data collected over a shorter
period of time (but in no case less than 4 months) if a complete and adequate analysis can be
accomplished with the resulting data.

7.3.2 Exceedences of parameters detected in ambient air

* Concentrations of PM,, measured to be in excess of the relevant standards on three days
out of the 10 week monitoring period. One exceedence was 24% in excess of the limit
value.

*  With exceedences of this magnitude, no justification for calculating baseline as an annual
average represented by this 10 week period.

¢ Measured concentrations of nickel in ambient air much higher than limit value in every
week of the six week monitoring period.

*  Exceedences of this magnitude cannot be ignored without further ambient testing.

* Levels of arsenic could be confirmed as exceeding the limit value during the monitoring
period. This particular exceedence was more than 7 times the limit value.

* Exceedences of this magnitude cannot be ignored without further ambient testing.
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7.3.3 Detection limits of monitoring

¢ The lowest limit of detection for arsenic in ambient air was more than three times the
limit value.

s The lowest limit of detection for cadmium was more than 2.5 times the limit value.

7.3.4 Examination of results

* Please see table at end of this section.

* The concentration contours do not make sense:
- Peak concentrations should occur very near the source for low-level emissions. This
is a 55 m stack with a plume which is driven by momentum and buoyancy.
- For taller stacks, peaks should occur further downwind.
- Peaks should be experienced on terrain features as plumes impinge on them.
* No sensitivity analysis has been performed. Considered essential to getting a feel for the
accuracy of the model

* No indication is given of what meteorological conditions give rise to peak concentrations.

*  Peak concentrations should be expected from tall stacks during convective or fumigation
conditions. No indication is given of concentrations of emitted pollutants during such
meteorological conditions. &

¢ No analysis made to determine whether pollution “events’ov'&%ay result.

&S
LS
USEPA (Guideline on Air Quality Models, 2g0<3
N &

&
... Sensitivity analyses are encouragec{\ thée they can provide additional information on the
effect of inaccuracies in the databasés on the uncertainty in model estimates ... Where
possible, information from such sensigi?zty analyses should be made available to the decision-
maker with an appropriate interpr{ggistion of the effect on the critical concentrations.

&

O
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Predicted background concentrations of modelled parameters with operation of Ringaskiddy Waste Management Facility

Modelled parameter Operating Total predicted Standard Comments
condition (ng.m) (ug.m™)
Nitrogen dioxide
- annual mean Maximum 27 40 *  Exceeds the 50% rule
* Increases existing background concentrations by 170%
Typical 24 40 *  Exceeds the 50% rule
* Increases existing background concentrations by 140%
50% of maximum 22 40 » SExceeds the 50% rule
RS Increases existing background concentrations by 120%
- 99.8 ile of 1-h means Maximum 173 200 (@ *  Exceeds the 50% rule — very close to standard
S
Typical 143 20%,9?) &‘\0\ ¢ Exceeds the 50% rule
50% of maximum 124 6‘Q;\@3$ *  Exceeds the 50% rule
Sulphur dioxide S
- annual mean - - \\ég\\ 20 *  Not presented in results
- 99.2%ile of 24-h means Maximuom 51 Qcp§\ 125 » Increases existing background concentrations by 410%
Typical 25 \5\( 125 * Increases existing background concentrations by 150%
50% of maximum 38 Q&é\ 125 * Increases existing background by concentrations 280%
o
- 99.8%ile of 1-h means Maximum 144© 350 * Increases existing background concentrations by 1240%, i.e.
process emissions are more than 12 times existing background
levels
Typical 67 125 * Increases existing background by 470%
50% of maximum 105 125 *  Exceeds the 50% rule
* Increases existing background concentrations by 280%
Total dust
- annual mean Maximum 21 40 — 20 *  Background concentrations already exceed tighter standards

Process contributions 5.5% of existing background concentrations
Existing environment cannot accommodate further PM,q
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Predicted background concentrations of modelled parameters with operation of Ringaskiddy Waste Management Facility (continued)

Modelled parameter Operating Total predicted Standard Comments
condition (ng.m?) (ug.m*)
Typical 20 40 — 20 *  Background concentrations already at tighter standards
*  Process contributions 2% of existing background concentrations
= Existing environment cannot accommodate further PM,,
50% of maximum 21 40 — 20 *  Background concentrations already exceed tighter standards
*  Process contributions 4% of existing background concentrations
. Oﬁmstmg environment cannot accommodate further PM,,
- 90.5%ile of 24-h means Maximum 24 50 Process contributions 20% of existing background concentrations
\
Typical 20.4 500 @0' Process contributions very low
50% of maximum 22 50 ﬁi\é *  Process contributions very low
Carbon monoxide ‘ N ép\?
- Maximum &h Maximum 0.66 ;\\Oi\db *  Process contributions 32% of existing background concentrations
Typical 0.53 . Q@‘i&* 10
50% of maximum 0.61 < ;Q;\\Q’ 10 *  Process contributions 22% of existing background concentrations
q
Total Organic Carbon \5\
- 98%ile of 1-h means Maximum 218 & | 1000 (Class III)
Typical 202C° 1000 (Class I1I)
50% of maximum 212 1000 (Class III)
Hydrogen chloride
- 98%ile of 1-h means Maximum 19 100 *  Process contribution increases existing background concentration
by a factor of 36
Typical 2.7 100 * Process contribution more than doubles existing background
concentration
50% of maximum 13 100 * Process contribution increases existing background concentration
by a factor of 36
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Predicted background concentrations of modelled parameters with operation of Ringaskiddy Waste Management Facility (continued)

| PCDD/Fs

Modelled parameter Operating Total predicted Standard Comments
condition (pg.m) (ng.m)
Hydrogen fluoride
- Annual average Maximum 0.14 03 *  Approaching the 50% limit
¢ Process contribution is 367% existing background concentration
Typical 0.14 0.3 *  Approaching the 50% limit
*  Process contribution is 367% existing background concentration
50% of maximum 0.11 0.3 . Q&Approaching the 50% limit
0@3\ Process contribution is 267% existing background concentration
- Maximum 24-h Maximum 12 28 V' &#| * Approaching the 50% limit
{g}ezs\oK *  Process contribution is 40 times existing background concentration
Typical 1.1 ﬁ S *  Process contribution is 40 times existing background concentration
50% of maximum 0.81 ,\OQQ . ¢ Process contribution is 26 times existing background concentration
- 98%ile of 1-h means Maximum 1.8 0985’\ 0\${\3 0 *  Process contribution is 60 times existing background concentration
v
Typical 1.7 S \i\f}? 3.0 *  Process contribution is 60 times existing background concentration
50% of maximum 1.3 o >® 3.0 ¢  Process contribution is 40 times existing background concentration
&
‘ N
| - Annual average deposition Maximum HWI 4.20° --- *  Within deposition fluxes found in London and Stevenage
*  Process contribution is 18 times existing background concentration,
i.e. an increase of over 1800%
Maximum MWI 4.31 - *  Within deposition fluxes found in London and Stevenage
¢ Process contribution is 18 times existing background concentration,
i.e. an increase of over 1800%
Mercury
- Annual average Maximum 0.0166 - 0.023 0.1 ¢ If existing background concentrations taken as being in lower
range, then process contributions are double background levels.
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Predicted background concentrations of modelled parameters with operation of Ringaskiddy Waste Management Facility (continued)

Modelled parameter Operating Total predicted Standard Comments
condition (pg.m™) (ug.m?)
Typical 0.0086 - 0.020 0.1 * If existing background concentrations taken as being in lower
range, then process contributions increase background levels by
over 40%.
Sum of Sh, As, Ph, Cr, Co,
Cu, Mn, Niand V )
- Annual average Maximum 0.079 - 0.082 0.15 (limit for Mn) | = SMetals analysed cumulatively rather than individually
&9 Exceeds the 50% limit
{@; Qg\ *  Process contribution more than doubles background concentration
Typical 0.053 -0.056 0.15 (limit fo?ga ) | * Metals analysed cumulatively rather than individually
\QO S *  Process contribution increases background concentration by 75%
- Maximum 1-h Maximum 1.43-1.44 5.0 Eﬁ}b\@r Sb) *  Metals analysed cumulatively rather than individually
@@ @o‘?} *  Will increase background concentrations by 85 - 159 times
Typical 0.68 - 0.69 g@.@ﬁimit for Sb) *  Metals analysed cumulatively rather than individually
RN *  Will increase background concentrations by 40 — 75 times
AN g
Cdand Tl xé\
- Annual average Maximum 0.0024 - 0.@ 0.005 * At 50% limit
O

* At best, process emissions will double existing concentrations

* Wil increase background concentrations by 1 — 24 times
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SECTION 8: OTHER MODELS USED IN EVALUATING THE IMPACT OF THE PROPOSED
RINGSKIDDY WASTE MANAGEMENT FACILITY

8.1 AERMOD
8.1.1 Model characteristics

e AERMOD was developed in 1995 and formally proposed by the USEPA as a
replacement for ISCST3 in 2000.

*  Steady-state model which uses Gaussian distributions in the horizontal and vertical for
stable conditions and in the horizontal only for unstable conditions.

* In the vertical in unstable conditions, it uses dispersion co-efficients that are not Gaussian
to represent the high concentrations that can be observed close to a stack under
convective conditions.

*  Superior to ISCST3 in almost every way:

o In stable conditions, it factors wind and temperature changes above stack-top.

In unstable conditions, it factors in updrafts and downdrafts.

It creates representative vertical profiles of wind, tegrberature and turbulence.

Accounts for meteorological changes as the lugtrlé\?Qtravels downwind.

Surface parameters are more accurately p@é}g'y% .

In stable conditions with a mixing Iiggﬁg;‘gonsiders a mechanically mixed layer

near the ground. RN &\}*

O 0 0O 0 O

8.1.2 Model limitations o8

*  Atpresent, AERMOD does not gﬁé’w modelling of either wet or dry gas deposition.

* Best applied when steadyiﬁate assumptions are applicable to pollutant transport
distances. <&

¢ Representative meteorological input is a pre-requisite.

* Does not consider the effect of lateral flow channelling.

* Cannot model fumigation.

USEPA (Guideline on Air Quality Models — Proposed Rule, 2000):

AERMOD is appropriate for the following applications: ... Transport distances over which
steady-state assumptions are appropriate ...

Measured profiles of wind, temperature, vertical and lateral turbulence may be required in
certain applications (e.g. in complex terrain) to adequately represent the meteorology
affecting plume transport and dispersion.

Data used as input to AERMET should possess an adequate degree of representativeness to
ensure that the wind, temperature and turbulence profiles derived by AERMOD are both
laterally and vertically representative of the source area. The adequacy of input data should
be judged independently for each variable.
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* Valid vertical meteorological profiles cannot be developed without representative
meteorological data.

AERMOD (Description of Model Formulation, USEPA, 2002)

AERMOD captures the effect of flow above and below the dividing streamline by weighting
the plume concentration associated with two possible extreme states of the boundary layer
(horizontal plume and terrain-following). As is discussed below, the relative weighting of the
two states depends on: 1) the degree of atmospheric stability, 2) the wind speed and 3) the
plume height relative to terrain.

AERMOD accounts for the vertical variation of meteorology through the use of effective
values of wind speed, turbulence, and the Langrangian time scale. Being a steady state
plume model, AERMOD uses a single value of each meteorological variable to represent the
state of the dispersive layer for each modelling period. The effective parameters are
determined by averaging values from the meteorological profile within the layer between the
plume’s centre of mass and the receptor.

@‘
NS
¢ Still not suitable for very complex terrain conditions. O@@
*  Still not able to treat fumigation. &\\ S
é?@é\é
RSN
&

Ontario Ministry for the Environment d&gﬁgﬂ%\sed Guidance for Air Dispersion Modeling,
2003)
q

\\
AERMOD may also be znappropr\z@?e for some near-field modelling in cases where
the wind field is very complex dcge to terrain or a nearby shoreline.

AERMOD does not treat thecéﬁects of shoreline fumigation.

8.1.3 Application of AERMOD in evaluating emissions from the Ringaskiddy Waste
Management Facility

* Same issues arise with application of AERMOD as arise with application of ISCST3.
¢ Lack of data:
o 6 page description
no indication of the datasets modelled using AERMOD
no input files presented
no justification of input parameters
inadequate justification of surface parameters
o no indication of how model was set up

* No mention of AERMOD’s inability to model wet and dry particle deposition.
* No sensitivity analysis performed.

O 00O

* Calms treatment inadequate for the area under examination.
*  Unrepresentative meteorological data input.
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*  Does not have regulatory approval.

USEPA (7" Conference on Air Dispersion Modelling, Vol.1, 2000)

Regulatory application of AERMOD requires careful consideration of the representativeness
of the meteorological data to be employed in the analysis.

The area where the meteorological data are collected should have surface characteristics
that are very similar to the surface characteristics in the vicinity of the sources of concern. It
is best, especially in complex terrain situations, if measurements of wind and temperature are
available up through the height of the plume above the ground.

Case by case subjective judgements will be required to determine whether or not the
meteorological data available for a particular analysis are adequately representative and
evaluation by experienced meteorologists will be necessary.

8.2 SCREEN3 &

\(@

&

8.2.1 Model characteristics WO O
0(\\0*

* The original SCREEN model was released @%&USEPA in 1988.

* Is ascreening version of the ICSCT3 mgd%jx@

* Enables users to prepare an initial gziﬁng analysis to establish a worst-case estimate of
short-term air quality impacts froot\n(‘g\@eciﬁc source.

* Used to analyse single source 1%&6@365 in simple or complex terrain. It uses the VALLEY
algorithm to model in complexderrain.

* Does not use hourly metegsological data, but user can input:
o a full meteorological data set that references all stability classes and associated
wind speeds
o single stability category and wind speed combination
o single stability category with no wind speed specification. In this case,
SCREEN3 examines all wind speeds appropriate for that stability category.

» Iis output is a series of tables of highest predicted 1-h concentrations at each receptor
point along with accompanying meteorological conditions. Also outputs hourly values of

plume height as a function of distance from the emission point. .

8.2.2 Model limitations

* This is a screening model only which is good for preliminary assessments.

* Steady-state Gaussian plume model which cannot be used for non-steady state conditions
and which assumes a single wind direction.

* SCREEN3 will not consider downwash in any of its modes.

* Cavity and fumigation effects can be evaluated only for inland sites.
* Fumigation evaluations ignore the effects of elevated terrain.

* Cannot model for discrete receptors in a complex terrain situation.
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* The VALLEY screening conditions assumes a wind speed of 2.5 m.s” in the stable layer
above the inversion.

8.3.3 Application of SCREEN3 in evaluating emissions from the Ringaskiddy Waste
Management Facility

* Same issues as with ISCST3 and AERMOD, except even more so.

* Two-page of description and analysis to inform on assessment of what are potentially the
most limiting conditions for pollution dispersion.

* Lack of model data:
o No model input data presented
No identification of source operational load (maximum or rypical)
No meteorological data presented
No description of the type of model meteorological input used
No indication of terrain data used
No identification of contaminants modelled
o No identification of which shoreline is modelled.

o 0 0 0 0O

*  No distances to shoreline noted; no identification of the analysed shoreline

* No sensitivity analysis performed .
&5
&

S

N
USEPA (Screening Procedures for Estimatingng@\ Air Quality Impact of Stationary
Sources, 1992) 0&0 S

R <
&

Sources located within 3 km of a largeéﬁgd%\ of water should be evaluated for shoreline
Sfumigation. @&é\
At a minimum, impact estimates sh%d\% be made with source characteristics representative of
the design capacity (100% load}> In addition, the impacts should be estimated based on
source characteristics at loads 9f 50% and 75% of design capacity ...
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SECTION 9: CONCLUSION

Indaver Ireland (Ringaskiddy Waste Management Facility Environmental Impact
Statement, 2001)

The USEPA has published a series of guidance documents on air emission dispersion
modelling and its methodology was followed in the modelling study for the Ringaskiddy plant.

Air dispersion modelling was used by Indaver to back up its choice of site and to evaluate the
potential impact of its proposed facility on the environment. The EIS claims to have followed
USEPA guidance throughout this air dispersion modelling procedure. It did not. Several of
the instances where USEPA advice was either ignored or not followed are fundamental to the
representativeness and accuracy of the air dispersion model. In particular, the choice of
model and the source of the meteorological data are not suit\z}@le for the inner Cork Harbour

basin. &
&

This air dispersion modelling exercise does not @g@ Indaver’s disregard of both World
. L. O . . - .
Health Organisation and European Comrmsswrbc;f%%ﬁ‘mmendanons in its choice of site for this
proposed facility. Those recommendatio Qéy‘ére made solely for the purposes of the
protection of human health and the enviropsfient.
&

But protection of human health ando«thogc’éy\}wironment are also the obligations of the EPA with
regard to the disposal of waste, stal \}ily bestowed on them by the Environmental Protection
Agency Act, 1992. @55‘\6\

The USEPA, whose guidan&o{i\n relation to air dispersion modelling has been adopted by our
own EPA, has recognised the risks to human health and the environment from facilities such
as those proposed by Indaver for Ringaskiddy. In 1998, it drafted a national guideline on how
the risks from such facilities to human health should be assessed. The Human Health Risk
Assessment Protocol is intended for use by permitting authorities. One of its aims is to
present a user-friendly set of procedures for performing risk assessments. It includes
explanation of those procedures and a list of data required if those procedures are to be
carried out. That list of data is presented in the table overleaf. Although this is part of the
USEPA guidance to which it claims to have adhered, much of the required data has not been
provided by Indaver. Although the requirement of this data is supposed to be EPA policy, the
data has not been requested.

This data is fundamental to the type of basic assessment of the proposed waste management
facility that the EPA should be carrying out as part of its statutory obligations under the EPA
Act, 1992.
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Information for risk assessment report recommended by the USEPA (Human Health Risk Assessment Protocol, 1998)

RECOMMENDED INFORMATION FOR RISK ASSESSMENT REPORT

INFORMATION PROVIDED BY INDAVER

Site specific information required to suppoft air modelling
All site specific maps, photographs or figures used in developing the air modelling approach

Mapped identification of facility information including stack and fugitive source locations,
locations of facility buildings surrounding the emission sources and property boundaries of the
facility

&
&
Surrounding terrain information \ﬁ fé\“’
Description of the terrain data used for air dispersion modelling é’? \0\
. . . O
Summary of any assumptions made regarding terrain data Q\i\Q@\?

- . . . < .
Description of the source of any terrain data used, including any procedures used’to manipulate
terrain data for use in air dispersion modelling e ,\§

QQK;Q;\\@(\
S
Surrounding land use 5\(’

Description of the methods used to determine land use surroundmg(\@l\e facility
Copies of any maps, photographs or figures used to determine land use

Description of the source of any computer-based maps used to determine land use

Partitioning of emissions
Copies of all stack test data used to determine particle size distribution

Copies of all calculations made to determine particle size distribution, fraction of total mass
and fraction of total surface area

Yes - good photographs and maps in EIS.

Yes

Yes — description of environs in EIS
No
No

No — just a one line comment
No
No

No — no stack tests undertaken
No
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Information for risk assessment report recommended by the USEPA (Human Health Risk Assessment Protocol, 1998). continued

RECOMMENDED INFORMATION FOR RISK ASSESSMENT REPORT INFORMATION PROVIDED BY INDAVER
Meteorological data
Identification of all sources of meteorological data No -
Some data inputs are not recorded at Cork Airport
Electronic copy of the ISCST3 input code used to enter meteorological information No ~ appears to have been provided as a file linked to the
\\,f”?” ISCSTS3 files, but could not be accessed
Description of the selection criteria and process used to identify representative years&gr No
meteorological data O&ié\
Identification of the 5 years of meteorological data selected Qoézi Q,S\O Yes
Summary of the procedures used to compensate for any missing data QQ\\}&&\:} No
ISCST3 model input files Q&\i\éf
Electronic and hard copies of ISCST3 input file for all air modelling g}ﬁs No - electronic copies only
&
Source pathway &
Input values with supporting documentation for each [entry in the source pathway] No
Receptor pathway
Summary of all information regarding the co-ordinates and placement of the receptor grid node No
array used in air modelling
Copies of any maps, figures or aerial photographs used to develop the receptor grid node array No
Map presenting UTM locations of receptor grid nodes along with other facility information No
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