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1 INTRODUCTION 

The following flood risk assessment has been prepared by Cian O’Sullivan (MSc) and Regan Phipps (PGCert) and 
been reviewed by Colin O’Reilly (PhD) of Envirologic Ltd. on behalf of Halston. 

This report is intended to satisfy the requirements of Galway County Council, relating to a proposed development 
in the townlands of Coolpowra, Ballynaheskeragh, Coolnageeragh and Gortlusky, Co. Galway.  The proposed 
development is being referred to as ‘Project Coolpowra’ and will consist of a Reserve Gas-Fired Power Generator, 
GIS Substation and Energy Storage System. 

As per the Flood Risk Management Guidelines (2009), where flood risk may be an issue for any proposed 
development, a flood risk assessment (FRA) should be carried out that is appropriate to the scale and nature of 
the development and the risks arising. The flood risk assessment outlined herein is intended to be sufficiently 
detailed to quantify the risks and effects of any flooding, necessary mitigation measures, together with 
recommendations on how to best manage any residual risks. As per the document ‘The Planning System and 
Flood Risk Management (2009)’ the flood risk assessment will consist of the following sections: 

• Site description 

• Site layout 

• S-P-R model; sequential approach; justification test 

• Determination of flood level 

• Mitigation measures 

• Conclusions 

A site walkover and surveys of local hydrology was performed by Envirologic on 1st and 2nd May 2024 and 21st 
May 2024. 

 

2 SITE DESCRIPTION 

2.1 SITE LOCATION  

The subject site is located in the townlands of Coolpowra, Ballynaheskeragh, Coolnageeragh and Gortlusky, Co. 
Galway, approximately 5 km northwest of Portumna town (Figure 1). The main portion of the site is positioned 500 
m west of the N65, with an internal site access road providing connection between the two.  

The regional topography is considered flat to gently undulating. The 1:50,000 OS Discovery map shows that the 
nearest topographical feature of note in the locality is a small hummock at Churchill (91 mOD), 2 km to the south.  
The surrounding landscape is dominated by moderate intensity grassland agriculture.  
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Figure 1 - Site Location and Topography 

 

2.2 SITE LAYOUT 

The proposed development site has an area of 42 ha. The site can be described as having an irregular shape 
comprised of (i) a central area which has an east-west length of 995 m and north-south width of 415 m.  This area 
is bounded to the east by a local road, (ii) an internal access road which connects the eastern end of this central 
area with the N65, and (iii) a 230 m northwestern spur. An existing 400kv GIS substation is located adjacent to the 
northeast boundary of the site. There is one detached house standing within the site boundary, with farmyard 
infrastructure present (Figure 2). It is intended to demolish existing infrastructure on the site and construct the 
following: 

• A Reserve Gas-Fired Generator comprised of three OCGT Units; 

• Upgrade and replacement of the existing 400kV AIS substation with a 400kV GIS substation;  

• Alternative Technology infrastructure such as Long Duration Energy Storage (LDES) and a Synchronous 
Condenser. 
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Figure 2 - Current Site Layout with EPA river network overlain 

 

2.3 SOILS & GEOLOGY 

2.3.1 Soils 

Teagasc soil maps indicate that the soil within the application boundary is a uniform cover of deep, well-drained 
mineral soil with a basic chemical signature (Figure 3).  The soil group can be described as a Grey Brown Podzolic 
or Brown Earth.  
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Figure 3- General Soil Classification 

 

2.3.2 Quaternary Deposits 

The quaternary period encompasses the last 1.6 million years and deals with the subsoils and sediments that were 
deposited over the bedrock described below. The Pleistocene (1.6 million years – 10,000 years ago) is commonly 
known as the last Ice Age, which was a period of intense glaciation separated by warmer inter-glacial periods, and 
it is during this period that the quaternary sediments seen today were deposited.  Large amounts of ponded water 
were present at this stage resulting in considerable fluvioglacial sedimentation.  

The majority of the site is underlain by glacial till derived from limestone. Some isolated mounds of limestone 
gravels are present in the area along with a graded ridge of esker sands and gravels which underlie the local road 
to the east (Figure 4). This combination of deposit type is characteristic of sub-glacial mechanisms resulting in well 
drained soils of homogenous nature.  
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Figure 4 - Quaternary Deposits 

 

2.3.3 Bedrock & Structural Geology 

The site is underlain by the Lucan Formation. This formation consists of impure bedded limestone with shale and/or 
clay impurities. There are no structural geological features such as faulting mapped in the immediate vicinity of the 
site, as demonstrated in Figure 5. 
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Figure 5 - Geology of the Surrounding Area 

 

2.4 HYDROLOGY 

2.4.1 Catchment Description 

The two dominant sub-catchments in the area are the Gortaha (Catchment 025B), which drains to the east, and 
the Kilcrow (Catchment 025C), which drains to the west.  These rivers are both part of the Lower Shannon 
Hydrometric Area. 

The EPA River Network database suggests that the divide between the Gortaha and Kilcrow river catchments lies 
within the site boundary, near the current Oldhill Substation. Subsequent groundtruthing and consultation of the 
OPW Drainage Maps indicate however that the catchment divide is just east of the site and that all rainfall-runoff 
generated on the site drains westwards, outfalling to the Kilcrow River, 2 km to the west.  

The drainage network serving the site is dominated by an east to west flowing central channel which itself becomes 
the Treananearla Stream (first order stream) a short distance downstream of the site.  This central channel 
originates at the eastern end of the central site area, stopping just short of the local road.  This catchment was 
delineated by topographical contours, reference to the OPW and EPA drainage network maps, and ground truthing 
as part of the site walkover. The catchment area contributing run-off to the downgradient site boundary has an area 
of 2.0 km2 (see Figure 6).   

There are two culverts in place along the central channel within the site boundary. These provide road crossings 
for access to farm land and a dwelling.  Both culverts have a diameter of 950 mm. 
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There are several field boundary drains present within the site that contribute to the runoff at its downstream end.  
The largest of these drains extends 950 m south, outfalling to the central stream just east of the on-site dwelling.  
This drainage channel has a sub-catchment of 0.675 km2.  There are two culverts present on this tributary, with 
pipe diameters of 650 mm and 500 mm. The 500 mm culvert lies immediately upstream of the confluence of the 
tributary and the main channel whilst the 650 mm culvert acts as a field crossing further upstream. There is a 1 m 
drop from the invert of the tributary channel to the invert of the main channel, resulting in a high velocity cascading 
flow regime at the confluence. The combined flows then continue westward. There are no other drainage channels 
that contribute significant flow to the central channel within the site.  

Figure 6 - Contributing Catchment to Site Run-off 

 

2.4.2 Designated Areas 

Designated areas within the area are presented in Table 1. The River Shannon is hydraulically connected to the 
site via downstream drainage. There are a number of sites associated with Lough Derg to the south, as well as the 
Ardgraigue Bog SAC to the north. 
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Table 1– Summary of Designated Sites Within a 15 km Radius of the Site 

Natura 2000 Site Site Code Location at Closest Point to the 

Proposed Project 

River Shannon Callows SAC 000216 6 km east 

Ardgraigue Bog SAC 004026 4.5 km north 

Lough Derg, North East Shore SAC 002241 5.5 km south 

Lough Derg SPA 004058 5.5 km south 

 

2.4.3 Flooding History 

2.4.3.1 Historical OSI Maps 

The historical 6” OSI maps (1830-1930) show no evidence of historical flooding at the application site (Plate 1).  It 
is noted from the historical 6” maps that flow direction on the central channel is towards the centre of the site but 
the flow direction from this point is unclear.  It is likely that subsequent arterial drainage works deepened drains to 
promote a westerly flow direction. 

Plate 1 - Historical 6” OSI maps (1830 – 1930) 

 

 

2.4.3.2 OPW Flood Hazard Mapping 

Consultation of the OPW flood hazard mapping tool shows that no previous flood events occurred within or near 
the site. Two flood events have been reported within 5 km of the site boundary. The nearest of these was in 1995, 
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3 km to the southwest where the Kilcrow River passes through Newbridge Bridge at Gortanummera.  It was 
recommended at the time that additional drainage maintenance works be deemed a priority for the area.  

 

2.4.4 Flood Risk Indicators 

2.4.4.1 National Indicative Fluvial Mapping (NIFM) 

The margins flanking the Kilcrow and Gortaha rivers are covered by the OPW National Indicative Fluvial Mapping 
(NIFM), demonstrating flooding is not extensive.  The drainage channels within the site, or immediately 
downstream, have not been covered by the OPW NFIM programme. 

 

2.4.5 CFRAM 

The OPW FloodInfo resource shows that neither the site nor the Kilcrow or Gortaha rivers have been covered by 
detailed CFRAM hydraulic modelling. 

 

2.4.6 Benefiting Lands 

Plate 2 shows that a portion of the application area lies within benefitting lands. These maps were prepared to 
identify areas that would benefit from land drainage schemes and typically indicate low lying land near watercourses 
that would be prone to flooding. The emphasis of these schemes was the improvement of agricultural land. With 
respect to the application site the map confirms that the central channel is maintained as part of the Killimor Arterial 
Drainage Scheme (Channel 14/2). 

It is noted that the OPW Drainage Map also corresponds with the drainage network layout that was groundtruthed 
as part of the site walkover.  This is further evidence that the EPA river network is incorrect.   
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Plate 2 - Drainage Channels and Benefitting lands proximal to the site boundary 

 

3 SEQUENTIAL TEST & VULNERABILITY MATRIX 

3.1 SEQUENTIAL APPROACH 

The ‘Planning System and Flood Risk Management Guidelines for Planning Authorities (2009)’ require the planning 
system at national, regional, and local levels to: 

• Avoid development in areas at risk of flooding by not permitting development in flood risk areas, 
particularly floodplains, unless where it is fully justified that there are wider sustainability grounds for 
appropriate development and unless the flood risk can be managed to an acceptable level without 
increasing flood risk elsewhere and where possible, reducing flood risk overall. 

• Adopt a sequential approach to flood risk management based on avoidance, reduction and then mitigation 
of flood risk as the overall framework for assessing the location of new development in the development 
planning processes; and 

• Incorporate flood risk assessment into the process of making decisions on planning applications and 
planning appeals. 

 

The sequential approach is used to assess flood risk at the site and, where there is variability, to assign appropriate 
zones in accordance with the Guidelines (DoEHLG, 2009). As shown inPlate 3, Zone A, applied to areas with a 
high probability of flooding, defines areas with the highest risk of flooding from rivers (i.e. more than 1% probability 
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or more than 1 in 100). Development in this zone should be avoided and/or only considered in exceptional 
circumstances. Development should only be permitted in areas at risk of flooding when there are no alternative, 
reasonable sites available in areas at lower risk that also meet the objectives of proper planning and sustainable 
development.  Zone B is applied to areas with a moderate probability of flooding from rivers. (i.e. a 0.1% to 1% 
probability or between 1 in 1000 and 1 in 100), with Zone C having a low probability of flooding.  

With respect to coastal flooding Zone A is applied to areas with the highest risk of coastal flooding (i.e. more than 
0.5% probability or more than 1 in 200 year return period).  Development in this zone should be avoided and/or 
only considered in specified circumstances.  Zone B is applied to areas with a moderate probability of coastal 
flooding (between 1 in 200 and 1 in 1000), with Zone C having a low probability of coastal flooding (less than 0.1% 
or 1 in 1000).  The Flood Risk Assessment will clarify within which zone the site lies. 

Plate 3 – Schematic map showing use of the Sequential Approach to assign Flood Risk Zones (DoEHLG, 2009) 

 

3.2 VULNERABILITY MATRIX 

Clause 2.16 of the Flood Management Guidelines (OPW, 2009) states: ‘The classification of different land uses 
and types of development as highly vulnerable, less vulnerable and water-compatible is influenced primarily by the 
ability to manage the safety of people in flood events and the long-term implications for recovery of the function 
and structure of buildings.’ 

The Planning System and Flood Risk Management guidelines provide three vulnerability categories based on the 
development type. The proposed works fall into the following vulnerability categories as follows: 

• Highly vulnerable = residential, hospitals, schools, essential infrastructure, emergency 
service facilities. 

• Less vulnerable = buildings used for retail, warehousing, commercial, industrial and non-

residential institutions. 
• Water-compatible development = amenity open space, outdoor sport and recreation. 

The proposed development is considered to be ‘essential infrastructure’ and therefore comes under ‘highly 
vulnerable development’.  Different types of development are appropriate in each of the Flood Zones, based on 
their vulnerability to flood risk. Hence: 
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• Highly vulnerable: requires Justification test in Flood Zone A and Flood Zone B, 
appropriate in Flood Zone C; 

• Less vulnerable: requires Justification test in Flood Zone A; appropriate in Flood Zone B and 

Flood Zone C; 

• Water-compatible: appropriate in Flood Zones A, B and C. 

 

Highly vulnerable development should only be considered in zones A and B if adequate lands or sites are not 
available in Zone C and subject to a flood risk assessment to the appropriate level of detail to demonstrate that 
flood risk to and from the development can or will adequately be managed at the site. 

Based on desktop information collected to this point the site is deemed to be within Flood Zone C. A conservative 
approach is being applied and the assessment will proceed to quantitative determination of flood levels in 
watercourses adjacent to the site.  Unless the quantitiative assessment shows the site to be in Flood Zone A or 
Flood Zone B then a Justification Test is not required. 

 

3.3 S-P-R MODEL 

The flood risk assessment is carried out using the source-pathway-receptor (S-P-R) model, as outlined below. The 
S-P-R model is used to identify the sources of flood water, the people and assets affected by potential flooding, 
and the pathways by which the flood water reaches those receptors.  

Consideration will be given to the predominant sources, pathways and receptors in terms of the influence they have 
on site flooding, or the manner in which they may be impacted. The primary water sources on site are as follows: 

 

Sources Pathways Receptors 

Storm rainfall event (1 in 100 year) Pluvial Flooding Proposed Site 

Kilcrow River Tributaries Fluvial Flooding Proposed Site Infrastructure 

Runoff from upgradient lands Road Runoff Local Road 

Drainage/throughflow from 
upgradient lands  Third Party Lands and Property 

Gortaha River Tributaries   

 

Flooding mechanisms will be looked at in more detail to quantify flood risk from the Kilcrow River catchment.  
Quantification of this risk will be achieved by firstly determining flood flows in the watercourses as they flow 
through/past the site.  

A hydraulic model will then be compiled to facilitate estimation of flood levels within, and adjacent to, the site when 
these peak flows are passed through a series of surveyed cross sections. Mitigation measures will then be applied 
as appropriate. 
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4 SUBJECT SITE FLUVIAL FLOOD FLOW CALCULATIONS 

4.1 OPW ADVICE 

In selecting appropriate formulae reference has been made to an advisory response from OPW Hydrology 
Section and Work Package 4.2: 

• For catchments between 5 km2 and 25 km2 the preferred equation is the ‘FSU small catchments’ 
equation. When using the small catchment equation, we generally advocate not using a pivotal 
site adjustment seeing as there is a very small pool of other small catchments from which to source 
a pivotal site. 

• For catchments less than 25 km2 we would always say that at least three methods should be 
explored and that the choice of the flow to be used is up to the practitioner. 

• The WP4.2 report is intended to provide a further methodology for small catchment flood 
estimation. As far as we are concerned, it is the preferred method. 

• For catchments less than 5 km2 there is no FSU method applicable. For such ’small’ catchments we 
would suggest that maybe the rational method or modified rational method could be used. 

 

The catchment associated with the furthest downstream point of the site boundary has an area of 2.00 km2. The 
OPW FSU method alone may therefore be deemed unsuitable for the calculation of potential flood flows in this 
instance.  

 

4.1.1 OPW FSU - 7 Variable Equation 

The ungauged method can be used to determine flood flows at the site using catchment characteristics, which are 
then corrected using a correlation against descriptors for gauged catchments. The median annual maximum flood 
magnitude (QMED), as outlined in the Flood Studies Update (FSU) (Nicholson & Bree 2013) is now preferred over 
the mean annual flood flow rate (Qbar) parameter described in the Flood Studies Report (FSR) (NERC 1975). The 
preferred median method is less sensitive to large extreme floods and to flood measurement error in general. The 
estimation method for ungauged locations is based on a regression analysis relating observed QMED to physical 
catchment descriptors (PCDs) at gauged locations in Ireland, given by the following equation: 

 

QMEDrural = 1.237x10-5 . AREA0.937 . BFIsoil-0.922 . SAAR1.306 . FARL2.217 . DRAIND0.341 . S0.185 . (1 + 
ARTDRAIN2)0.408 

 

The PCDs applicable to the subject site are shown in Table 2. 

. 
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Table 2 - Physical Catchment Descriptors Applicable to the Subject Site 

PCD Description Units Value 

AREA Catchment area km2 2.00 

SAAR Average annual rainfall mm 938.91 

BFIsoil Baseflow index derived from soils data  0.6908 

FARL Flood attenuation from reservoirs and lakes  1 

DRAIND Ratio of river network to catchment area no./km2 0.212 

S1085 Slope of the main stream between the 10 and 85 percentiles m/km2 1.034 

ARTDRAIN2 Proportion of river network included in drainage schemes  0.9404 

URBEXT   0 

    

QMEDrural  m3/s 0.198 

QMEDurban  m3/s 0.198 

 

A principal of the FSU is the concept of a pivotal site, however no pivotal sites were considered suitable for 
application to such a small catchment.  The return-period flood flow (QT) is determined by an index flood method, 
whereby a growth factor as determined from an EV1 distribution plot is applied. In this case: 

Qt = QMED x 2.51 

Q100 = 0.198 m3/s x 2.51 

Q100 = 0.496 m3/s 

Finally, a climate change growth factor of 20 % is applied: 

Q100 = 0.496 x 1.2 

 Q100 = 0.596 m3/s 

  

Using the standard OPW FSU approach the climate adjusted Q1000 flow in the watercourse as it passes the site is 
equal to: 

Q1000 = QMED x 3.33 

Q1000 = 0.198 m3/s x 3.33 

Q1000 = 0.658 m3/s 

Finally, a climate change growth factor of 20% is applied: 

Q1000 = 0.658 x 1.2 

 Q1000 = 0.790 m3/s  
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4.1.2 OPW FSU – Small Catchments 

The updated Flood Studies Update (Nicholson and Bree, 2013) presents the formula suited to catchments less 
than 25 km2: 

QMEDrural = 2.0951x10-5 . AREA0.9245 . BFIsoil-0.9030 . SAAR1.2695 . FARL2.3163 . S0.2513 

 

The same PCDs shown in Table 2 are again applied. This equation yields a QMED value of 0.328 m3/s. As per the 
OPW Guidelines a pivotal site adjustment factor is not being applied to the outcome of the small catchments 
equation.  

In this case the Q100 flood flow is determined as follows: 

QT = QMED x growth factor 

Q100 = 0.328 m3 s-1 x 2.51 

Q100 = 0.823 m3 s-1 

Finally, a climate change growth factor of 20% is applied: 

Q100 = 0.823 x 1.2 

Q100 = 0.987 m3 s-1 

 

In this case the Q1000 flood flow is determined as follows: 

Q1000 = QMED x 3.33 

Q1000 = 0.328 m3/s x 3.33 

Q1000 = 1.091 m3/s 

Finally, a climate change growth factor of 20 % is applied: 

Q1000 = 1.091 x 1.2 

 Q1000 = 1.309 m3/s  

 

4.1.3 OPW FSU – 3 Variable Method 

The FSU 3-variable equation was developed as part of the FSU. It was developed as a ‘short cut’ equation for the 
estimation of flow in ungauged catchments: 

QMED = 0.000302.AREA0.829 . SAAR0.898 . BFI1.539 

QMED = 0.14 m3/s 

Application of the relevant growth factors as per above and 20% climate change adjustment factor results in: 

Q100 = 0.428 m3/s 

Q1000 = 0.568 m3/s 
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4.1.4 Flood Studies Report, FSR (NERC 1974) 

This is the original FSR method, with the regression coefficient for Ireland. Estimates from this equation should be 
treated with extreme caution. Growth factor of 1.96 was applied to determine Q100. It is recommended that these 
equations should be used only for preliminary flood estimates. 

QBAR =0.0172.AREA0.94 . STMFRQ0.27 . S10850.16 . SOIL1.23 . RSMD1.03 . (1 + LAKE)-0.85 

Table 3 - Calculations of Q100 – FSR Ungauged Catchments 

Area, 
km2 

STMFRQ, 
jn/km2 

S1085, 
m/km SOIL RSMD LAKE 

QBAR 
m3/s 

QBAR x 1.96 
gf m3/s 

Q100 x 1.47 
sfe m3/s 

Q100 x 
x cc (1.2), m3/s 

2.004 0.499 1.034 0.35 35.991 0 0.303 0.594 0.8745 1.049 

 

Using a growth factor of 2.6 to convert from QBAR to Q1000, the resulting Q1000 flow which includes a 20% climate 
change factor is estimated as 1.392 m3/s. 

 

4.1.5 Institute of Hydrology Report (IH)124 (1994) 

Report No. 124 derives an equation to estimate flood flows for small rural catchments (less than 25 km2). The 
equation has a standard factorial error (SFE) of 1.65. 

Qbarrural = 0.00108 (AREA0.89 x SAAR1.17 x SOIL2.17) 

 

Table 4 - Calculations of Q100 – IH124 

Area, km2 SAAR SOIL 
QBAR 
m3/s 

QBAR x 1.96 gf 
m3/s 

Q100 x 1.65 sfe 
m3/s 

Q100 x 
x cc (1.2), m3/s 

2.004 938.91 0.35 0.617 1.210 1.997 2.396 

 

Without implementing the SFE (1.65), the Q100 rate plus 20% climate change factor was: 

Q100 = 1.211 m3/s x 1.2 = 1.45 m3/s. 

 

Using a growth factor of 2.59 to convert from QBAR to Q1000, the resulting Q1000 flow which includes a 20% climate 
change factor is estimated as 3.167 m3/s. 

This method was developed for small catchments (< 25 km2) in the UK. Its derivation did not include any Irish 
catchments. The equation tends to overestimate QBAR for the smallest of the UK catchments used. This value is 
not comparable to results derived from other formulae. 
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4.1.6 Modified IH 124 (Cawley & Cunnane 2003) 

Irish researchers at NUIG (Cawley & Cunnane 2003) developed a Modified Institute of Hydrology 124 methodology 
and formula as follows: 

Qbarrural = 0.000036 (AREA0.94 x SAAR1.58 x SOIL1.87) 

Table 5 - Calculations of Q100 – Modified IH124 

Area, km2 SAAR SOIL 
QBAR 
m3/s 

QBAR x 1.96 gf 
m3/s 

Q100 x 1.65 sfe 
m3/s 

Q100 x 
x cc (1.2), m3/s 

2.00 938.9 0.35 0.483 0.947 1.563 1.875 

 

Using a growth factor of 2.59 to convert from QBAR to Q1000, the resulting Q1000 flow which includes a 20% climate 
change factor is estimated as 2.47 m3/s. 

 

4.1.7 Modified Rational Method  

FSU Work Package 4.2 shows that the UK only apply the Rational Method to catchments from 2 to 4 km2. In Ireland 
this method is more commonly used to determine stormwater attenuation requirements. It is calculated using the 
formula:  

QT = 2.78 x Cv x Cr x I x A 

where:  

QT = design peak flow, l s-1  

T = return period in years = 100  

Cv = runoff coefficient = 0.84 (winter)  

Cr = peaking/routing factor = 1.3 (arbitrary value)  

A = 2.004 km2  

Itc, T = hourly rainfall intensity for design duration of tc (hours) and return period T (years) = 29.2 mm *1.36 = 39.712 
mm  

tc= time of concentration defined as the travel time from the furthest point on the catchment to the outlet (mins): 

tc = 0.0195 x L0.77 x S-0.385 

L = length of stream = 1600 m  

S = catchment gradient, m m-1 = 0.001 

tc = 81.6 minutes = 1.36 hours  

Hence:     

Q100 = 2.78 x 0.84 x 1.3 x 0.0292 x 2.004 

Q100 = 0.348 m3 s-1 
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Q100 + 20% cc = 0.417 m3 s-1 

Q1000 + 20% cc = 0.552 m3 s-1 

 

4.1.8 Summary of Flood Flow Calculations 

Results from the various flood estimation methods are summarised below in Table 6. In taking a conservative 
approach, the flood flow values selected for use in the hydraulic model were those calculated using the IH124 
method, as these were the maximum values. The respective Q100 and Q1000 values being equal to 2.40 m3/s and 
3.16 m3/s, respectively. These values include a 20% factor for climate change.  

Table 6 - Summary of Calculated Flood Flows (includes 20% Climate Change Factor) 

Methodology Q100 + 20% cc (m3/s) Q1000 + 20% cc (m3/s) 

FSU Standard 0.60 0.79 

FSU small catchments 0.99 1.09 

FSU – 3 variable 0.43 0.57 

FSR 6 – including SFE 1.04 1.39 

IH124 – including SFE 2.40 3.16 

Modified IH124 – including SFE 1.88 2.48 

Modified rational method 0.42 0.55 

Minimum 0.42 0.55 

Maximum 2.40 3.16 

Average (n = 7) 1.11 1.43 

 

5 HYDRAULIC MODEL 

5.1 MODEL CONCEPT 

A site-specific hydraulic model was constructed using Flood Modeller (version 6.1), an industry standard hydraulic 
modelling software package for which Envirologic maintains a full license.  This software package is designed to 
perform one dimensional (1D) hydraulic simulations for networks of natural or constructed water channels. In 
addition to the one-dimensional hydraulic solver the software also utilises a two-dimensional solver (2D) which 
models water flow and depth in situations where flood levels overtop the bank-full capacity of the surveyed channels 
and spill onto the adjoining floodplain.  Construction of the 1D–2D linked model relies on four primary inputs 
summarised as follows: 

• Geometric Data: Surveyed cross-sectional data of the main channel through the site boundary;  

• Geometric Data: A georeferenced digital elevation model of the site and surrounding landscape to 
cover potential adjoining flood plain upstream and downstream of the site location;  

• Upstream Boundary Conditions - Q100 & Q1000 flood flow volumes for the upstream catchment of the 
site;  
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• Inclusion of Manning Roughness Coefficient values, used to calculate frictional forces within the flood 
model. 

 

5.2 MODEL BUILD – EXISTING DRAINAGE REGIME 

5.2.1 Cross Sections 

The 1D model was compiled using evenly spaced cross sections along watercourses within the site boundary. 
These sections were surveyed manually using Trimble RTK VRS technique.  Cross section locations on the central 
channel are shown in Figure 7. Twenty six sections were surveyed along the central channel.  As stated previously 
the surface water catchment to this central channel as it passes the downgradient site boundary is 2.00 km2. 

A further 19 cross sections were surveyed across drainage ditches that outfall to the central channel within the site.  
Only one of these was considered as contributing flows high enough that it should be included in the flood model; 
this being a drainage tributary that extends 950 m south.  Nine cross sections were surveyed along this southern 
drainage tributary.  It has a catchment of approximately 0.68 km2.  Accordingly, 34% of the Q100 and Q1000 flow 
values were attributed to this southern drainage tributary, based on its proportional area within the overall site 
catchment. 

Figure 7 - Cross Section Locations 
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5.2.2 Flow Boundaries 

The IH124 Q1000+cc flow value of 3.16 m3/s was selected as the design flood flow through the entire site.  By areal 
proportion an upstream flow value of 2.09 m3/s was introduced to the central channel (Channel 01) upstream of 
cross section CS001 and 1.06 m3/s (34% of 3.16 m3/s) was introduced to the southern tributary (Channel 02) 
upstream of cross section CS100.  The combined flow of 3.16 m3/s is then routed through all remaining downstream 
cross sections.  The same modelling concept approach was applied in relation to the catchment Q100 flow value of 
2.94 m3/s. 

 

5.2.3 Roughness Coefficients & Gradients 

A Manning’s roughness coefficient of 0.03 was applied to open river channel bed sections (noted as silty/gravelly) 
and a value of 0.045 applied to riverbanks. The central channel (Channel 01) is noted on the OPW drainage network 
database as being maintained as part of the Killimor arterial drainage district. It was observed during the site visit 
that the channel profiles generally have steep banks and flat channel beds. Throughout the existing central channel 
(Channel 01) the hydraulic gradient was generally 0.02%.  This steepened to a maximum gradient of 1.18% in the 
western part of the site. 

 

5.2.4 Existing Structures 

There are four culverts in place along the modelled reaches.  Culvert specifications are noted as follows: 

• CS006 = Culvert field crossing along Channel 01: 

• 1 no. circular concrete culvert with an opening of 900 mm 

• Length = 6.0 m 

• Pipe crown elevation = 52.05 mOD 

• Pipe invert elevation = 51.15 mOD 

• Upstream top of wall elevation = 53.32 mOD 

• Culvert deck level = 53.21 mOD 

• CS016 = Culvert crossing on Channel 01 for access road to existing dwelling: 

• 1 no. concrete culvert with an opening of 950 mm 

• Length = 7.5 m 

• Pipe crown elevation = 51.18 mOD 

• Pipe invert elevation = 50.18 mOD 

• Upstream top of wall elevation = 51.70 mOD 

• Culvert deck level = 51.87 mOD 

• CS102 = Culvert crossing on Channel 02 for access between fields: 
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• 1 no. concrete culvert with an opening of 650 mm 

• Length = 4.0 m 

• Pipe crown elevation = 52.95 mOD 

• Pipe invert elevation = 52.30 mOD 

• Upstream top of wall elevation = 53.31 mOD 

• Culvert deck level = 53.40 mOD 

• CS110 = Culvert on Channel 02 immediately upstream of outfall to Channel 01: 

• 1 no. concrete culvert with an opening of 500 mm 

• Length = 0.5 m 

• Pipe crown elevation = 51.95 mOD 

• Pipe invert elevation = 51.45 mOD 

• Upstream top of wall elevation = 52.72 mOD 

• Culvert deck level = 52.72 mOD 

 

5.2.5 Existing Drainage Regime: Simulations 

This step of the assessment focussed on the following scenarios: 

• Validation of the model build using observed vs modelled water levels 

• 1 in 100-year fluvial flood event 

• 1 in 1000-year fluvial flood event 

 

5.2.5.1 Simulation: Validation 

Surface water levels were recorded on 1st and 2nd May 2024 as part of the topographical survey. These surveyed 
water levels were compared with water levels modelled by the hydraulic simulation, with results shown in Table 7. 
A flow of 0.2 m3/s provided the least amount of error between the surveyed and modelled water levels and were 
deemed representative of flows observed on the day.   

Validation results showed that the model was extremely accurate throughout the modelled reach of the central 
channel, with the difference generally below 60 mm.  There was a slight increase in divergence of up to 200 mm 
at CS022 and CS023 with this being attributed to the sharp increase in hydraulic gradient towards the end of the 
model. Another slightly higher difference between observed and predicted water levels of 120 mm occurred 
immediately upstream of culvert CS016. During surveying it was noted that there was a large amount of silt and 
vegetation at the culvert inlet which was not accounted for in the model.  

The results of the validation exercise confirm that the model is valid and accurate and is appropriate for predicting 
flood flows through the application site. 
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Table 7 - Surface Water Levels Validation 

Cross 
Section 

Surveyed Surface 
Water Level (mOD) 

Modelled Water Level 
at 0.2 m3/s (mOD) Difference (m) 

CS002 51.62 51.64 -0.02 

CS003 51.60 51.63 -0.04 

CS004 51.58 51.61 -0.03 

CS005 51.58 51.61 -0.03 

CS007 51.58 51.60 -0.02 

CS008 51.58 51.60 -0.02 

CS009 51.52 51.54 -0.02 

CS010 51.17 51.24 -0.07 

CS011 50.81 50.80 0.02 

CS012 50.76 50.73 0.03 

CS013 50.70 50.66 0.03 

CS014 50.40 50.50 -0.12 

CS015 50.37 50.48 -0.12 

CS017 50.1 50.18 -0.08 

CS018 49.78 49.70 0.09 

CS019 48.39 48.28 0.11 

CS020 45.84 45.90 -0.06 

CS021 43.78 43.84 -0.06 

CS022 43.18 42.96 0.22 

CS023 42.82 42.63 0.19 

CS024 42.45 42.45 0.00 

CS025 42.31 42.38 -0.08 

CS026 42.25 42.26 0.00 

 

5.2.6 Simulation: Flood Flows 

The conveyance capacity of all surveyed cross sections along the existing stream were assessed for suitability to 
transmit Q100 and Q1000 flood flows, with a 20% allowance included for climate change. The design flows are as 
follows: 

• Central channel (Channel 01) Q100 = 1.59 m3/s 

• Central channel (Channel 01) Q1000 = 2.10 m3/s 

• Southern tributary (Channel 02) Q100 = 0.80 m3/s 

• Southern tributary (Channel 02) Q1000 = 1.06 m3/s 
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The predicted surface water elevations from the Flood Modeller 1D simulation under steady-state conditions are 
presented in Table 8.  

The results showed that under flood conditions waters are maintained within the central channel profile.  There is 
surcharging upstream of the culvert at CS016 but these upstream waters remain confined within the channel profile. 

Full surcharging occurs at the inlets of both culverts on the southern tributary under Q100 flows, these being 
positioned at CS102 and CS110.  As proposed works involve realignment of this channel it was not deemed 
necessary to construct a full 1D-2D flood simulation to assess of the fate of waters that spill onto the floodplain.  
The southern tributary (Channel 02) was capable of safely transmitting 0.6 m3/s with the existing culverts in place. 

Table 8 - Hydraulic Model Flow Simulation Outputs for existing hydraulic regime for Central Channel 

Cross Section 

Channel 01 

Q100 Flow (m3/s) Q100 fluvial flood 
levels (mOD) Q1000 Flow (m3/s) Q1000 fluvial flood 

levels (mOD) 

CS001 1.59 52.57 2.10 52.72 

CS002 1.59 52.38 2.10 52.56 

CS003 1.59 52.39 2.10 52.58 

CS004 1.59 52.37 2.10 52.55 

CS005 1.59 52.36 2.10 52.55 

CS006UP 1.59 52.28 2.10 52.43 

CS006DN 1.59 52.29 2.10 52.44 

CS007 1.59 52.29 2.10 52.44 

CS008 1.59 52.29 2.10 52.44 

CS009 1.59 52.20 2.10 52.34 

CS010 1.59 51.73 2.10 51.84 

CS011 1.59 51.40 2.10 51.56 

CS012 2.40 51.64 3.16 51.85 

CS013 2.40 51.58 3.16 51.79 

CS014 2.40 51.41 3.16 51.64 

CS015 2.40 51.40 3.16 51.63 

CS016UP 2.40 50.69 3.16 50.81 

CS016DN 2.40 50.66 3.16 50.77 

CS017 2.40 50.66 3.16 50.77 

CS018 2.40 50.18 3.16 50.28 

CS019 2.40 48.67 3.16 48.74 

CS020 2.40 46.37 3.16 46.47 

CS021 2.40 44.32 3.16 44.42 

CS022 2.40 43.55 3.16 43.71 

CS023 2.40 43.33 3.16 43.49 

CS024 2.40 43.14 3.16 43.28 
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Cross Section 

Channel 01 

Q100 Flow (m3/s) Q100 fluvial flood 
levels (mOD) Q1000 Flow (m3/s) Q1000 fluvial flood 

levels (mOD) 

CS025 2.40 42.99 3.16 43.10 

CS026 2.40 42.48 3.16 42.88 

 

5.3 MODEL BUILD – REALIGNED DRAINAGE REGIME 

In order to facilitate efficient site layout design the proposed development works include for the realignment of the 
local drainage network at two separate channel reaches, as indicated in Figure 8: 

1. Realignment 01 – Channel 01.  The reach between CS016 and CS020 will be diverted north and then 
west for 350 m.  The culvert currently in place at CS016 shall be decommissioned.   

2. Realignment 02 – Channel 02.  The southern drainage tributary will be diverted northeastwards from 
where it currently flows past the on-site dwelling.  The culverts currently in place at CS102 and CS110 
shall be decommissioned.  A new culvert will be installed to facilitate a proposed access road just before 
the southern tributary outfalls to the central channel. 

3. Invert levels along the realigned drainage channels have been derived at the cross sections shown in 
Figure 8, based on a uniform bed gradient between the start and end of each realigned channel reach. 

Figure 8 - Location of diverted channels and cross sections 
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5.3.1 Proposed Structures 

In addition to the above, two new bridges are proposed to facilitate new internal access roads, these will be installed 
(i) on the central channel between CS012 and CS013, and (ii) on the northern limb of Realignment 01.  Locations 
of the proposed bridges are shown in Figure 9. 

Figure 9 - Location of Proposed Bridges 

 

The proposed replacement culvert structure will be located on Realigned Channel 02, just upstream of its 
confluence with Channel 01.  It will have the following specifications: 

• CSTribCul = New culvert upstream of confluence of Realignment 02 and Channel 01: 

• 1 no. circular concrete culvert with an opening of 1,200 mm 

• Width = 6 m 

• Pipe crown elevation = 52.45 mOD 

• Pipe invert elevation = 51.25 mOD 

• Culvert deck level = new access road elevation 

 

The design specifications for the two new proposed bridges require a freeboard of 300 mm for the water level 
corresponding to the Q1000 + climate change flow. The bridge structure consists of a precast concrete deck. Stone 
gabions will act as a foundation to the concrete base of the deck level, which will be set back approximately 1m 
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from the top of the channel bank. There will be a minimum clearance of 400mm from the top of the channel bank 
to the bridge soffit.   

• BR1 = Proposed bridge along Channel 01 between CS012 and CS013: 

• Precast concrete bridge deck 

• Length = 6 m 

• Soffit elevation = 53.0 mOD 

• Spring elevation = Ground elevation 

• Bridge deck level = 53.5 mOD 

• BR2 = Proposed bridge on northern limb of Realignment 01 

• Precast concrete bridge deck 

• Width = 6 m 

• Soffit elevation = 51.0 mOD 

• Spring elevation = Ground elevation 

• Bridge deck level = 51.5 mOD 

 

5.3.2 Proposed Drainage Regime Flood Scenarios 

The conveyance capacity of all surveyed and realigned cross sections along the existing stream and realigned 
channel reaches were assessed for suitability to transmit Q100 and Q1000 flood flows, with a 20% allowance included 
for climate change. The design flows are as before: 

• Central channel (Channel 01) Q100 = 1.59 m3/s 

• Central channel (Channel 01) Q1000 = 2.10 m3/s 

• Southern tributary (Channel 02) Q100 = 0.80 m3/s 

• Southern tributary (Channel 02) Q1000 = 1.10 m3/s 

The predicted surface water elevations from the Flood Modeller 1D-model under steady-state conditions are 
presented in Table 9. 
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Table 9 - Hydraulic Model Flow Simulation Outputs for Channel 01 with diversions 01 and 02 incorporated 

Cross Section 
Channel 01 & Channel 02 

Q100 Flow (m3/s) Q100 fluvial flood 
levels (mOD) Q1000 Flow (m3/s) Q1000 fluvial flood 

levels (mOD) 

CS001 1.59 52.57 2.10 52.72 

CS002 1.59 52.38 2.10 52.56 

CS003 1.59 52.39 2.10 52.58 

CS004 1.59 52.37 2.10 52.55 

CS005 1.59 52.37 2.10 52.55 

CS006UP 1.59 52.28 2.10 52.43 

CS006DN 1.59 52.29 2.10 52.44 

CS007 1.59 52.29 2.10 52.44 

CS008 1.59 52.29 2.10 52.44 

CS009 1.59 52.20 2.10 52.34 

CS010 2.40 51.93 3.16 52.08 

CS011 2.40 51.74 3.16 51.90 

CS012 2.40 51.75 3.16 51.92 

BR1CSUP 2.40 51.70 3.16 51.87 

BR1CSDN 2.40 51.69 3.16 51.86 

CS013 2.40 51.68 3.16 51.85 

CSEXTRA 2.40 51.40 3.16 51.53 

CS014 2.40 50.87 3.16 50.98 

CS050 2.40 50.80 3.16 50.92 

BR2CSUP 2.40 49.66 3.16 49.63 

BR2CSDN 2.40 49.81 3.16 49.89 

CS051 2.40 49.07 3.16 49.12 

CS057 2.40 48.09 3.16 48.19 

CS058 2.40 46.89 3.16 46.99 

CS020 2.40 46.37 3.16 46.47 

CS021 2.40 44.32 3.16 44.42 

CS022 2.40 43.55 3.16 43.71 

CS023 2.40 43.33 3.16 43.49 

CS024 2.40 43.14 3.16 43.28 

CS025 2.40 42.99 3.16 43.10 

CS026 2.40 42.48 3.16 42.88 

CSTrib01 0.80 53.18 1.06 53.24 

CSTrib02 0.80 52.85 1.06 52.91 

CSTrib03 0.80 52.46 1.06 52.52 

CSTrib04 0.80 52.09 1.06 52.26 

CSTrib05 0.80 52.04 1.06 52.23 

CSTribCulUp 0.80 51.94 1.06 52.09 

CSTribCulDn 0.80 51.93 1.06 52.08 
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Cross Section 
Channel 01 & Channel 02 

Q100 Flow (m3/s) Q100 fluvial flood 
levels (mOD) Q1000 Flow (m3/s) Q1000 fluvial flood 

levels (mOD) 

CSTrib06 0.80 51.93 1.06 52.08 

CSTrib07 0.80 51.93 1.06 52.08 

 

The results showed that under flood conditions waters are maintained within the central channel and the realigned 
tributary to the south.  There is no surcharging upstream of any of the new structures.  As the floodwaters were 
contained within the 1D model it was not necessary to develop a 1D-2D linked hydraulic model. 

The longitudinal profiles of Channel 01, including the realignments and proposed bridges, are shown for the Q100 
and Q1000 scenarios in Plate 4 and Plate 5, respectively.  

The longitudinal profiles of Channel 02, including the upgraded culvert, are shown for the Q100 and Q1000 scenarios 
in Plate 6 and Plate 7, respectively.  

Plate 4 – Longitudinal Profile of Channel 01 with Realigned Channel under Q100 scenario 

 

Plate 5 – Longitudinal Profile of Channel 01 with Realigned Channel under Q1000 scenario 
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Plate 6 – Longitudinal Profile of Channel 02 with Realigned Channel under Q100 scenario 

 

Plate 7 – Longitudinal Profile of Channel 02 with Realigned Channel under Q1000 scenario 

 

 

6 MITIGATION 

6.1 OPW SECTION 50 

As the two proposed bridges cross a channel that is maintained as part of an arterial drainage scheme permission 
must be sought from the OPW by way of a Section 50 application.  This is typically implied as a Condition of 
Planning.  The proposed bridges have been designed to meet OPW criteria, i.e. that a where a channel is 
maintained as part of an arterial drainage scheme the opening must be capable of transmitting the Q100 with a 1.6 
drainage factor applied, plus climate change.   

The proposed 1,200 mm diameter culvert along Realignment 02 achieves the required standard of obtaining a 300 
mm freeboard under the Q100 x 1.6 drainage factor. 

 

6.2 FINISHED FLOOR LEVELS 

In order to minimise potential flood risk at the development minimum finished floor level of any new building shall 
satisfy the 300 mm freeboard requirement above Q1000 flood levels, which have been adjusted for climate change. 
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Finished floor levels of specified proposed structures were assessed to see if this criteria was satisfied, through a 
comparison with the Q1000 + cc at the nearest adjacent cross section.  This analysis is presented in  

Table 10 and shows that: 

• proposed FFL at structures numbered 3, 4, 5 and 6 needs to be raised 70 mm, from 51.15 mOD to 51.22 
mOD; 

• proposed FFL at structure numbered 22 needs to be raised 220 mm, from 51.00 mOD to 51.22 mOD. 

Proposed FFL at all other structures are appropriate and satisfy the requirements of the Flood Risk Guidelines 
(2009). 

Table 10 – Analysis of Proposed Finished Floor Levels 

Item 
Number Building/Item Proposed 

FFL, mOD 
Adjacent Cross 

Section 
Q1000 + cc Flood 

Level 
Amend 

Proposed FFL, 
mOD 

1 400 kV Substation 49.65 CS057 48.19  

2 AIS 400 kV 50.25/53.00 Br2CSUp 49.63  

3 Transformers (OCGT) 51.15 CS050 50.92 51.22 

4 House Transformers 51.15 CS050 50.92 51.22 

5 OCGT Building 51.15 CS050 50.92 51.22 

6 Admin./Control Building 51.15 CS050 50.92 51.22 

9 Emergency Generators 51.50 CS050 50.92  

10 Firewater Pumphouse 51.50 CS050 50.92  

11 Fire Water Tanks 51.50 CS050 50.92  

12 Workshop & Storage 51.50 CS050 50.92  

13 Fuel Polishing Unit 51.50 CS050 50.92  

14 Fuel Storage Tanks 51.50 CS050 50.92  

15 Fuel Unloading 51.50 CS050 50.92  

19 IPP Building 53.15 Br1CSDn 51.86  

20 Transformer 53.00 Br1CSDn 51.86  

21 Temporary Construction 
Compound 53.50 Br1CSUp 51.87  

22 Gas Heater Compound 51.00 CS050 50.92 51.22 

24 AGI Compound 54.50 Br1CSDn 51.86  

26 ESB Rural Supply 53.15 CS010 52.08  

 

6.3 STREAM REALIGNMENT METHOD STATEMENT 

6.3.1 Introduction 

The following method statement shall be made available to Galway County Council, National Parks and Wildlife 
Service, and Inland Fisheries Ireland for review prior to works commencing.   

The method statement intends to describe programme of works relating to two drainage channel diversions and 
the subsequent infilling of existing drainage channels, outlining in broad terms the manner in which the different 
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aspects of the work will be undertaken. These works are required to accommodate development works as part of 
Project Coolpowra. 

The aim of this programme of works are as follows: 

a. Excavate proposed realignment channels; 

b. Decommission redundant stretches and structures; 

c. Construction of two bridges along Channel 01 

d. Installation of a new culvert on Channel 02; 

e. Maximise potential for development of ecological habitat in the recommissioned channels.  This will 
include suitability for fish passage, and provision of areas suitable for spawning; 

f. Minimise the amount of damage to existing habitat when diverting flow from channel currently in use to 
new channel reach. 

 

6.3.2 Cleaning Original Channels 

The banks and bed of the original channel are heavily overgrown and require cleaning.  This is necessary to ensure 
the cross-sectional area provides adequate conveyance capacity to transmit flood flows.  All vegetation and excess 
silt in the original channel will be removed using an excavator.  

It is acknowledged that there will be a temporary adverse impact to habitat associated with the removal of this 
vegetation.  Once new vegetation is established, the longer-term impact will be positive. 

 

6.3.3 Channel 01 Realigned Section Invert Levels 

The gradient for the realigned channel in Channel 01 is 1.4%. Proposed inverts for each cross section along this 
reach are shown in Table 11.  

Table 11 – Proposed Invert Levels on Specified Sections on Channel 01 Realigned Reach 

 

 

 

 

 

 

 

The realigned Channel 01 will have a general cross section profile as shown in Plate 9.  

Cross Section Proposed Invert Elevation (mOD) 

CS014 53.18 

CS050 52.85 

BRCSUP 52.46 

BR2CSDN 52.09 

CS051 52.04 

CS057 51.94 

CS058 51.93 

CS020 51.93 
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Plate 8 – Proposed cross section dimensions in realigned section of Channel 01 

 

6.3.4 Channel 02 Realigned Section Invert Levels 

Proposed inverts for each cross section along Channel 02 reach are shown in Table 12.  

Table 12 – Proposed Invert Levels on Specified Sections on Channel 01 Realigned Reach 

 

 

 

 

 

 

 

The realigned Channel 02 will have a general cross section profile as shown in Plate 9.  

Plate 9 – Proposed cross section dimensions in realigned section of Channel 02. 

 

6.3.4.1 General Channel Modifications 

The gradient across the Channel 01 route is moderate to high which means there is potential for introducing oxygen 
to the stream by way of cascades and turbulent zones.  Velocity, and turbulence, can be increased slightly at minor 
narrowed sections in a low flow channel, as per Plate 10. 

Rows of larger stones/boulders will be placed on the stream bed in flatter sections to create riffles. Where possible, 
the channel will be deepened on the outer side of any bends to create pools. 

Cross Section Proposed Invert Elevation (mOD) 

CSTrib01 52.80 

CSTrib02 52.49 

CSTrib03 52.10 

CSTrib04 51.70 

CSTrib05 51.25 

CSTribCulUP 51.25 

CSTribCulDN 51.25 

CSTrib07 51.24 
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Plate 10 – Narrow river channel in low flow (IFI & OPW, 2010) 

 

6.3.5 Channel Cross Sections 

The width of the river channel will be reduced from the river bed to a height of 300 mm.  This reduced width will be 
around 0.5 – 1.0 m.  This has the effect of maintaining higher velocities in the wetted channel during normal and 
low flow regimes.  The upper section of the profile will be wider, to provide a conveyance capacity capable of 
transmitting flood flows.  A schematic is presented in Plate 11.   

Plate 11 – Schematic of stream cross sectional profile (ERFB, 2011) 

 

The inside of any channel bends will be landscaped with sloping marginal benches, as shown in Plate 12. 
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Plate 12 – Example of stepped bend of river bend 

 

6.3.6 Channel Bank Vegetation 

Any excavated soils will be stockpiled temporarily and used to cap the banks of the rehabilitated channel.  This will 
promote establishment of vegetation.   

The rehabilitated channel bank will be planted with native species that can be controlled/maintained to ensure 
conveyance capacity of channel is not significantly reduced by overgrowth in future.  Grass and juvenile, native 
trees are deemed suitable.  Trees will provide cover to pooled sections of the river channel. 

Bank gradients should be such that no bank failure or slippages will occur in future. 

 

6.3.7 Channel Opening 

Works on the diverted channels will commence from the downstream end. Once the diverted channels and 
structures are fully complete, the existing channels can then be diverted and sealed off from any flow and infilled. 
Upon flow entering the diverted channels, a cofferdam should be placed at the downstream end of each diverted 
channel to trap excess sediment and prevent it entering the watercourses downstream of the site. Straw bales can 
be placed at increments along each diverted channel to trap sediment. Sediment removal can occur periodically 
over the first number of weeks following flow entering the diverted channels. 

 

6.3.8  Hydrocarbons 

Hydrocarbon spill kits will be on-site during works.  Any fuels and lubricants will be stored in bunded compounds.  
Refuelling will be carried out safely and securely away from the river environs. Machinery will be fully inspected 
prior to, and during, the course of works for suitability.  Support vehicles will remain on the tarmac / hard-core 
roadway.  
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6.3.9 Timing of Works 

All works within the river channel shall be carried out between the months of August to September, to coincide with 
low stream flows and to avoid interference with spawning runs. 

Bank maintenance works on existing sections, primarily involving the removal of scrub, should take place between 
October and March. 

Following opening of the diverted channels, water flow will be maintained in the existing channels for a minimum 
period of 24 hours, to facilitate downstream migration of any insects/fish.  

 

6.3.10 Invasive Species 

Standard precautionary measures to be practiced for protection against risk of invasive species.  Any machinery, 
including excavator and dumper will be cleaned with a pressure washer prior to arriving on site, and upon leaving 
site. 

 

7 SUMMARY 

Development works are proposed at a site in Coolpowra, Portumna, Co.Galway. The development consists of an 
upgrade and replacement of the existing 500kV AIS substation with a 400kV GIS substation, a reserve Gas-Fired 
Generator comprised of three OCGT Units and various alternative technology infrastructure. 

Following groundtruthing it was confirmed that the proposed development site lies within a catchment that drains 
westwards to the Kilcrow River. A central channel runs through the site from the eastern to the western boundary. 
This channel is maintained as part of the Killimor Arterial Drainage Scheme with the result that many of the cross 
sections are deep and narrow. The surface water catchment to the downstream site boundary has an area of 2.0 
km2. Multiple field boundary drainage channels are present throughout the site, with one in particular noted as 
having a significant flow contribution to the overall site run-off.  

A thorough desktop study confirmed that there are no indicators of historical flooding at the site nor is the site 
deemed to be within an area at risk of fluvial, pluvial or groundwater flooding. 

Given the small catchment size the IH124 method was selected to estimate flood flows in the central channel as it 
flows through the site. Suitable adjustment factors, growth factors and climate change factors (+20%) were applied 
and the resultant Q100  and Q1000 flows at the downstream site boundary were calculated as 2.4 m3/s and 3.16 m3/s 
respectively. 

A 1D-hydraulic model was compiled using site-specific data. Evenly spaced cross sections were surveyed along 
the central channel throughout the site and a tributary which extends to the south. The surveyed cross sections 
extended approximately 400 m downstream of the application site boundary. 

The conveyance capacity of all surveyed cross sections along the central stream (Channel 01) and southerly 
drainage tributary (Channel 02) were assessed for suitability to transmit Q100 and Q1000 flood flows, with a 20% 
allowance included for climate change. The simulation output showed that under Q1000 conditions the existing 
culverts at CS006 and CS016 are vulnerable to surcharge, but floodwaters are maintained within the upstream 
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bank profile. Under the proposed development works, the culvert at CS016 is to be decommissioned following the 
proposed channel diversion upstream of the CS016 culvert.  

Two culverts on the southern tributary surcharged, resulting in bank overtopping.  The more southerly culvert is to 
be decommissioned while the culvert at the northern end of Channel 02 shall be upgraded. 

The modelled reaches are to be re-aligned in two locations to facilitate efficient site layout.  Two new bridge 
crossings are also proposed.  Detailed design specifications are included for new bridge structures and the cross 
sections and longitudinal profiles of the realigned channel reaches.  Additional mitigation measures are outlined to 
enhance habitat quality and biodiversity in the new channel reaches. 

Following incorporation of the culvert upgrade, two channel realignments, and two new bridge structures modelling 
showed that that there will be no surcharge of flood water outside of the stream channel under Q1000 conditions, 
with a climate change factor included. Therefore, it can be confirmed that the application site is currently in Flood 
Zone C and will remain in Flood Zone C following proposed works (i.e. not at risk of flooding). The proposed works 
will not result in an increased flood risk within the site or downstream. 

Subject to the proposed works being carried out in accordance with the specifications presented in this assessment, 
it can be concluded that the proposed development will not have a negative impact, in terms of flood risk, on the 
local drainage network, on local private property, or to the surrounding environment and human health.  

Permission for the proposed bridges shall be sought from the OPW by way of Section 50 license applications. 
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This document has been prepared by Envirologic for sole use by our client in accordance with generally accepted 
consultancy principles, the budget for fees and the agreed terms of reference.  No third party may rely upon this 
document without the prior and express written agreement of Envirologic.  

This report refers, within the limitations stated, to the condition of the site(s) at the time of the inspections.  No 
warranty is given as to the possibility of future changes in the condition of the sites(s).  The report is based on a 
visual site inspection and the physical investigation as detailed.  Envirologic take no responsibility for conditions 
that have not been revealed due to lack of access.  Whilst every effort has been made to interpret the conditions 
observed, such information is only indicative, and liability cannot be accepted for its lack of accuracy in representing 
geological/hydrological/hydrogeological conditions. 



 

 

 
 
 

APPENDIX 9.1 
 

AMBIENT AIR QUALITY SURVEY DATA – PASSIVE 
 



Appendix 9.1  

Diffusion Tube Air Quality Monitoring Surveys at Coolpowra Site 

 



Test Report Air Pollution Measurement

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: Halston date received: 12.03.2024 method: SP12-S photometer, Salzmann created on: 15.03.2024

customer ID: ICH type: tube (Palms) analyte: [NO]- created by: K. Bodei
contact person: Colm Staunton pollutant: NOx (NO+NO2) date: 14.03.2024 checked on: 18.03.2024

project: protective filter: yes place: passam ag checked by: T. Hangartner
reference: two weeks limit of detection: NO:  2.5 ug/m3 (14 days) file name: ICH12-S-2401

NO2: 0.7 ug/m3 (14 days) pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <30%; sampling rate related to 20 °C; further information at www.passam.ch

NO NO2 NOx NO NO2 NOx
NO2 NOx NO2 NOx date time h ug ug ug ug/m3 ug/m3 ug/m3

AS-101 IHC-1 IHC-1 45287 45301 08/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.5 < 3.2

AS-102 2 2 45287 45301 08/02/2024 336.0 < 0.05 0.03 < 0.05 < 2.5 1.8 < 3.2

AS-103 3 3 45287 45301 08/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.5 < 3.2

AS-104 4 4 45287 45301 08/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.4 < 3.2

AS-105 5 5 45287 45301 08/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.5 < 3.2

m / sampler Concmeasuring site

passive sampler measuring period result
Comment on the analysis

label lot no. start exp. time

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement ICH12-S-2401

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

label label

NO2 NOx date time date time [°C] [hPa]
AS-101 IHC-1 IHC-1 08/02/2024 22/02/2024 10 NA

AS-102 2 2 08/02/2024 22/02/2024 10 NA

AS-103 3 3 08/02/2024 22/02/2024 10 NA

AS-104 4 4 08/02/2024 22/02/2024 10 NA

AS-105 5 5 08/02/2024 22/02/2024 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

SO2 Sulfur dioxide measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP10 ion chromatography created on: 03.04.2024

customer ID: type: analyte: created by: N. Spichtig
contact person: pollutant: date: checked on: 03.04.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 11.9 [ml/min] file name: IHC102401

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value SO2

date time date time [h] [ppm] [ppm] [ug] [ug/m3]

AS-101 IHC-1 45306-4 08/02/2024 15:30 22/02/2024 09:00 329.5 0.251 - 0.253 < 0.72 < 2

AS-102 2 45306-4 08/02/2024 16:00 22/02/2024 09:15 329.3 0.251 - 0.270 < 0.72 < 2

AS-103 3 45306-4 08/02/2024 16:15 22/02/2024 09:30 329.3 0.251 - 0.250 < 0.72 < 2

AS-104 4 45306-4 08/02/2024 16:30 22/02/2024 09:45 329.3 0.251 - 0.260 < 0.72 < 2

AS-105 5 45306-4 08/02/2024 17:15 22/02/2024 10:00 328.8 0.251 - 0.262 < 0.72 < 2

Halston 12.03.2024
IHC badge Sulfate

measuring site
passive sampler

measuring period measurement

label

Colm Staunton SO2 02.04.2024
2 ug/m3 (14 days)

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC102401

SO2 Sulfur dioxide measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-1 08/02/2024 15:30 22/02/2024 09:00 4 NA

AS-102 2 08/02/2024 16:00 22/02/2024 09:15 4 NA

AS-103 3 08/02/2024 16:15 22/02/2024 09:30 4 NA

AS-104 4 08/02/2024 16:30 22/02/2024 09:45 4 NA

AS-105 5 08/02/2024 17:15 22/02/2024 10:00 4 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

NH3 Ammonia measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP11 photometer created on: 22.03.2024

customer ID: type: analyte: created by: U. Kunz
contact person: pollutant: date: checked on: 22.03.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 31.5 [ml/min] file name: IHC112401

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value NH3

date time date time [h] [ABS] [ABS] [ug] [ug/m3]

AS-101 IHC-1 45308 08/02/2024 22/02/2024 336.0 0.051 1 0.133 0.55 0.8

AS-102 IHC-2 45308 08/02/2024 22/02/2024 336.0 0.051 1 0.416 2.47 3.7 sampler uncapped

AS-103 IHC-3 45308 08/02/2024 22/02/2024 336.0 0.051 1 0.124 0.49 0.7

AS-104 IHC-4 45308 08/02/2024 22/02/2024 336.0 0.051 1 0.147 0.65 1.0

AS-105 IHC-5 45308 08/02/2024 22/02/2024 336.0 0.051 1 0.164 0.76 1.1

Halston 12.03.2024
IHC badge Ammonium

measuring site
passive sampler

measuring period measurement

label

Colm Staunton NH3 17.03.2024
0.5 ug/m3 (14 days)

two weeks 

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC112401

NH3 Ammonia measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-1 08/02/2024 22/02/2024 4 NA

AS-102 IHC-2 08/02/2024 22/02/2024 4 NA

AS-103 IHC-3 08/02/2024 22/02/2024 4 NA

AS-104 IHC-4 08/02/2024 22/02/2024 4 NA

AS-105 IHC-5 08/02/2024 22/02/2024 4 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: Halston date received: 14.03.2024 method: SP12-S photometer, Salzmann created on: 22.03.2024

customer ID: IHC type: tube (Palms) analyte: [NO]- created by: U. Kunz
contact person: Colm Staunton pollutant: NOx (NO+NO2) date: 22.03.2024 checked on: 22.03.2024

project: protective filter: yes place: passam ag checked by: T. Hangartner
reference: two weeks limit of detection: NO:  2.5 ug/m3 (14 days) file name: IHC12-S-2402

NO2: 0.7 ug/m3 (14 days) pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <30%; sampling rate related to 20 °C; further information at www.passam.ch

NO NO2 NOx NO NO2 NOx
NO2 NOx NO2 NOx date time h ug ug ug ug/m3 ug/m3 ug/m3

AS-101 IHC-6 IHC-6 45287 45301 22/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.1 < 3.2

AS-102 IHC-7 IHC-7 45287 45301 22/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.4 < 3.2

AS-103 IHC-8 IHC-8 45287 45301 22/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.2 < 3.2

AS-104 IHC-9 IHC-9 45287 45301 22/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.2 < 3.2

AS-105 IHC-10 IHC-10 45287 45301 22/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.2 < 3.2

m / sampler Concmeasuring site

passive sampler measuring period result
Comment on the analysis

label lot no. start exp. time

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC12-S-2402

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

label label

NO2 NOx date time date time [°C] [hPa]
AS-101 IHC-6 IHC-6 22/02/2024 07/03/2024 10 NA

AS-102 IHC-7 IHC-7 22/02/2024 07/03/2024 10 NA

AS-103 IHC-8 IHC-8 22/02/2024 07/03/2024 10 NA

AS-104 IHC-9 IHC-9 22/02/2024 07/03/2024 10 NA

AS-105 IHC-10 IHC-10 22/02/2024 07/03/2024 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

SO2 Sulfur dioxide measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP10 ion chromatography created on: 03.04.2024

customer ID: type: analyte: created by: N. Spichtig
contact person: pollutant: date: checked on: 03.04.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 11.9 [ml/min] file name: IHC102402

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value SO2

date time date time [h] [ppm] [ppm] [ug] [ug/m3]

AS-101 IHC-6 45306-4 22/02/2024 09:00 07/03/2024 10:00 337.0 0.251 - 0.250 < 0.72 < 2

AS-102 7 45306-4 22/02/2024 09:15 07/03/2024 10:15 337.0 0.251 - 0.256 < 0.72 < 2

AS-103 8 45306-4 22/02/2024 09:30 07/03/2024 10:30 337.0 0.251 - 0.260 < 0.72 < 2

AS-104 9 45306-4 22/02/2024 09:45 07/03/2024 10:45 337.0 0.251 - 0.264 < 0.72 < 2

AS-105 10 45306-4 22/02/2024 10:00 07/03/2024 11:00 337.0 0.251 - 0.254 < 0.72 < 2

Halston 14.03.2024
IHC badge Sulfate

measuring site
passive sampler

measuring period measurement

label

Colm Staunton SO2 02.04.2024
2 ug/m3 (14 days)

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC102402

SO2 Sulfur dioxide measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-6 22/02/2024 09:00 07/03/2024 10:00 10 NA

AS-102 7 22/02/2024 09:15 07/03/2024 10:15 10 NA

AS-103 8 22/02/2024 09:30 07/03/2024 10:30 10 NA

AS-104 9 22/02/2024 09:45 07/03/2024 10:45 10 NA

AS-105 10 22/02/2024 10:00 07/03/2024 11:00 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

NH3 Ammonia measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP11 photometer created on: 22.03.2024

customer ID: type: analyte: created by: U. Kunz
contact person: pollutant: date: checked on: 22.03.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 31.5 [ml/min] file name: IHC112402

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value NH3

date time date time [h] [ABS] [ABS] [ug] [ug/m3]

AS-101 IHC-6 45308 22/02/2024 07/03/2024 336.0 0.051 1 0.137 0.58 0.9

AS-102 IHC-7 45308 22/02/2024 07/03/2024 336.0 0.051 1 0.136 0.57 0.9

AS-103 IHC-8 45308 22/02/2024 07/03/2024 336.0 0.051 1 0.099 < 0.34 < 0.5

AS-104 IHC-9 45308 22/02/2024 07/03/2024 336.0 0.051 1 0.145 0.64 0.9

AS-105 IHC-10 45308 22/02/2024 07/03/2024 336.0 0.051 1 0.117 0.45 0.7

Halston 12.03.2024
IHC badge Ammonium

measuring site
passive sampler

measuring period measurement

label

Mr.Colm Staunton NH3 17.03.2024
0.5 ug/m3 (14 days)

two weeks 

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC112402

NH3 Ammonia measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-6 22/02/2024 07/03/2024 10 NA

AS-102 IHC-7 22/02/2024 07/03/2024 10 NA

AS-103 IHC-8 22/02/2024 07/03/2024 10 NA

AS-104 IHC-9 22/02/2024 07/03/2024 10 NA

AS-105 IHC-10 22/02/2024 07/03/2024 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: Halston date received: 28.03.2024 method: SP12-S photometer, Salzmann created on: 11.04.2024

customer ID: IHC type: tube (Palms) analyte: [NO]- created by: U. Kunz
contact person: Colm Staunton pollutant: NOx (NO+NO2) date: 11.04.2024 checked on: 11.04.2024

project: protective filter: yes place: passam ag checked by: T. Hangartner
reference: two weeks limit of detection: NO:  2.5 ug/m3 (14 days) file name: IHC12-S-2403

NO2: 0.7 ug/m3 (14 days) pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <30%; sampling rate related to 20 °C; further information at www.passam.ch

NO NO2 NOx NO NO2 NOx
NO2 NOx NO2 NOx date time h ug ug ug ug/m3 ug/m3 ug/m3

AS-101 IHC-11 IHC-11 45287 45301 07/03/2024 11:00 358.0 < 0.05 0.02 < 0.05 < 2.3 1.6 < 3

AS-102 IHC-12 IHC-12 45287 45301 07/03/2024 11:00 358.0 < 0.05 0.02 < 0.05 < 2.3 1.6 < 3

AS-103 IHC-13 IHC-13 45287 45301 07/03/2024 11:00 358.0 < 0.05 0.02 < 0.05 < 2.3 1.6 < 3 Back with green membrane, uncapped!

AS-104 IHC-14 IHC-14 45287 45301 07/03/2024 11:00 358.0 0.09 0.02 0.12 4.5 1.4 6.0 Back with green membrane, uncapped!

AS-105 IHC-15 IHC-15 45287 45301 07/03/2024 11:00 358.0 < 0.05 0.02 < 0.05 < 2.3 1.6 < 3

m / sampler Concmeasuring site

passive sampler measuring period result
Comment on the analysis

label lot no. start exp. time

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC12-S-2403

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

label label

NO2 NOx date time date time [°C] [hPa]
AS-101 IHC-11 IHC-11 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-102 IHC-12 IHC-12 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-103 IHC-13 IHC-13 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-104 IHC-14 IHC-14 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-105 IHC-15 IHC-15 07/03/2024 11:00 22/03/2024 09:00 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

SO2 Sulfur dioxide measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP10 ion chromatography created on: 03.04.2024

customer ID: type: analyte: created by: N. Spichtig
contact person: pollutant: date: checked on: 03.04.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 11.9 [ml/min] file name: IHC102403

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value SO2

date time date time [h] [ppm] [ppm] [ug] [ug/m3]

AS-101 IHC-11 45306-4 07/03/2024 11:00 22/03/2024 09:00 358.0 0.251 - 0.263 < 0.72 < 1.9

AS-102 12 45306-4 07/03/2024 11:00 22/03/2024 09:00 358.0 0.251 - 0.264 < 0.72 < 1.9

AS-103 13 45306-4 07/03/2024 11:00 22/03/2024 09:00 358.0 0.251 - 0.262 < 0.72 < 1.9

AS-104 14 45306-4 07/03/2024 11:00 22/03/2024 09:00 358.0 0.251 - 0.265 < 0.72 < 1.9

AS-105 15 45306-4 07/03/2024 11:00 22/03/2024 09:00 358.0 0.251 - 0.268 < 0.72 < 1.9

Halston 28.03.2024
IHC badge Sulfate

measuring site
passive sampler

measuring period measurement

label

Colm Staunton SO2 02.04.2024
2 ug/m3 (14 days)

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC102403

SO2 Sulfur dioxide measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-11 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-102 12 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-103 13 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-104 14 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-105 15 07/03/2024 11:00 22/03/2024 09:00 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

NH3 Ammonia measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP11 photometer created on: 04.04.2024

customer ID: type: analyte: created by: U. Kunz
contact person: pollutant: date: checked on: 04.04.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 31.5 [ml/min] file name: IHC112403

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value NH3

date time date time [h] [ABS] [ABS] [ug] [ug/m3]

AS-101 IHC-11 45308 07/03/2024 11:00 22/03/2024 09:00 358.0 0.051 1 0.337 1.95 2.7

AS-102 IHC-12 45308 07/03/2024 11:00 22/03/2024 09:00 358.0 0.051 1 0.189 0.94 1.3

AS-103 IHC-13 45308 07/03/2024 11:00 22/03/2024 09:00 358.0 0.051 1 0.173 0.83 1.2

AS-104 IHC-14 45308 07/03/2024 11:00 22/03/2024 09:00 358.0 0.051 1 0.150 0.68 0.9

AS-105 IHC-15 45308 07/03/2024 11:00 22/03/2024 09:00 358.0 0.051 1 0.192 0.96 1.3

Halston 28.03.2024
IHC badge Ammonium

measuring site
passive sampler

measuring period measurement

label

Colm Staunton NH3 04.04.2024
0.5 ug/m3 (14 days)

two weeks 

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC112403

NH3 Ammonia measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-11 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-102 IHC-12 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-103 IHC-13 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-104 IHC-14 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-105 IHC-15 07/03/2024 11:00 22/03/2024 09:00 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



 

 

 
 
 

APPENDIX 9.2 
 

AMBIENT AIR QUALITY SURVEY DATA – ACTIVE 
 



Coolpowra Reserve Gas Fired Generator 

Appendix 9.2 Continuous Ambient Air Quality Monitoring Survey Results 

Appendix 9.2  

Continuous Ambient Air Quality Monitoring Surveys at Coolpowra Site 

  



Coolpowra Reserve Gas Fired Generator 

Appendix 9.2 Continuous Ambient Air Quality Monitoring Survey Results 

Figure A9.2.1 Continuous monitoring results NO2 

 

 

Figure A9.2.2 Continuous monitoring results NO 
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Coolpowra Reserve Gas Fired Generator 

Appendix 9.2 Continuous Ambient Air Quality Monitoring Survey Results 

Figure A9.2.3 Continuous monitoring results NOx 

 

 

09-Apr-2024 30-Apr-2024 23-May-2024 



Date PM10 PM1 PM2.5

09/04/2024 3.56 1.68 3.5
10/04/2024 2.18 1.31 2.15
11/04/2024 6.86 4.4 6.85
12/04/2024 1.76 0.93 1.65
13/04/2024 4.56 2.38 4.51
14/04/2024 4.92 2.45 4.88
15/04/2024 6.48 3.54 6.47
16/04/2024 4.67 2.47 4.66
17/04/2024 4.37 2.07 4.31
18/04/2024 4.41 2.39 4.39
19/04/2024 1.66 0.89 1.63
20/04/2024 2.92 1.87 2.87
21/04/2024 3.85 2.68 3.81
22/04/2024 2.8 1.69 2.71
23/04/2024 2.08 1.06 2.04
24/04/2024 4.73 2.39 4.67
25/04/2024 3.14 1.69 3.12
26/04/2024 2.16 1.44 2.13
27/04/2024 2.1 1.46 2.03
28/04/2024 2.04 1.25 1.93
29/04/2024 1.51 0.77 1.45
30/04/2024 1.78 0.9 1.66
01/05/2024 1.88 0.97 1.84
02/05/2024 2.38 1.62 2.32
03/05/2024 1.66 0.75 1.52
04/05/2024 1.94 1.01 1.89
05/05/2024 1.88 1.1 1.75
06/05/2024 2.66 1.7 2.58
07/05/2024 4.27 2.28 4.2
08/05/2024 3.44 2.16 3.33
09/05/2024 2.93 2.11 2.83
10/05/2024 3.45 2.49 3.39
11/05/2024 5.18 4.1 5.17
12/05/2024 5.61 4.44 5.53
13/05/2024 1.36 0.74 1.25
14/05/2024 2.63 1.58 2.54
15/05/2024 1.66 1.04 1.64
16/05/2024 3.64 2.66 3.45
17/05/2024 3.75 2.49 3.68
18/05/2024 2.91 1.93 2.88
19/05/2024 1.85 1 1.65
20/05/2024 3.09 2 3
21/05/2024 2.57 1.96 2.44
22/05/2024 1 1.87 1.69
23/05/2024 1.58 3.18 3.05

Average 24-hr 3.1 2.2 3.0
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1.0 INTRODUCTION AND SCOPE 

This report deals with an assessment of the potential impacts on air quality of emissions to 

atmosphere from the proposed Reserve Power plant at Coolpowra The purpose of the report 

is to provide information in relation to the quantitative assessment of air quality impacts 

associated with the emissions from the facility. The report presents the results of air quality 

dispersion modelling to evaluate the impact of potential emissions from the facility on 

ambient air quality, human health and ecosystems. 

 

2.0 DESCRIPTION OF PROCESS AND SOURCES OF EMISSIONS TO ATMOSPHERE 

2.1 Site location and layout 

The facility is located on lands at Kiltotan, Collinstown Oldtown, Co. Westmeath as shown in 

Figure 2.1. The layout of the site and primary elements of each area are shown in Figure 2.2. 

Figure 2.1 Site location 
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Figure 2.2 Outline of Proposed Development 

 

 

2.2 Process Description 

The overall proposed development for which planning permission is sought comprises 

three elements – the Reserve Gas-Fired Generator, the GIS Electrical Substation and the 

proposed Energy Storage System (ESS) using long duration energy storage (LDES) battery 

technology and synchronous condenser technology. A single Environmental Impact 

Assessment Report (EIAR) has been prepared for all three projects proposed as part of the 

development.  The potential environmental impacts from each project are assessed 

individually and cumulatively (with each other and with any other identified projects) 

within the EIAR.   

The Reserve Gas-Fired Generator project will combust natural gas supplied from the Gas 

Networks Ireland (GNI) transmission system in three (3 No.) open-cycle gas turbines 

(OCGT) and associated infrastructure. GNI will separately manage the process of 

managing and delivering the underground natural gas pipeline to the proposed site. In 
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accordance with the requirements of the Commission for Regulation of Utilities (CRU), 

the proposed OCGT units are dual fuel units.  Natural gas will be the primary combustion 

fuel to each of the OCGT units when operating, with gas oil as the secondary fuel.  In 

order to ensure compliance with the requirements set by the CRU in the event of 

interruptions to the natural gas supply, the Reserve Gas-Fired Generator is capable of 

running continuously for 72 hours using secondary fuel.  

The Electrical Substation project will enhance and upgrade the existing Oldstreet AIS 

400kV substation and will provide for the connection of the Reserve Gas Fired Power 

Generator and Energy Storage System to the electricity transmission network. The GIS 

substation itself includes a two storey building and associated ancillary site development 

works.  

The proposed Energy Storage System (ESS) facility comprises a Long Duration Energy 

Storage (LDES) static battery positioned within a secure outdoor compound, and a 

Synchronous Condenser which will operate within a building in a separately secured 

compound.  The LDES will provide peaking, active power and back start capability 

services to the electricity grid.  

The potential emissions to atmosphere during operation are limited to those from the 

Reserve Gas Fired Generator since there are no operation phase emissions associated with 

either the GIS or ESS projects. 

2.2 Sources and characteristics of emissions to atmosphere 

The most significant potential impacts are emissions of combustion gases such as CO, 

SO2, PM10 and NO2 from the gas turbines and associated back up and emergency units.  

Sulfur dioxide emissions originate from the sulfur in the fuel used in the combustion 

process. Since natural gas is the principal fuel to be used sulfur dioxide emissions will be 

negligible for normal operating conditions. Nitrogen oxides are also present in the 

emission stream as a result of the combustion process.  Much of the emissions are in the 

form of nitrogen oxide (NO) which is expected to be substantially oxidised to nitrogen 

dioxide in the atmosphere.  Nitrogen oxide emissions from sources using natural gas as 

fuel are significantly lower than the emissions associated with other fuels. For the Reserve 
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Power plant project, low emission DLE burners will be employed which reduces the 

nitrogen oxide emissions.  

Particulate matter and carbon monoxide may also arise from the combustion process in the 

emission stream but only in minor amounts. Again, natural gas is a very clean fuel and 

particulate emissions are predicted to be very low.  

There is the potential for a number of greenhouse gas emissions to atmosphere which may 

give rise to CO2 emissions. 

There is a requirement to run the turbines using gas oil to ensure that there is always a 

guaranteed energy supply and substances released in the emissions to atmosphere from the 

use of gas oil are the same as those associated with natural gas combustion. Emissions 

when using gas oil will be slightly higher for sulfur dioxide since there is a higher sulfur 

content in the fuel. 

In addition to considering the actual or expected emissions that are released to atmosphere, 

the requirements of the Large Combustion Plant Regulations, European Union (Large 

Combustion Plants) Regulations are also considered. The relevant Emission Limit Values 

from the Regulations are the maximum emissions that will be permitted from the proposed 

facility and therefore these represent the worst case emissions scenario for the assessment. 

The potential emissions to atmosphere include particulates (including fine particulate matter 

PM10 and PM2.5), nitrogen oxides (NOx), nitrogen dioxide (NO2), sulfur dioxide (SO2), 

carbon monoxide (CO), carbon dioxide (CO2), water vapour.  The pollutants of particular 

concern include NO2 and NOx, and SO2 all of which have specific standards to be achieved, 

and it is these pollutants that are modelled to assess the impact of emissions from the 

combustion plant on air quality in the vicinity of the development.   

 

3.0 AIR QUALITY IMPACT ASSESSMENT METHODOLOGY 

3.1 Impact assessment methodology  

The impact of emissions to atmosphere on air quality is assessed using a dispersion modelling 

assessment approach. This approach involves computation of predicted incremental 

contributions to ground level concentrations of pollutants over defined averaging intervals as 
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a result of emissions from the combustion plant. The predictions are then compared with 

relevant Air Quality Standards to determine whether the impact on air quality meets the 

requirements of the Standards. The general approach is summarised as follows: 

• Review of local air quality data in the area surrounding the site; 

• Review of the nearest building arrangements and locations of human receptors in the 

area; 

• Identification of non-statutory ecological receptors within 2 km of the site and 

statutory ecological receptors within 15 km of the site; 

• Dispersion modelling of combustion plant emissions to predict process contributions 

(PCs) at identified sensitive receptors for comparison against relevant Air Quality 

Standards; 

Guidance on air emissions risk assessments was published by the UK Government for 

developments which require an  environmental permit under the Environmental Permitting 

(as Amended) Regulations 2016 (EPR). For those emissions that cannot be screened out the 

guidance states that detailed modelling must be carried out of the emissions. The  screening 

assessment screened out emissions of particulate matter (including PM10 and PM2.5) as 

insignificant. Nitrogen oxides, carbon monoxide and sulfur dioxide were considered relevant 

as they are regulated pollutants and a detailed dispersion modelling assessment was carried 

out for those pollutants. Particulate matter (including PM10 and PM2.5) was included in the 

assessment when gas oil is used as fuel.  

Guidance has also been issued by the EPA in the AG4 Guidance Note and this Guidance was 

followed in the assessment.  

 

3.2 Impact assessment criteria 

The assessment of impact significance is based on a comparison of predicted impacts with 

air quality standards and guidelines, and consideration of the magnitude and duration of 

the potential impact.  

Air Quality Standards in Ireland have been defined to ensure compliance with EC 

Directives; they are developed at different levels for different purposes.  European 

legislation on air quality has been framed in terms of two categories, limit values and 
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guide values.  Limit values are concentrations that cannot be exceeded and are based on 

WHO guidelines for the protection of human health.  Guide values are set as a long-term 

precautionary measure for the protection of human health and the environment. The WHO 

guidelines differ from EU air quality standards in that they are primarily set to protect 

public health from the effects of air pollution, whereas Air Quality Standards are 

recommended by governments, and other factors such as socio-economic factors, may be 

considered in setting the standards. 

The Clean Air for Europe (CAFE) Directive (Council Directive 2008/50/EC) is an 

amalgamation of the Air Quality Framework Directive and its subsequent daughter 

Directives and sets out limit and target values for named air quality parameters. The fourth 

daughter Directive (European Parliament 2004) also sets out limit values to be met for 

certain air quality parameters. The CAFE Directive was transposed into Irish legislation by 

the Air Quality Standards Regulations 2022 (S.I. No. 739 of 2022). 

The air quality standards and guidelines referenced in this report are summarized in Table 

3.1. The Clean Air for Europe (CAFE) Directive (Council Directive 2008/50/EC) was 

transposed into Irish legislation by the Air Quality Standards Regulations 2011 (S.I. No. 

180 of 2011). This Directive and the Irish Regulations set out the main standards against 

which the potential impact of the development on air quality are assessed.   

In addition to the Air Quality Standards Regulations and the Directive Standards, it is also 

appropriate to consider the World Health Organisation (WHO) Guidelines. These 

guidelines were developed by the WHO to provide appropriate air quality targets 

worldwide, based on the latest health information available. The air quality guidelines for 

particulate matter (PM10), nitrogen dioxide and sulfur dioxide, and PM2.5 are considered in 

this report (WHO, 2005; updated in 2008 and in 2021). While the WHO Guidelines are not 

mandatory, they represent current informed opinion on the levels to which we should be 

aspiring in order to minimise adverse health impacts of air pollution. The WHO guidelines 

referenced in this report are summarized in Table 3.2. 

The potential impact of the emissions on ecosystems is considered using the gaseous nitrogen 

oxides concentration. An Air Quality Standard expressed in concentration terms has been 

defined for the protection of vegetation and this standard is one of the benchmarks against 

which the impact of the facility is assessed.  
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The potential impact of nitrogen deposition in sensitive ecosystems was evaluated by 

comparing the modelled nitrogen deposition rate with the critical loads for the relevant 

habitat. The most sensitive habitat for this purpose is bog ecosystems and a recommendation 

of 5kg N ha-1 year-1 has been made as the critical load for habitat protection [UNECE 5 – 10 

kg N ha-1 year-1 and EPA Research Report 390: Nitrogen–Sulfur Critical Loads: Assessment 

of the Impacts of Air Pollution on Habitats (2016-CCRP-MS.43) 5kg N ha-1 year-1 ]. 

3.3 Dispersion Model Selection 

Computerised mathematical dispersion models are used to predict the incremental additions 

to ground level concentrations of relevant criteria pollutants as a result of emissions from a 

given development. A detailed modelling assessment was undertaken using the US EPA 

Model AERMOD Prime, AERMOD Version 23132, which is the current regulatory version 

of this Model. AERMOD is currently the most widely used air quality modelling tool and has 

been widely used in studies of this type in relation to regulated facilities.  

The model computes average ground-level concentrations of pollutants emitted from either 

elevated or ground-level emission sources. Separate utilities associated with the dispersion 

modelling software allow computation of ground-level concentrations of pollutants over 

defined statistical averaging periods, and additional features permit suitable consideration to 

be given to building downwash effects and the effects of elevated terrain in the vicinity of the 

plant.  
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Table 3.1 Air Quality Standards Regulations 2011 (based on EU Clean Air For 

Europe [CAFE] Directive 2008/50/EC) 

Pollutant 
EU 
Regulation 

Limit Type 
Margin of 
Tolerance 

Value 

Nitrogen 
Dioxide 

2008/50/EC Hourly limit for protection of human 
health - not to be exceeded more than 
18 times/year 

None 200 μg/m3 
NO2 

Annual limit for protection of human 
health 

None 40 μg/m3 
NO2 

Annual limit for protection of 
vegetation 

None 30 μg/m3       

NO +NO2 
Sulfur 
Dioxide 

2008/50/EC Hourly limit for protection of human 
health - not to be exceeded more than 
24 times/year 

150 µg/m3 350 μg/m3 

Daily limit for protection of human 
health - not to be exceeded more than 3 
times/year 

None 125 μg/m3 

Annual & Winter limit for the 
protection of human health and 
ecosystems 

None 20 μg/m3 

Particulate 
Matter  
(as PM10)  

2008/50/EC 24-hour limit for protection of human 
health - not to be exceeded more than 
35 times/year 

50% 50 μg/m3 

Annual limit for protection of human 
health 

20% 40 μg/m3 

Particulate 
Matter  
(as PM 2.5) 

2008/50/EC  
 
 

Annual limit for protection of human 
health  
(Stage 1) 

20% from 
June 2008. 
Decreasing 
linearly to 

0% by 2015 

25 μg/m3 

Annual limit for protection of human 
health (Stage 2) 

None 
To be 

achieved by 
2020 

20 μg/m3 

Carbon 
Monoxide 

2008/50/EC 8-hour limit (on a rolling basis) for 
protection of human health 

60% 10 mg/m3       

(8.6 ppm) 

NOTE 
The Air Quality Standards Regulations 2022 (SI 739 of 2022) transposed EU Directive 2008/50/EC (CAFE) 

into Irish law.  
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Table 3.2 WHO Air Quality Standards 

Pollutant Averaging time Interim target 2021 
Guidelines 

1 2 3 4 

Particulate matter (as PM2.5), 
μg/m3 

Annual limit for protection of 
human health 

35 25 15 10 5 

24-hour limit for protection 
of human health Note [1] 

75 50 37.5 25 15 

Particulate matter (as PM10), 
μg/m3 

Annual limit for protection of 
human health 

70 50 30 20 15 

24-hour limit for protection 
of human health Note [1] 

150 100 75 50 45 

Ozone, μg/m3 Peak season Notes [2] 100 70  NA  NA 60 

8-hourNote [1] 160 120  NA  NA 100 

Nitrogen Dioxide, μg/m3 Annual limit for protection of 
human health 

40 30 20  NA 10 

24-hour limit for protection 
of human health Note [1] 

120 50  NA  NA 25 

Sulfur Dioxide, μg/m3 24-hour limit for protection 
of human health Note [1] 

125 50  NA  NA 40 

Carbon Monoxide, mg/m3 24-hour limit for protection 
of human health Note [1] 

7  NA  NA  NA 4 

Note [1] Expressed as the 99th percentile  

Note [2] Average of daily maximum 8-hour mean O3 concentration in the six consecutive months with the 
highest six-month running-average O3 concentration. 
 
  



 

Air Quality Impact Assessment of Reserve Power Plant at Coolpowra 
TMS Environment Ltd.                                     Report Ref. 33186-1 Page 12 of 58 

 

3.4 Dispersion Model Assumptions and Limitations 

The inherent assumptions of the dispersion Model and associated limitations are summarised 

as follows. 

• The model is based on a five-year meteorological dataset collected from the nearest 

meteorological stations. Since the meteorological data are not collected at the specific 

facility location being assessed, this is a limitation of the Model. This is not a 

significant factor for the current study as the data was sourced from a nearby 

recording station which is considered representative of the site. 

• The model assumes steady-state meteorological conditions that are invariant over the 

entire model space for each hour modelled, and as such, has reduced accuracy in areas 

where significant variations in meteorological conditions exist. For instance, 

AERMOD cannot be used to incorporate highly variable wind patterns caused by 

changes in terrain elevations, and modelling across complex terrains may result in 

over-predictions. This is not a significant factor for the current study. 

• AERMOD is the Gaussian model recommended by the US EPA for short-range 

transport of pollutants, up to 50 km from the source. At distances beyond 50 km, 

steady-state Gaussian plume models like AERMOD tend to over-estimate pollutant 

ground concentrations, because the model maintains constant wind patterns that are 

unlikely to persist over long distances. This is not considered significant for the 

current study due to the relatively low stack height and emission rates and the 

anticipated dispersion pattern. 

• The model cannot be used to model reactive pollutants (e.g., ozone). This is not 

significant for the current study. 

An evaluation of the impact of these limitations concluded that there is no significant adverse 

impact on the reliability of the Model for the current study. 
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3.5 Dispersion Modelling Protocol  

3.5.1 Dispersion Model Inputs 

Evaluation of the impact of a proposed development on air quality using dispersion 

modelling requires information on the following: 

• Emissions characteristics 

• Site layout and topography 

• Meteorological data 

• Averaging intervals 

• Receptor locations 

Of these, the most significant input parameters are the emissions characteristics and the site 

layout and topography and surrounding terrain features.  

 

3.5.2 Emissions Characteristics and special treatments 

Emission characteristics predicted for the emission sources are summarised in Table 3.3.  

Information on dimensions and physical characteristics of the main emission sources was 

obtained from the developer and from a consideration of the nature and scale of the processes 

that will be carried out at the plant, the chemical composition of the fuels, information 

supplied by the manufacturers of the plant, and consideration of the levels of emissions that 

would normally be expected from a  plant of this type. 

The worst possible emissions scenario is one where the maximum permissible emission rates 

from the plant occur. For the purposes of modelling and air quality impact assessment, the 

maximum possible emission values were used in accordance with relevant Guidance.  The 

maximum permissible emission limits are the Large Combustion Plant Emission Limit 

Values for nitrogen oxides (Section 2.2), carbon monoxide, sulfur dioxide and PM10. The 

maximum potential sulfur dioxide (SO2) emission rates are derived from the fuel usage rate 

and permissible sulfur content. Best practice guidance requires that the impact assessment 

must represent a worst-case emissions scenario, thereby determining the maximum potential 

impact of plant emissions on ground level concentrations of pollutants in the vicinity of the 

plant. 

The emissions to atmosphere arise due to the combustion process. The three (No.) Open 
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Cycle Gas Turbines (OCGT) are intended to run on natural gas but provision is made to use 

Gas oil as a back-up fuel for emergencies. Consequently both scenarios are considered in the 

assessment. In addition, the Emergency Generators may be required in emergency situations 

to start the turbines in which case they would be used to start the first turbine which will then 

be used for the remaining starts; their operation is therefore very limited.   

The dispersion model considered a number of possible operating scenarios as follows. 

(i) OCGT Operating Scenario #1: Natural gas (Normal Operation, 1500hours) 

A conservative assumption of 1500 operating hours per year was made with units expected to 

run for much shorter times. An assumption of 2 hours operation per day during the morning 

(06:00 – 08:00) and evening (16:00 – 19:00) peak demand periods was made. The turbines 

start very quickly and reach steady state normal operation in approximately 10 minutes. The 

assessment assumes that 30% of the operating hours are start-up or shut down for the purpose 

of modelling. The use of gas oil fuel is tested every month and a run time of 2 hours per 

month is assumed for the testing. The Emergency Generators are tested for 8 hours every 

month and this has been included in all model runs.  

(ii) OCGT Operating Scenario #2: Natural gas fuel (Worst Case, full time operation) 

A conservative assumption of full time operation using natural gas as fuel was made to 

ensure that all worst case meteorological conditions were investigated. This is an unrealistic 

scenario and is not expected to occur. However the test is a useful sensitivity test to test the 

sensitivity of the model predictions to the meteorological conditions for the short term one-

hour averaging periods. The Emergency Generators are tested for 8 hours every month and 

this has been included in all model runs. 

(iii) OCGT Operating Scenario #3: Gas Oil fuel (Worst Case, full time operation) 

A conservative assumption of full time operation of the turbines using gas oil as fuel was 

made to consider what would occur in the event of a national gas distribution network outage 

and to ensure that all worst case meteorological conditions were investigated. This is an 

unrealistic scenario and is not expected to occur. However the test is a sensitivity test to test 

the sensitivity of the model predictions to the meteorological conditions for the short term 

one-hour averaging periods and to the use of diesel instead of natural gas. The Emergency 
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Generators are tested for 8 hours every month and this has been included in all model runs. 

(iv) OCGT Operating Scenario #4: Gas Oil fuel (500 hours per annum) 

An assumption of 500 operating hours per year was made. The units are required to be 

capable of operating on gas oil and a 72-hour gas oil fuel reserve has been specified by the 

Commission for Regulation of Utilities. This operating scenario was assessed on an 

assumption that the operating hours would run continuously and separately as an average 

across the entire year and the worst case outcome was reported for evaluation. The use of gas 

oil fuel is tested every month and a run time of 2 hours per month is assumed for the testing. 

The Emergency Generators are tested for 8 hours every month and this has been included in 

all model runs. 

(v) Emergency Generators 

These units will run in emergencies and will be tested once every month. For the purpose of 

this assessment a Model run was executed with the units operating every month for 8 hours. 

This run was assimilated into all of the main operating scenarios.  

These operating scenarios represent conservative approaches and will lead to an overestimate 

of the predicted ambient concentrations beyond the site boundary. The stack height for the 

assessment was determined to be 45m and the detailed assessment as reported in Appendix 

9.3 also considered alternative stack heights as discussed below.  

In most combustion processes, NOx is emitted almost totally in the form of nitric oxide (NO). 

Nitrogen oxides are very reactive and also contribute, due to the formation of nitrogen 

dioxide from nitric oxide, to the phenomenon of photochemical ozone formation. These 

transformations are generally of greatest concern in the areas where the highest ozone 

concentrations occur – for example, in rural areas in late afternoon in summer time. Unless 

photochemical dispersion models are used for the assessment of impacts associated with the 

release of nitrogen oxides from point emissions sources, then assumptions must be made 

regarding the rate and extent of conversion of NO to NO2. For the current study, Guidance 

from the EPA taken from the Air Dispersion Modelling Guidance Note AG4 was followed 

whereby a default annual ratio of 1.00 and a default 1-hour NO2/NOX ratio of 0.50 was used 

for the conversion of NOX to NO2.  
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The EPA Guidance notes that a site-specific ratio at the point of maximum concentration may 

be used if extensive continuous monitoring data (one-year or greater) is available at this 

location, but the site-specific ratio will only be valid for locations which are a similar distance 

from the source as the monitoring station. The limited on-site data suggests a ratio close to 1 

for the long term data which is consistent with the EPA default values. 
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Table 3.3 OCGT Stack and emission characteristics 
 

Emission Point Stack Co-ordinates Stack Height, m Exit Diameter, m Exit Area, m2 

OCGT #1 5489774 5887146 45 6.8 36.31 

OCGT #2 549017 5887156 45 6.8 36.31 

OCGT #3 549056 5887164 45 6.8 36.31 

Emergency Generator #1 549010 5887111 4.755 0.5 0.196 

Emergency Generator #2 549011 5887108 4.755 0.5 0.196 

Emergency Generator #3  549012 5887104 4.755 0.5 0.196 

UTM Coordinate system 
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Table 3.4a Process emissions data for proposed Reserve Power plant (Natural Gas Fuel) 

Emission 

Point 
Fuel Type 

Temperature 

K 

Flow  

Nm3/hour 

Exit 

velocity 

m/sec 

NOx Emission CO Emission SO2 Emission PM10 Emission 

mg/Nm3 g/sec mg/Nm3 g/sec mg/Nm3 g/sec mg/Nm3 g/sec 

OCGT Operating Scenario #1: Natural gas (Normal Operation, 1500 hours per annum); maximum daily emission rate 

OCGT #1-#3 
Natural gas 

(1500 hr pa) 
883.15 7,498,800 57.36 50 104.15 100 208.30 Note 3 Note 3 Note 3 Note 3 

OCGT Operating Scenario #1: Natural gas (Normal Operation, 1500 hours per annum); annual average emission rate 

OCGT #1-#3 
Natural gas 

(1500 hr pa) 
883.15 7,498,800 57.36 35 72.91 40 83.32 Note 3 Note 3 Note 3 Note 3 

OCGT Operating Scenario #2: Natural gas fuel (Worst Case, full time operation); maximum daily emission rate 

OCGT #1-#3 
Natural gas 

(Full time) 
883.15 7,498,800 57.36 50 104.15 100 208.30 Note 3 Note 3 Note 3 Note 3 

OCGT Operating Scenario #2: Natural gas fuel (Worst Case, full time operation); annual average emission rate 

OCGT #1-#3 
Natural gas 

(Full time) 
883.15 7,498,800 57.36 35 72.91 40 83.32 Note 3 Note 3 Note 3 Note 3 

Notes: 
1. Emissions are stated at STP. 
2. Start up duration 10 minutes; model conservatively assumes 0.33 hr duration. 
3. SO2 and PM10 emissions are negligible for natural gas combustion and are therefore screened out of assessment 
4. The dispersion model ran the maximum permissible daily emission rates as worst case scenario for full time operation on natural gas; the annual average emissions 

were assessed separately   



 

Air Quality Impact Assessment of Reserve Power Plant at Coolpowra 
TMS Environment Ltd.                                     Report Ref. 33186-1 Page 19 of 58 

 

Table 3.4b Process emissions data for proposed Reserve Power plant (Gas Oil fuel) for full time operation 

Emission 

Point 
Fuel Type 

Temperature 

K 

Flow  

Nm3/hour 

Exit 

velocity 

m/sec 

NOx Emission CO Emission SO2 Emission PM10 Emission 

mg/Nm3 g/sec mg/Nm3 g/sec mg/Nm3 g/sec mg/Nm3 g/sec 

OCGT Operating Scenario #3: Gas Oil fuel (Worst Case, full time operation) 

Maximum daily emissions 

OCGT #1-#3 
Gas oil 

(Full time) 
808.15 6,732,000 51.49 50 93.5 100 187.0 66 123.42 10 18.70 

OCGT Operating Scenario #3: Gas Oil fuel (Worst Case, full time operation) 

Annual average emissions 

OCGT #1-#3 
Gas oil 

(Full time) 
808.15 6,732,000 51.49 NS NS NS NS 60 112.20 5 9.35 

Notes: 
1. An assumption of full time operation on Gas oil is run due to the potential scenario of an interruption to the availability of natural gas. 
2. The dispersion model ran the highest daily emission rates listed as worst case scenario for full time operation on gas oil; the annual average emissions were assessed 

separately 
3. NS means None Specified 
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Table 3.4c Process emissions data for proposed Reserve Power plant (Gas Oil fuel), < 500 hours per year) 

Emission 
Point Fuel Type Temperature 

K 
Flow  

Nm3/hour 

Exit 
velocity 
m/sec 

NOx Emission CO Emission SO2 Emission PM10 Emission 

mg/Nm3 g/sec mg/Nm3 g/sec mg/Nm3 g/sec mg/Nm3 g/sec 
OCGT Operating Scenario #4: Gas Oil fuel (500 hours per annum) 

Maximum daily emissions  

OCGT #1-#3 Gas oil 
(< 500 hr pa) 808.15 6,732,000 51.49 250 467.50 100 187.00 66 123.42 10 18.70 

Annual average emissions 

OCGT #1-#3 Gas oil  
(< 500hr pa) 808.15 6,732,000 51.49 NS NS NS NS 60 112.20 5 9.35 

Notes: 
1. The dispersion model ran the highest daily emission rates listed as worst case scenario for operation on gas oil when operating less than 500 hours per year; the 

annual average emissions were assessed separately 
2. Where the gas turbines operate on gas oil less than 500 hours per year , the emission limit for nitrogen oxides is 250mg/Nm3 and no emission limit for CO applies. 
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3.5.3 Site Layout and Topography 

The layout and area of the site and the dimensions of the various buildings on site were taken 

from the drawings of the site.  Topographical information was obtained from a site survey 

and from Ordnance Survey maps and from digital terrain data.  Building downwash effects 

might be expected as a result of the proximity of the buildings on site to the plant stack.  

These effects were modelled using the modelling facility, BPIP, which is part of the 

AERMOD modelling suite. 

The presence of complex terrain features can lead to significantly higher ambient 

concentrations than would occur in the absence of terrain features, especially if there is a 

significant relative difference in elevation between the source and off-site receptors. 

International Guidance suggests that when modelling in a region of flat terrain, no digital 

mapping of terrain will be necessary. General guidance is that digital mapping of terrain 

should be conducted where terrain features are greater than 10% of the effective stack height 

within 5km of the stack (for effective stack heights of 100m or less). From a review it is 

concluded that digital terrain data is required to ensure that a reliable assessment is 

completed. This data was acquired and used in the dispersion model.  

 

3.5.4 Meteorological Data 

The magnitude of potential impacts of the proposed development on air quality will largely 

be influenced by the local meteorological conditions, in particular by wind speed and 

direction and by precipitation rates. An evaluation of the climatic conditions at the site is 

therefore useful for an assessment of the type required for this study. 

Met Éireann operate a Synoptic Network of weather stations at Belmullet, Malin Head, 

Rosslare (closed since 2008), Johnstown Castle, Birr, Clones, Kilkenny and Mullingar 

while the Aviation Division of Met Éireann maintains observing stations at Shannon 

Airport, Knock Airport, Casement Aerodrome, Dublin Airport and Cork Airport.  There is 

no continuous meteorological monitoring on the subject site but the general guidance on 

selection of meteorological data for air quality impact assessments is to choose 

representative data, recently acquired, which best represents conditions at the site. At least 

three years of recently acquired data is preferred.  
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Comprehensive monitoring data is available for Shannon Airport (located 92km southwest 

of the subject site) which would be indicative of the meteorological conditions that are 

experienced at the proposed site. Therefore, for the purpose of obtaining reliable 

information about the climatological conditions at the site of the proposed development, a 

full set of meteorological data for the period 2019 – 2023 recorded at Shannon Airport was 

analysed. This is considered an appropriate data set for the study because of the close 

proximity of the station to the site and the similarity in topography in the immediate area 

and at the site of the proposed development. Comprehensive data for Mullingar (located 

80km northeast) and Casement Aerodrome (located 120km northeast) are also available 

and were considered for the purpose of testing the sensitivity of the modelling predictions 

to the input meteorological data.   

Wind speed and direction in particular is important in determining how emissions 

associated with the activity are dispersed. The prevailing wind direction determines which 

areas are most significantly affected by the emissions from the activity and wind speed 

determines in part the effectiveness of the dispersion of the emissions.  

The windrose for Shannon is presented in Figure 3.1 for the years 2019 – 2023 together 

with the long term average windrose for 1946 – 2010. The dominant wind direction for 

Shannon is from the southwest quadrant with wind blowing from this quadrant for more 

than 40% of the time.  The average long-term wind speed over the period 1991 to 2020 is 

4.7m/s.  
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Figure 3.1 Windrose for Shannon Airport  

 

9.5.2 Influences on Ambient Air Quality 

The existing activities at and in the vicinity of the site have the potential to exert an 

influence on ambient air quality by release of emissions to atmosphere as follows: 

• emissions of fine particulate matter (PM10 and PM2.5), sulfur dioxide (SO2), 

nitrogen oxides (NOx), carbon monoxide (CO) from domestic, commercial and 

industrial heating; 

• emissions of particulate matter (PM10 and PM2.5), SO2, NOx, CO and benzene from 

traffic on adjoining roads; 

• emissions of ammonia, dust and PM from agricultural activities. 

Overall the contribution of traffic travelling on the surrounding road network, agriculture 

and heating sources in the area are considered to be the dominating influence on air quality 

in the immediate vicinity of the site.  

The main substances which are of interest in terms of existing air quality are sulfur 

dioxide, nitrogen oxides, particulate dusts including PM10 and PM2.5 which could originate 

from combustion sources and traffic.  There are no new substances expected to be present 

in emissions released from the proposed development. A description of existing levels of 

the various substances in ambient air is required to allow completion of the evaluation of 

2019 – 2023      1946 - 2010 
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air quality impacts associated with the development and is presented in section 3.6. 

 
3.5.5 Averaging Intervals 

The dispersion model was used to predict the incremental additions to ground level 

concentrations of the main pollutants emitted from the plant over defined averaging periods. 

These averaging periods were chosen to allow direct comparison of predicted ground level 

concentrations with the relevant assessment criteria as outlined in Table 3.1.  In particular, 1-

hour, 24-hour and annual average ground level concentrations (GLCs) of various pollutants 

were calculated at various distances from the site; percentiles of these average GLCs were 

also computed for comparison with the relevant Air Quality Standards. 

 

3.5.6 Receptor Locations 

Two nested uniform cartesian receptor grids centred on the site were used for the modelling 

domain as follows: 

• A coarse outer grid of 15km x 15km of 3721 receptors with a spacing of 250 meters 

was used to cover the whole study area; 

• A fine inner grid of 2km x 2km of 1681 receptors (41 x 41 receptors with a spacing of 

50 meters) was used to better characterise the zones where the maximum predicted air 

quality impact from the Project emissions are expected. 

In line with expectations, the highest predicted ground level concentrations occur at the 

receptors closer to the source. 

Sensitive receptors in the vicinity of the plant were also input to the Model to evaluate the 

impact on air quality at those sensitive locations. These sensitive receptors are shown in 

Appendix I as well as maps showing the nested receptor grids.  

 

3.6 Background ambient air quality 

The dominant influences on air quality in the area are emissions from domestic heating, 

agriculture and traffic. Emissions from traffic sources are expected to be the principal 

contributors to ambient air quality in the vicinity of the site.  
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The main substances which are of interest in terms of existing air quality are sulfur 

dioxide, nitrogen oxides (nitric oxide, NO and nitrogen dioxide NO2, collectively referred 

to as NOx), fine particulate matter including PM10 and PM2.5 which could originate from 

combustion sources and traffic. Carbon monoxide is also potentially of interest, and 

benzene may also be of interest from traffic sources. There are no significant new 

substances expected to be present in emissions released from the proposed development 

relative to the existing situation.  

Particulate matter is made up of tiny particles in the atmosphere that can be solid or liquid 

and is produced by a wide variety of natural and manmade sources.  Particulate matter 

includes dust, dirt, soot, smoke and tiny particles of pollutants.  Particulate matter of 10 

micrometers in aerodynamic diameter or less are also referred to as PM10 or more strictly, 

particles which pass through a size selective inlet with a 50% efficiency cut-off at 10 µm 

aerodynamic diameter. Similarly, PM2.5 refers to particulate matter of 2.5 micrometers or 

less in aerodynamic diameter. In the past domestic coal burning was a major source of 

particulate matter in Irish cities during winter months.  Levels of particles have decreased 

significantly since then following the introduction of abatement strategies including 

Special Control Areas and other Regulations regarding the use, marketing, sale and 

distribution of certain fuels.  The significance of particulate matter is predominantly 

related to human health and respiratory effects.  

Nitrogen oxides (NOx, which is the sum of NO and NO2), are generated primarily by 

combustion processes.  The main anthropogenic sources are mobile combustion sources 

(road, air and traffic) and stationary combustion sources (including industrial combustion). 

The main source of nitrogen oxides in the vicinity of the site is traffic.  The significance is 

health-related for nitrogen dioxide (NO2) and ecological for nitrogen oxides (NOx).  

Sulfur dioxide also originates from combustion but predominantly from heating sources 

and not traffic. The trend in ambient SO2 concentrations in Ireland is very clearly 

downward and this pollutant is not a matter for concern in Ireland. This reduction can be 

attributed to fuel switching from high-sulfur fuels, such as coal and oil, to natural gas and 

to decreases in the sulfur content of oil. 

Carbon Monoxide (CO) is a colourless and odourless gas, formed when carbon in fuel is 
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not burned completely. It is a component of motor-vehicle exhaust, which accounts for 

most of the CO emissions nationwide. Consequently, CO concentrations are generally 

higher in areas with heavy traffic congestion.  

A description of existing levels of the various substances in ambient air is required to 

allow for the evaluation of air quality impacts associated with the development. The 

available data from the National Ambient Air Quality Network is a reliable data set for 

consideration in this study.  

The Environmental Protection Agency (EPA) and local authorities maintain and operate a 

number of ambient air quality monitoring stations throughout Ireland in order to 

implement EU Directives and to assess the country’s compliance with national air quality 

standards. Ireland’s small population and generally good air quality means that a relatively 

small number of monitoring stations are sufficient across the country for the purposes of 

implementing the EU Air Directives. For ambient air quality management and monitoring 

in Ireland, four zones, A, B, C and D are defined in the Air Quality Standards (AQS) 

Regulations (S.I. No. 739 of 2022) and are defined as follows: 

• Zone A: Dublin Conurbation. 

• Zone B: Cork Conurbation. 

• Zone C: 24 cities and large towns. Includes Galway, Limerick, Waterford, Clonmel, 

Kilkenny, Sligo, Drogheda, Wexford, Athlone, Ennis, Bray, Naas, Carlow, Tralee, 

Dundalk, Navan, Newbridge, Mullingar, Letterkenny, Celbridge and Balbriggan, 

Portlaoise, Greystones and Leixlip. 

• Zone D: Rural Ireland, i.e. the remainder of the State excluding Zones A, B &C. 

The subject site is considered to be located in Zone D and is considered a rural location 

site for assessment purposes. Air Quality Data from representative air monitoring stations 

in Zone D are therefore considered representative of air quality at the subject site. The 

EPA publishes Ambient Air Quality Reports every year which details the air quality in 

each of the four zones. The most recent report, published by the EPA in 2023, is the Air 

Quality in Ireland 2022 report, which contains monitoring data collected during 2022.  

The EPA maintains monitoring stations in a number of rural locations including Castlebar, 
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Claremorris, Emo, Enniscorthy, Kilkitt and Longford to monitor rural background air 

quality. Other monitoring stations have operated at various times and some new stations 

have been added to the network, but long-term data is available for the above stations. 

Data from the most recent published Air Quality Monitoring Annual reports for 2020 - 

2022 was reviewed and a summary of the data for representative stations for the three most 

recent years is presented for each parameter of interest in Table 3.5.  

The approach taken is to take the average of the three most recent years for each of the 

Zone D rural stations detailed above and the averages of the values for the stations are 

reported in Table 3.5. This is the data set which is used in the assessment of the potential 

impact of the proposed development on air quality. A graphical comparison of the data 

with the relevant Air Quality Standards is given in Figure 3.2. 

It is noted from the data that existing ambient air quality is good for all health-related 

pollutants. All concentration levels are well within the EU Standards for all parameters of 

interest.  

Table 3.5 Summary baseline air quality data (2020-2022) 

Data set Parameter and averaging interval Concentration 
µg/m3 

Rural background Nitrogen dioxide 
NO2 Annual Mean, µg/m3 6.9 

Rural background Nitrogen oxides, 
NOx Annual Mean, µg/m3 14.7 

Rural background Particulate Matter 
PM10 Annual Mean, µg/m3 11.9 

Rural background Particulate Matter 
PM2.5 Annual Mean, µg/m3 8.3 

Rural background Sulfur dioxide, SO2 Annual Mean, µg/m3 4.5 

Rural background Carbon Monoxide 
CO 

Annual Mean 8-hour, 
mg/m3 0.5 

Rural background Benzene Annual Mean, µg/m3 0.1 

NOTE 
1. Data summarised from the EPA Annual Ambient Air Quality Monitoring Reports 2020 to 2022 

2. No Zone D measurements recorded during this interval but a value of 0.1 mg/m3 was recorded for Zone C. 
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Figure 3.2 Comparison of Zone D Background Air Quality and Ambient Air Quality 

Standards 

 

 

3.7 Site specific ambient air quality monitoring  

A survey of air quality in the area of the site was carried out during the period February to 

May 2024. The survey consisted of deployment of a series of diffusion tubes to measure 

ambient levels of nitric oxide (NO), nitrogen dioxide (NO2), nitrogen oxides (NOx), sulfur 

dioxide (SO2) and ammonia (NH3) levels at 5 locations at and in the vicinity of the site. A 

continuous monitoring survey of nitrogen oxides (NO, NO2 and NOx) and PM10 was also 

undertaken at one of these locations. The detailed results of the surveys are presented in 

Appendix II. A summary of the results is presented in Table 3.6 to Table 3.11.  

The results of the ambient air quality survey are consistent with expectations in that the 

levels are generally low and are clearly influenced by emissions from traffic on the 

surrounding road network. All of the monitoring results are compliant with the annual 

mean air quality standard for nitrogen oxides and sulfur dioxide and the results are 

consistent with the longer term EPA monitoring data for rural locations. Levels of nitric 

oxide are extremely low which indicates that the main sources of NOx in the area are 
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removed from the site and are likely to be traffic on the surrounding roads. Peaks in NO 

detected occasionally during the monitoring period were attributed to machinery working 

on site for intensive investigations, while the ammonia originates from agricultural activity 

in the area. The site specific monitoring data are generally lower than the longer term EPA 

data which is not surprising given the limited duration of this survey. In the absence of a 

longer site-specific monitoring data set, the longer term EPA data is likely to be more 

representative of the annual average concentrations and is therefore selected for use in this 

assessment. The data from the continuous monitoring survey is a useful benchmark, it 

confirms the dominant influence of traffic emissions on air quality at the site. Using the 

higher long term monitoring data from the EPA is a conservative approach and may 

overestimate the impact of the proposed development on ambient air quality in the area.  
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Table 3.6 Diffusion tube NO2 survey results 

Location 08 – 22 Feb 
2024 

22 Feb– 07 Mar 
2024 

07 – 22 Mar 
2024 Average 

AS-101 1.5 1.1 1.6 1.4 

AS-102 1.8 1.4 1.6 1.6 

AS-103 1.5 1.2 1.6 1.4 

AS-104 1.4 1.2 1.4 1.3 

AS-105 1.5 1.2 1.6 1.4 

 

Table 3.7 Diffusion tube NOx survey 

Location 08 – 22 Feb 
2024 

22 Feb– 07 Mar 
2024 

07 – 22 Mar 
2024 Average 

AS-101 < 3.2 < 3.2 < 3 < 3.1 

AS-102 < 3.2 < 3.2 < 3 < 3.1 

AS-103 < 3.2 < 3.2 < 3 < 3.1 

AS-104 < 3.2 < 3.2 6.0 4.1 

AS-105 < 3.2 < 3.2 < 3 < 3.1 

 

Table 3.8 Diffusion tube SO2 survey 

Location 08 – 22 Feb 
2024 

22 Feb– 07 Mar 
2024 

07 – 22 Mar 
2024 Average 

AS-101 < 2 < 2 < 1.9 < 2 

AS-102 < 2 < 2 < 1.9 < 2 

AS-103 < 2 < 2 < 1.9 < 2 

AS-104 < 2 < 2 < 1.9 < 2 

AS-105 < 2 < 2 < 1.9 < 2 
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Table 3.9 Diffusion tube NH3 survey 

Location 08 – 22 Feb 
2024 

22 Feb– 07 Mar 
2024 

07 – 22 Mar 
2024 Average 

AS-101 0.8 0.9 2.7 1.5 

AS-102 3.7 0.9 1.3 2.0 

AS-103 0.7 < 0.5 1.2 0.8 

AS-104 1.0 0.9 0.9 0.9 

AS-105 1.1 0.7 1.3 1.0 

 

Table 3.10 Continuous monitoring survey for NOx 

Location 
09 April to 23 May 2024 

NO2, µg/m3 NO, µg/m3 NOx, µg/m3 

AS-105 
Survey average 6.4 0.6 2.8 

 
Table 3.11 Continuous monitoring survey for PM10 

Location 
09 April to 23 May 2024 

PM10, µg/m3 PM1, µg/m3 PM2.5, µg/m3 

AS-105 
Survey average 3.1 2.2 3.0 
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4.0 DISPERSION MODELLING PREDICTIONS 

4.1 Modelling predictions 

Model executions were completed to assess the incremental additions to ground level 

concentrations of NO2, NOx, CO, PM10 and SO2 over specified averaging intervals to allow 

comparison of the predictions with the relevant Air Quality Standards, which have been 

defined for all of these pollutants as set out in Table 3.1.  These pollutants have been selected 

as a screening analysis identified these as the most sensitive parameters for assessing the 

impact on air quality of the emissions. 

The detailed modelling predictions (using meteorological data for 2019 – 2023) are presented 

in Appendix III. In each case, the maximum predicted Process Contribution to ground level 

concentrations is shown in the Tables. In addition, the predicted impact on air quality taking 

account of the existing background levels is also assessed with the calculation of the 

Predicted Environmental Concentration (PEC). Representative isopleths showing the 

distribution of emissions from the plant are shown in Appendix III to show the outputs from 

the model in a map format.  

4.2  Assessment of air quality impact on human health 

4.2.1 Introduction 

A summary of the dispersion modelling results for the maximum predicted Process 

Contributions for the worst case meteorological year is presented in Table 4.1a – Table 4.4f. 

The results are presented for a number of operating scenarios as described in section 3.5.2 

and summarised as follows: 

• OCGT Operating Scenario #1: Natural gas (Normal Operation, 1500hours); this 

scenario considered 1500 operating hours per year on natural gas; 

• OCGT Operating Scenario #2: Natural gas fuel (Worst Case, full time operation); 

this scenario considered full time operation on natural gas; 

• OCGT Operating Scenario #3: Gas Oil fuel (Worst Case, full time operation); this 

scenario considered full time operation on gas oil; 

• OCGT Operating Scenario #4: Gas Oil fuel (500 hours per annum); this scenario 

considered < 500 operating hours per year on gas oil; 
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4.2.1 Impact Assessment for Normal Operation on Natural Gas 

OCGT Operating Scenario #1 considered 1500 operating hours for the proposed Reserve 

Power plant per year using natural gas as fuel.  

The most sensitive pollutant is nitrogen dioxide so the detailed discussion presented here is 

for nitrogen dioxide; results for carbon monoxide are also presented as this is also a 

regulated pollutant under the Large Combustion Plant Directive. All other substances are 

emitted at lower concentrations and the impacts are less significant. The results of the 

model runs are presented in Table 4.1a for NO2 and in Table 4.1b for CO for the annual 

average emissions scenario with 1500 operating hours per year.  

The modelling predictions show that the predicted concentrations are all significantly 

lower than the relevant air quality standard. For the most sensitive pollutant, nitrogen 

dioxide,  the predicted ambient concentrations expressed as the Process Contribution for 

the 99.8-percentile of 1-hour concentrations will not exceed 19.1% of the air quality 

standard.  

The cumulative air quality impact expressed in terms of the Predicted Environmental 

Concentration (PEC) is assessed by considering the background air quality in the area and 

the incremental contribution to ambient concentrations from the proposed process. The 

modelling predictions indicate that the cumulative impact of the operation of the turbines 

with existing activities will not exceed the Air Quality Standards. As is evident from the 

contour plot presented in the representative isopleth shown in Figure 4.1 for the normal 

operating scenario on natural gas, the highest predicted Process Contributions (PCs) are 

close to the facility with concentrations reducing with distance from the source as 

expected.  

Results are also presented for an operating scenario that assumes maximum daily emission 

rates will occur continuously throughout the operating period. Results are presented in 

Table 4.1a and Table 4.1b. The modelling predictions show that the predicted 

concentrations are all significantly lower than the relevant air quality standards.  
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Table 4.1a Predicted NO2 concentrations for Normal Operation on Natural Gas 

OCGT Operating Scenario #1: Natural gas (Normal Operation) 

1500 operating hours per year  

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

Maximum daily emission rate 

2019 - 2023 

99.8th %ile of 
1-hour means 38.1 13.8 51.9 200 19.1 

Annual mean 0.28 6.9 7.2 40 0.7 

Annual average emission rate 

2019 - 2023 

99.8th %ile of 
1-hour means 38.5 13.8 52.3 200 19.3 

Annual mean 0.29 6.9 7.2 40 0.7 

NOTE 
The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
 

Table 4.1b Predicted CO concentrations for Normal Operation on Natural Gas 

OCGT Operating Scenario #1: Natural gas (Normal Operation) 

1500 operating hours per year  

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % of 
Air Quality 
Standard 

Maximum daily emission rate 

2019 - 2023 Maximum 8-
hour mean 143 500 643 10,000 1.4 

Annual average emission rate 

2019 - 2023 Maximum 8-
hour mean 196 500 696 10,000 2.0 

NOTE 
The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions.  
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Figure 4.1 Isopleth showing predicted ground level concentrations of NO2 expressed 

as the 99.8-percentile of 1-hour NO2  for the normal operation of the facility on natural gas 

OCGT Operating Scenario #1: Natural gas (Normal Operation) 

1500 operating hours per year  

Table 3.4a Annual average emissions 

 

  



 

Air Quality Impact Assessment of Reserve Power Plant at Coolpowra 
TMS Environment Ltd.                                     Report Ref. 33186-1 Page 36 of 58 

 

4.2.2 Impact Assessment for Worst Case Operation on Natural Gas 

OCGT Operating Scenario #2 considers the unlikely scenario of full time operation on 

natural gas.  

Results are presented for nitrogen dioxide and carbon monoxide as both are regulated 

pollutants under the Large Combustion Plant Directive. All other substances are emitted at 

lower concentrations and the impacts are less significant. The results of the runs are 

presented in Table 4.2a and Table 4.2b for NO2 and  CO for full time operation on natural 

gas. Modelling predictions based on annual average emission rates as well as maximum 

daily emissions assumed to run continuously are presented.  

The modelling results show that even if the plant were to run full time on natural gas, the 

predicted ambient concentrations for the most sensitive pollutant, nitrogen dioxide, 

expressed as the Process Contribution will not exceed 19.3% of the air quality standard for 

the 99.8 percentile of one-hour concentrations.  

The cumulative air quality impact expressed in terms of the Predicted Environmental 

Concentration (PEC) is assessed by considering the background air quality in the area and 

the incremental contribution to ambient concentrations from the proposed process. The 

modelling predictions indicate that the cumulative impact of the operation of the turbines 

with existing activities will not exceed the Air Quality Standards. As is evident from the 

contour plot presented in Figure 4.2,  the highest predicted Process Contributions (PCs) are 

close to the facility with concentrations reducing with distance from the source as 

expected.  

A conservative assumption that the maximum daily emission rate would apply for the 

entire year was modelled to specifically assess potential impacts for shorter averaging 

intervals as shown in Table 4.2a and Table 4.2b. This is an ultra-conservative approach 

and overestimates the potential impacts. Even for this unrealistic scenario, the cumulative 

impact of the operation of the turbines with existing activities will not exceed the Air 

Quality Standards. 
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Table 4.2a Predicted NO2 concentrations for Worst Case Operation on Natural Gas 

OCGT Operating Scenario #2: Natural gas fuel (Worst Case) 

Full time operation on natural gas 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

Maximum daily emission rate 

2019 - 2023 

99.8th %ile of 
1-hour means 38.6 13.8 52.3 200 19.3 

Annual mean 0.29 6.9 7.2 40 0.7 

Annual average emission rate 

2019 - 2023 

99.8th %ile of 
1-hour means 38.5 13.8 52.3 200 19.3 

Annual mean 0.29 6.9 7.2 40 0.7 

NOTE 
The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 

 

Table 4.2b Predicted CO concentrations for Worst Case Operation on Natural Gas 

OCGT Operating Scenario #2: Natural gas fuel (Worst Case) 

Full time operation on natural gas 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % of 
Air Quality 
Standard 

Maximum daily emission rate 

2019 - 2023 Maximum 8-
hour mean 426 500 926 10,000 4.3 

Annual average emission rate 

2019 - 2023 Maximum 8-
hour mean 196 500 696 10,000 2.0 

NOTE 
The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions.  
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Figure 4.2 Isopleth showing predicted ground level concentrations of NO2 expressed 

as the 99.8-percentile of 1-hour NO2  for the full time operation of the facility on natural 

gas 

OCGT Operating Scenario #2: Natural gas fuel (Worst Case)  

Full time operation on natural gas 

Table 3.4a Annual average emissions 
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4.2.3 Impact Assessment for Worst Case Operation on Gas oil 

OCGT Operating Scenario #3 considered full time operation on gas oil. This scenario is 

highly unlikely to occur given the logistical difficulties of fuel delivery and storage but the 

assessment is included to ensure that all meteorological conditions are considered. 

Results are presented for nitrogen dioxide, carbon monoxide, sulfur dioxide  and PM10 as 

all are regulated pollutants under the Large Combustion Plant Directive. The results of the 

runs are presented in Table 4.3a to 4.3f for full time operation on gas oil. Modelling 

predictions based on annual average emission rates are presented in Tables 4.3a to Table 

4.3b for SO2 and PM10, respectively, while predictions based on maximum daily emissions 

are presented in Tables 4.3c to 4.3f.  

The modelling results show that even if the plant were to run full time on Gas oil, which 

could arise only in the event of an interruption to the national supply of natural gas, the 

predicted ambient concentrations for the most sensitive pollutant, sulfur dioxide, expressed 

as the Process Contribution will not exceed 47% of the air quality standard for the 99.7 

percentile of one-hour concentrations.  

The cumulative air quality impact expressed in terms of the Predicted Environmental 

Concentration (PEC) is assessed by considering the background air quality in the area and 

the incremental contribution to ambient concentrations from the proposed process. The 

modelling predictions indicate that the cumulative impact of the operation of the turbines 

with existing activities will not exceed the Air Quality Standards.  

A conservative assumption that the maximum daily emission rate would apply for the 

entire year was modelled to specifically assess potential impacts for shorter averaging 

intervals as shown in Table 4.3c to Table 4.3d. This is an ultra-conservative approach and 

overestimates the potential impacts. Even for this unrealistic scenario, the cumulative 

impact of the operation of the turbines with existing activities will not exceed the Air 

Quality Standards. 
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Table 4.3a Predicted SO2 concentrations for Worst Case Operation on Gas oil 

OCGT Operating Scenario #3: Gas oil fuel (Worst case) 

Full time operation on gas oil 

Table 3.4b Annual average emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 

99.7th %ile of 
1-hour means 164,1 9.0 173.1 350 46.9 

99.2 %ile of 
24-hour means 33.5 4.5 38.0 125 26.8 

Annual mean 1.3 4.5 5.8 20 6.5 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
 

Table 4.3b Predicted PM10 concentrations for Worst Case Operation on Gas oil 

OCGT Operating Scenario #3: Gas oil fuel (Worst case) 

Full time operation on gas oil 

Table 3.4b Annual average emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 
90.4th %ile of 

24-hour means 0.23 11.9 12.1 50 0.4 

Annual mean 0.32 11.9 12.2 40 0.8 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
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Table 4.3c Predicted NO2 concentrations for Worst Case Operation on Gas oil 

OCGT Operating Scenario #3: Gas oil fuel (Worst case) 

Full time operation on gas oil 

Table 3.4b Maximum daily emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 
99.8th %ile of 
1-hour means 38.6 13.8 52.4 200 19.3 

Annual mean 0.29 6.9 7.2 40 0.7 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
 

Table 4.3d Predicted CO concentrations for Worst Case Operation on Gas oil 

OCGT Operating Scenario #3: Gas oil fuel (Worst case) 

Full time operation on gas oil 

Table 3.4b Maximum daily emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 Maximum 8-
hour mean 511 500 1011 10,000 5.1 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
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Table 4.3e Predicted SO2 concentrations for Worst Case Operation on Gas oil 

OCGT Operating Scenario #3: Gas oil fuel (Worst case) 

Full time operation on gas oil 

Table 3.4b Maximum daily emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 

99.7th %ile of 
1-hour means 180.6 9.0 189.6 350 51.6 

99.2 %ile of 
24-hour means 36.8 4.5 41.3 125 29.4 

Annual mean 1.4 4.5 5.9 20 7.0 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
 

Table 4.3f Predicted PM10 concentrations for Worst Case Operation on Gas oil 

OCGT Operating Scenario #3: Gas oil fuel (Worst case) 

Full time operation on gas oil 

Table 3.4b Maximum daily emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 
90.4th %ile of 

24-hour means 0.39 11.9 12.3 50 0.8 

Annual mean 0.33 11.9 12.2 40 0.8 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
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4.2.4 Impact Assessment for Normal Operation on Gas oil 

OCGT Operating Scenario #4 considered < 500 operating hours per year on gas oil. This is 

the expected operating regime for the Reserve Power plant. 

Results are presented for nitrogen dioxide, carbon monoxide, SO2 and PM10 as all are 

regulated pollutants under the Large Combustion Plant Directive. The results of the runs 

are presented in Table 4.4a to 4.4b for operation on gas oil for 500 hours per year. 

Modelling predictions based on annual average emission rates are presented in Tables 4.4a 

to Table 4.4b for SO2 and PM10, respectively. Modelling predictions are also presented 

based on maximum daily emission rates in Table 4.4c to Table 4.4f.  

The modelling results show that during normal operation for 500 hours on Gas oil, the 

predicted ambient concentrations for the most sensitive pollutant, nitrogen dioxide, 

expressed as the Process Contribution will not exceed the air quality standard for the 99.8 

percentile of one-hour concentrations.  

The cumulative air quality impact expressed in terms of the Predicted Environmental 

Concentration (PEC) is assessed by considering the background air quality in the area and 

the incremental contribution to ambient concentrations from the proposed process. The 

modelling predictions indicate that the cumulative impact of the operation of the turbines 

with existing activities will not exceed the Air Quality Standards.  
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Table 4.4a Predicted SO2 concentrations for Normal Operation on Gas oil 

OCGT Operating Scenario #4: Gas oil fuel (Normal operation) 

<500 hours per year operation on gas oil 

Table 3.4c annual average emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 

99.7th %ile of 
1-hour means 38.4 9.0 47.4 350 11.0 

99.2 %ile of 
24-hour means 15.6 4.5 20.1 125 12.5 

Annual mean 0.32 4.5 4.8 20 1.6 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
 

Table 4.4b Predicted PM10 concentrations for Normal Operation on Gas oil 

OCGT Operating Scenario #4: Gas oil fuel (Normal operation) 

<500 hours per year operation on gas oil 

Table 3.4c annual average emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 
90.4th %ile of 

24-hour means 28.9 11.9 41.8 50 57.8 

Annual mean 0.32 11.9 12.2 40 0.8 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
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Table 4.4c Predicted NO2 concentrations for Normal Operation on Gas oil 

OCGT Operating Scenario #4: Gas oil fuel (Normal operation) 

<500 hours per year operation on gas oil 

Table 3.4c Maximum daily emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 
99.8th %ile of 
1-hour means 38.3 13.8 52.1 200 19.2 

Annual mean 0.31 6.9 7.2 40 0.8 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
 

Table 4.4d Predicted CO concentrations for Normal Operation on Gas oil 

OCGT Operating Scenario #4: Gas oil fuel (Normal operation) 

<500 hours per year operation on gas oil 

Table 3.4c Maximum daily emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 Maximum 8-
hour mean 57 500 557 10,000 0.6 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
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Table 4.4e Predicted SO2 concentrations for Normal Operation on Gas oil 

OCGT Operating Scenario #4: Gas oil fuel (Normal operation) 

<500 hours per year operation on gas oil 

Table 3.4c Maximum daily emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 

99.7th %ile of 
1-hour means 38.4 9.0 47.4 350 11.0 

99.2 %ile of 
24-hour means 15.6 4.5 20.1 125 12.5 

Annual mean 0.32 4.5 4.8 20 1.6 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
 

Table 4.4f Predicted PM10 concentrations for Normal Operation on Gas oil 

OCGT Operating Scenario #4: Gas oil fuel (Normal operation) 

<500 hours per year operation on gas oil 

Table 3.4c Maximum daily emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % 
of Air 

Quality 
Standard 

2019 - 2023 
90.4th %ile of 

24-hour means 28.9 11.9 40.8 50 57.8 

Annual mean 0.32 11.9 12.3 40 0.8 

NOTE 

The background concentration is the annual mean when evaluating annual or daily predictions. The background 
concentration is twice the annual mean when evaluating hourly predictions. 
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4.3 Impact of emissions to atmosphere on ecosystems 

4.3.1 Introduction 

This element of the assessment considers the following scenarios which are representative of 

potential worst case operating scenarios: 

• OCGT Operating Scenario #2: Natural gas fuel (Worst Case full time operation); 

annual average emissions 

• OCGT Operating Scenario #3: Gas oil fuel (Worst Case full time operation); 

maximum daily emissions 

Any other operating scenarios such as shorter operating times represent less significant 

emissions scenarios with reduced air quality impact relative to the scenarios assessed. 

The assessment of impact is based on consideration of the predicted ground level airborne 

concentration of nitrogen oxides on the environment and on designated ecological sites as 

well as considering the impact of nitrogen and sulfur dioxide deposition on the environment 

and on designated ecological sites. One element of the assessment considered all receptors 

outside the site boundary regardless of designated status, and the second element of the 

assessment considered the designated sites specifically. 

Designated ecological sites within 15km of the site were identified and included in the 

assessment. There were 37 designated ecological sites selected for inclusion in the 

assessment as shown in Table 4.5 and in Figure 4.3. 

Receptors within these designated sites were included in the dispersion modelling 

assessments and detailed modelling predictions are contained in Appendix III.  
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Table 4.5 Ecological Receptors within the Study Area for assessment 

Receptor Identification and designation 

E1 Lough Derg, North-east Shore SAC (002241) 
E2 Barroughter Bog SAC (000231) 
E3 Rosturra Wood SAC (001313) 
E4 Cloonmoylan Bog SAC (000248) 
E5 Kilcarren-Firville Bog SAC (000647) 
E6 Redwood Bog SAC (002353) 
E7 Derrycrag Wood Nature Reserve SAC (000261) 
E8 Pollnaknockaun Wood Nature Reserve SAC (00319) 
E9 River Shannon Callows SAC (000216) 
E10 Ardgraigue Bog SAC (002356) 
E11 River Little Brosna Callows SPA (004086) & NHA (000564) 
E12 Middle Shannon Callows SPA (004096) 
E13 Slieve Aughty Mountains SPA (004168) 
E14 Lough Derg (Shannon) SPA (004058) 
E15 River Little Brosna Callows SPA (004086) & NHA (000564) 
E16 Lorrha Bog NHA (001684) 
E17 Derryoober Bog NHA (002379) 
E18 Ballymacegan Bog NHA (000642) 
E19 Meeneen Bog NHA (000310) 
E20 Slieve Aughty Bog NHA (001229) 
E21 Capira/Derrew Bog NHA (001240) 
E22 Moorfield Bog NHA (001303) 
E23 Cloonoolish Bog NHA (000249) 
E24 Eskerboy Bog NHA (001264) 
E25 Ardgraigue Bog pNHA (001224) 
E26 Pollnaknockaun Wood Nature Reserve pNHA (000319) 
E27 Derrycrag Wood Nature Reserve pNHA (000261) 
E28 River Shannon Callows pNHA (000216) 
E29 Cloonmoylan Bog pNHA (000248) 
E30 Lough Derg pNHA (000011) 
E31 Barroughter Bog pNHA (000231) 
E32 Rosturra Wood pNHA (001313) 
E33 Friar's Lough pNHA (000933) 
E34 Redwood Bog pNHA (000654) 
E35 Kilcarren-Firville Bog pNHA (000647) 
E36 Spring Park Wetlands pNHA (000941) 
E37 Lough Avan pNHA (001995) 
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Figure 4.3a Ecological receptors for detailed study (SAC) 

 

Figure 4.3b Ecological receptors for detailed study (SPA) 
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Figure 4.3c Ecological receptors for detailed study (NHA) 

 

Figure 4.3d Ecological receptors for detailed study (pNHA) 
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4.3.2 Impact of Fulltime operation on natural gas fuel on ecosystems 

The impact of nitrogen oxides (NOx) emissions on sensitive ecosystems was assessed by 

modelling the NOx emissions from the worst case scenario with the turbines operating full 

time on natural gas. This is not the most likely operating scenario for the facility but it 

represents maximum potential impact on ecosystems and was therefore considered as a 

conservative approach to the assessment. The assessment considers all locations outside the 

site boundary and receptors located in the designated ecological sites. 

The impact predictions for the concentration of nitrogen oxides in air at ground level are 

presented in Table 4.6. The predictions presented in Table 4.6 are the highest concentrations 

predicted at the designated ecological sites.  

Table 4.6 Predicted NOx concentrations for Worst Case Operation on Natural Gas 

(Ecological sites) 

Highest concentrations predicted at any designated ecological site for full time 

operation on natural gas, annual average emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % of 
Air Quality 
Standard 

2019 - 2023 Annual mean 0.18 14.7 14.9 30 0.6 

NOTE 

The background concentration is the annual mean when evaluating annual or daily 
predictions.  

The maximum predicted Process Contributions are considered with the background 

concentrations to arrive at a Predicted Environmental Concentration (PEC). The background 

concentration selected is for the areas closest to the site where maximum predicted Process 

Contributions (PCs) arise which is likely to be conservative given the surrounding land uses 

and the dominating influence of traffic from the road network on ambient air quality. Areas 

removed from the road network would be expected to show lower concentrations of traffic-

related pollutants such as NO2 and NOx. The background concentrations of NOx as 

determined from the long term EPA monitoring data for rural Ireland (Table 3.5) compare 

well with the site specific data presented in Tables 3.6, Table 3.7 and Table 3.10, although 

the site specific data is lower than the level chosen as background for the area in this study.   
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The results indicate that the cumulative impact of the proposed development with existing 

activities will not exceed the air quality standard of 30 µg/m3 expressed as an annual mean 

for ground level concentration of NOx.  The results therefore indicate that the emissions from 

the facility will not exert a significant adverse impact on any receptor outside the site 

boundary or, specifically, any designated ecosystems. The maximum predicted process 

contribution to ground level concentration as a result of the proposed development is less 

than 1% of the Air Quality Standard for full time operation on natural gas at designated 

ecological sites. The results indicate that the cumulative impact of the proposed development 

with existing activities will not exceed the air quality standard. 

4.3.3 Impact of Fulltime operation on Gas oil fuel on ecosystems 

The impact of nitrogen oxides (NOx) emissions on sensitive ecosystems was assessed by 

modelling the NOx emissions from the worst case scenario with the turbines operating full 

time on Gas oil. This is an unlikely operating scenario for the facility, but inclusion of the 

scenario in this assessment is considered prudent. The assessment considers all locations 

outside the site boundary and separately receptors located in the designated ecological sites. 

The impact predictions for the concentration of nitrogen oxides in air at ground level are 

presented in Table 4.7 for maximum ground level concentrations predicted at the designated 

ecological sites.  

The maximum predicted Process Contributions are considered with the background 

concentrations to arrive at a Predicted Environmental Concentration (PEC). The background 

concentration selected is for the areas closest to the site where maximum predicted Process 

Contributions (PCs) arise which is likely to be conservative given the surrounding land uses 

and the dominating influence of traffic from the road network on ambient air quality.  

The results indicate that the cumulative impact of the proposed development with existing 

activities will not exceed the air quality standard of 30 µg/m3 expressed as an annual mean 

for ground level concentration of NOx.  The results therefore indicate that the emissions from 

the facility will not exert a significant adverse impact on any designated ecosystems. The 

maximum predicted process contribution to ground level concentration as a result of the 

proposed development is 3.7% of the Air Quality Standard for full time operation on Gas oil 

at any designated ecological site for full time operation on gas oil.  
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Table 4.7 Predicted NOx concentrations for Worst Case Operation on Gas oil 

(Ecological sites) 

Highest concentrations predicted at any designated ecological site for full time 

operation on gas oil, annual average emissions 

Meteorological 
data 

Averaging 
interval 

Process 
Contribution 
(PC) μg/m3 

Background 
concentration 

μg/m3 

Predicted 
Environmental 
Concentration 
(PEC) μg/m3 

Air Quality 
Standard 
μg/m3 

PC as % of 
Air Quality 
Standard 

2019 - 2023 Annual mean 1.1 14.7 15.8 30 3.7 

NOTE 

The background concentration is the annual mean when evaluating annual or daily 
predictions.  
 

4.3.4 Impact of nitrogen deposition from the proposed facility on ecosystems 

The potential impact of the emissions on ecosystems is also considered using the projected 

nitrogen deposition rate which is derived from the gaseous nitrogen oxides concentration. 

The most sensitive habitat for this purpose is bog ecosystems and a recommendation of 5kg 

N ha-1 year-1 has been made [UNECE 5 – 10 kg N ha-1 year-1 and EPA Research Report 390: 

Nitrogen–Sulfur Critical Loads: Assessment of the Impacts of Air Pollution on Habitats 

(2016-CCRP-MS.43) 5kg N ha-1 year-1 ] as the critical load for habitat protection. The 

maximum rate of deposition of total nitrogen at any of the designated ecological receptors 

within 15km of the proposed site was determined from dispersion modelling as follows with 

data provided for the highest concentration predicted from the five years of meteorological 

data for any receptor at the designated ecological sites represented by E1 – E37.  

The predicted deposition rates for the worst case operating scenario are well within the 

critical loads. The contribution from the process to the nitrogen deposition rate is less than 

7% of the recommended level under maximum adverse conditions. The levels may also be 

considered in the context of measured nitrogen deposition rates at Valentia Observatory [EPA 

Research Report 390: Nitrogen–Sulfur Critical Loads: Assessment of the Impacts of Air 

Pollution on Habitats (2016-CCRP-MS.43)]. This study estimated deposition rates of 8.3 kg 

N ha−1 y−1 for 2006 - 2015, with a maximum deposition of 19.3 kg N ha−1 y−1 during 

2009. The Research Report found that dry deposition made up 40% of total deposition, which 
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was dominated by reduced species (56%), that is, wet ammonium, dry particulate ammonium 

and dry gaseous ammonia. None of these species are significant in the current study but it is 

useful to note that nitrogen oxides are not the dominant contributor to nitrogen deposition in 

Ireland. Agricultural emissions are a much more significant source of deposition in rural 

environments than traffic or any facility of the type proposed here. 

When these concentrations are converted to nitrogen deposition rates following the 

methodology outlined in the EPA Guidance Note AG4, and using the specified deposition 

velocities of 0.0015 (grassland) or 0.003 (forest), the assessment predicted a maximum 

potential nitrogen deposition rate at ecological sites as shown in Table 4.8. The data 

presented in Table 4.8 shows that even if the plant runs continuously on either gas or Gas oil, 

with Gas oil being the worst case scenario, the maximum potential impact at any location in 

the protected ecological sites, is significantly lower than the relevant critical loads as set out 

above.  

Table 4.8 Total Nitrogen deposition at designated ecological sites as a result of emissions 

from the proposed Reserve Power plant: worst case operating scenario (Gas oil full time 

operation, maximum daily emissions) 

Maximum impacted Ecological 
Receptor  

Maximum Total nitrogen deposition, kg N ha-1 year-1 
Deposition velocity 
0.0015m/sec  

Deposition velocity 
0.003m/sec 

Process Contribution  0.158 0.316 

Contribution from background 2.11 4.23 

Total environmental contribution 2.26 4.54 
Note 

This data is for Site E19 Meneen Bog NHA where maximum impact is observed. Data for all sites is presented 

in Appendix III.  

 

4.3.5 Impact of SO2 deposition from the proposed facility on ecosystems 

Nitrogen oxide emissions are significant in the emissions and the principal pollutant with 

potential to impact ecosystems is nitrogen oxides which are assessed in the report. Emissions 

to atmosphere of SO2 are negligible when burning natural gas as fuel. As a result the potential 

impact on ecosystems is negligible and is not further considered. Emissions of SO2 when 

using gas oil as fuel are higher than when using natural gas due to the higher sulfur content in 
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the fuel. But the emission rates are still extremely low and unlikely to exert a measurable 

impact on ecosystems. Although SO2 emissions are not expected to exert a measurable 

impact when burning gas oil as fuel, this section of the report considers the impact of sulfur 

dioxide on ecosystems. There are no other emissions, and specifically no ammonia or acid 

gases (HCl, H2SO4, HNO3) in the emission stream so no further emissions require 

assessment.  

The potential impact of SO2 emissions on ecosystems is assessed using (a) the predicted 

ground level concentration of SO2 and (b) the projected SO2 deposition rate which is derived 

from the gaseous sulfur dioxide concentration. The predicted ground level concentrations of 

SO2 as a result of emissions during the worst case scenario of operating full time on gas oil 

are presented in Table 4.4a and Table 4.4e where it is shown that the maximum annual mean 

predicted ground level concentration of SO2 is 1.6% of the Air Quality Standard from the 

Process emissions with background levels more than 10 times higher. The overall predicted 

environmental concentration from the small Process contribution combined with the 

background contribution does not exceed the relevant Air Quality Standard for protection of 

ecosystems.  

The maximum rate of deposition of total SO2 at any of the designated ecological receptors 

within 15km of the proposed site was determined from dispersion modelling as follows with 

data provided for the highest concentration predicted from the five years of meteorological 

data for any receptor at the designated ecological sites represented by E1 – E37.  

Table 4.9 Total SO2 deposition at designated ecological sites as a result of emissions from 

the proposed Reserve Power plant: worst case operating scenario (Gas oil full time operation, 

annual average emissions) 

Maximum impacted Ecological 
Receptor  

Maximum Total SO2 deposition, keq ha-1 year-1 
Deposition velocity 
0.012m/sec  
Grassland 

Deposition velocity 
0.024m/sec 
Forest 

Process Contribution  0.0567 0.1134 

Contribution from background 0.5196 1.039 

Total environmental contribution 0.5763 1.1524 
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There are no universal critical loads for habitat protection for SO2 deposition. Critical Levels 

for SO2 are set in the UK according to the Publication UKCLAG, 1996. Critical levels of air 

pollutants for the United Kingdom. UK Critical Loads Advisory Group, Institute of 

Terrestrial Ecology, Edinburgh. The Critical Level for forestry and natural vegetation as a 

winter mean concentration, 15 ug m-3, is set for the critical level in areas with colder winter 

climates, because SO2 is known to be more damaging under these conditions. This low 

temperature area is mainly confined to Scotland and northern England. The limit would not 

be relevant in Ireland but if it were applicable, the highest level of SO2 predicted to occur as a 

result of the Process is 0.32ug./m3 which is less than 2% of this advisory limit. Certain groups 

of lichen are the most sensitive known organisms to SO2; so a critical level of an annual mean 

of 10 ug m-3 has been set to protect the most sensitive of these organisms. The highest level 

of SO2 predicted to occur as a result of the Process is 0.32 ug./m3 which is just 3% of this 

advisory limit. The background concentration of SO2 is nearly four times higher than the 

Process contribution but the combined concentrations still do not exceed the advisory limits 

of 10 and 15mg/m3. There is therefore no adverse impact from the deposition of SO2 from 

the Process on agriculture or ecosystems. 

 

4.4 Assessment of cumulative impact Predicted Environmental Concentrations 

(PEC) 

The cumulative air quality impact expressed in terms of the Predicted Environmental 

Concentration (PEC) is assessed by considering the background air quality in the area. The 

background concentration is the annual mean when evaluating annual or daily predictions and 

is taken as twice the annual mean when evaluating hourly or daily predictions.  

The results are presented in Tables 4.1 to 4.4 for the potential operating scenarios. The 

modelling predictions for these potential operating scenarios indicate that the cumulative 

impact of the operation of the sources with existing activities will not exceed the Air Quality 

Standards. As is evident from the contour plots presented in Appendix II, the highest 

predicted PCs are close to the facility with concentrations reducing with distance from the 

source as expected.  
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4.5 Sensitivity analysis 

Sensitivity checks on the modelling assumptions were checked as follows: 

• Meteorological data selection 

• Stack height 

• Influence of terrain 

The detailed results of those assessments are presented with the detailed modelling results in 

Appendix III. A summary of the principal findings is given here. 

(i) The sensitivity of the modelling predictions to the choice of meteorological data was 

evaluated by comparing the results o modelling using meteorological data from 

Shannon Airport, Knock, Mullingar and Casement Aerodrome. Predictions for the 

99.8%ile of 1-hour GLC for nitrogen dioxide were lower using the alternative data 

sets than those obtained using the Shannon meteorological data set. The assessment 

therefore presents a conservative assessment of air quality impacts of the proposed 

development. 

(ii) Stack heights of 35m to 55m were investigated. As shown in Table 4.10 there is very 

little difference between the predictions. The minimum height of 35m represents the 

lowest stack height consistent with best practice as it is 3m above the height of the 

roof. The relatively high exit temperature and exit gas velocity results in very 

effective dispersion of emissions once the best practice height of 3m above the roof 

height is reached. 

Table 4.10 Influence of stack height on model predictions 

Parameter Averaging Interval 
Stack 

height, m 

Predicted Process 

Contribution to GLC, ug/m3 

NO2 99.8 %ile of 1-hour 

average 

35 39.4 

40 38.9 

45 38.5 

50 38.4 

55 38.3 
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(iii) The influence of terrain was investigated by completing model runs with and without 

detailed terrain data. There was very little difference between the two sets of 

predictions indicating that terrain is not the dominant influence on dispersion of 

emissions for the project. 

 

 

5.0 CONCLUSIONS 

The impact of emissions to atmosphere has been investigated using a dispersion modelling 

approach. The assessment considered a stack height of 45m and demonstrated that this stack 

height is adequate to ensure the effective dispersion of the emissions. The assessment shows 

that the predicted concentrations are not predicted to exceed the Air Quality Standards for the 

normal and conservative worst-case operating scenarios assessed. There is therefore predicted 

to be no significant adverse impact on human health or on ecosystems as a result of the 

emissions.  

 

 

 



Appendix 9.1  

Diffusion Tube Air Quality Monitoring Surveys at Coolpowra Site 

 



Test Report Air Pollution Measurement

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: Halston date received: 12.03.2024 method: SP12-S photometer, Salzmann created on: 15.03.2024

customer ID: ICH type: tube (Palms) analyte: [NO]- created by: K. Bodei
contact person: Colm Staunton pollutant: NOx (NO+NO2) date: 14.03.2024 checked on: 18.03.2024

project: protective filter: yes place: passam ag checked by: T. Hangartner
reference: two weeks limit of detection: NO:  2.5 ug/m3 (14 days) file name: ICH12-S-2401

NO2: 0.7 ug/m3 (14 days) pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <30%; sampling rate related to 20 °C; further information at www.passam.ch

NO NO2 NOx NO NO2 NOx
NO2 NOx NO2 NOx date time h ug ug ug ug/m3 ug/m3 ug/m3

AS-101 IHC-1 IHC-1 45287 45301 08/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.5 < 3.2

AS-102 2 2 45287 45301 08/02/2024 336.0 < 0.05 0.03 < 0.05 < 2.5 1.8 < 3.2

AS-103 3 3 45287 45301 08/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.5 < 3.2

AS-104 4 4 45287 45301 08/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.4 < 3.2

AS-105 5 5 45287 45301 08/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.5 < 3.2

m / sampler Concmeasuring site

passive sampler measuring period result
Comment on the analysis

label lot no. start exp. time

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement ICH12-S-2401

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

label label

NO2 NOx date time date time [°C] [hPa]
AS-101 IHC-1 IHC-1 08/02/2024 22/02/2024 10 NA

AS-102 2 2 08/02/2024 22/02/2024 10 NA

AS-103 3 3 08/02/2024 22/02/2024 10 NA

AS-104 4 4 08/02/2024 22/02/2024 10 NA

AS-105 5 5 08/02/2024 22/02/2024 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

SO2 Sulfur dioxide measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP10 ion chromatography created on: 03.04.2024

customer ID: type: analyte: created by: N. Spichtig
contact person: pollutant: date: checked on: 03.04.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 11.9 [ml/min] file name: IHC102401

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value SO2

date time date time [h] [ppm] [ppm] [ug] [ug/m3]

AS-101 IHC-1 45306-4 08/02/2024 15:30 22/02/2024 09:00 329.5 0.251 - 0.253 < 0.72 < 2

AS-102 2 45306-4 08/02/2024 16:00 22/02/2024 09:15 329.3 0.251 - 0.270 < 0.72 < 2

AS-103 3 45306-4 08/02/2024 16:15 22/02/2024 09:30 329.3 0.251 - 0.250 < 0.72 < 2

AS-104 4 45306-4 08/02/2024 16:30 22/02/2024 09:45 329.3 0.251 - 0.260 < 0.72 < 2

AS-105 5 45306-4 08/02/2024 17:15 22/02/2024 10:00 328.8 0.251 - 0.262 < 0.72 < 2

Halston 12.03.2024
IHC badge Sulfate

measuring site
passive sampler

measuring period measurement

label

Colm Staunton SO2 02.04.2024
2 ug/m3 (14 days)

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC102401

SO2 Sulfur dioxide measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-1 08/02/2024 15:30 22/02/2024 09:00 4 NA

AS-102 2 08/02/2024 16:00 22/02/2024 09:15 4 NA

AS-103 3 08/02/2024 16:15 22/02/2024 09:30 4 NA

AS-104 4 08/02/2024 16:30 22/02/2024 09:45 4 NA

AS-105 5 08/02/2024 17:15 22/02/2024 10:00 4 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

NH3 Ammonia measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP11 photometer created on: 22.03.2024

customer ID: type: analyte: created by: U. Kunz
contact person: pollutant: date: checked on: 22.03.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 31.5 [ml/min] file name: IHC112401

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value NH3

date time date time [h] [ABS] [ABS] [ug] [ug/m3]

AS-101 IHC-1 45308 08/02/2024 22/02/2024 336.0 0.051 1 0.133 0.55 0.8

AS-102 IHC-2 45308 08/02/2024 22/02/2024 336.0 0.051 1 0.416 2.47 3.7 sampler uncapped

AS-103 IHC-3 45308 08/02/2024 22/02/2024 336.0 0.051 1 0.124 0.49 0.7

AS-104 IHC-4 45308 08/02/2024 22/02/2024 336.0 0.051 1 0.147 0.65 1.0

AS-105 IHC-5 45308 08/02/2024 22/02/2024 336.0 0.051 1 0.164 0.76 1.1

Halston 12.03.2024
IHC badge Ammonium

measuring site
passive sampler

measuring period measurement

label

Colm Staunton NH3 17.03.2024
0.5 ug/m3 (14 days)

two weeks 

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC112401

NH3 Ammonia measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-1 08/02/2024 22/02/2024 4 NA

AS-102 IHC-2 08/02/2024 22/02/2024 4 NA

AS-103 IHC-3 08/02/2024 22/02/2024 4 NA

AS-104 IHC-4 08/02/2024 22/02/2024 4 NA

AS-105 IHC-5 08/02/2024 22/02/2024 4 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: Halston date received: 14.03.2024 method: SP12-S photometer, Salzmann created on: 22.03.2024

customer ID: IHC type: tube (Palms) analyte: [NO]- created by: U. Kunz
contact person: Colm Staunton pollutant: NOx (NO+NO2) date: 22.03.2024 checked on: 22.03.2024

project: protective filter: yes place: passam ag checked by: T. Hangartner
reference: two weeks limit of detection: NO:  2.5 ug/m3 (14 days) file name: IHC12-S-2402

NO2: 0.7 ug/m3 (14 days) pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <30%; sampling rate related to 20 °C; further information at www.passam.ch

NO NO2 NOx NO NO2 NOx
NO2 NOx NO2 NOx date time h ug ug ug ug/m3 ug/m3 ug/m3

AS-101 IHC-6 IHC-6 45287 45301 22/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.1 < 3.2

AS-102 IHC-7 IHC-7 45287 45301 22/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.4 < 3.2

AS-103 IHC-8 IHC-8 45287 45301 22/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.2 < 3.2

AS-104 IHC-9 IHC-9 45287 45301 22/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.2 < 3.2

AS-105 IHC-10 IHC-10 45287 45301 22/02/2024 336.0 < 0.05 0.02 < 0.05 < 2.5 1.2 < 3.2

m / sampler Concmeasuring site

passive sampler measuring period result
Comment on the analysis

label lot no. start exp. time

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC12-S-2402

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

label label

NO2 NOx date time date time [°C] [hPa]
AS-101 IHC-6 IHC-6 22/02/2024 07/03/2024 10 NA

AS-102 IHC-7 IHC-7 22/02/2024 07/03/2024 10 NA

AS-103 IHC-8 IHC-8 22/02/2024 07/03/2024 10 NA

AS-104 IHC-9 IHC-9 22/02/2024 07/03/2024 10 NA

AS-105 IHC-10 IHC-10 22/02/2024 07/03/2024 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

SO2 Sulfur dioxide measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP10 ion chromatography created on: 03.04.2024

customer ID: type: analyte: created by: N. Spichtig
contact person: pollutant: date: checked on: 03.04.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 11.9 [ml/min] file name: IHC102402

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value SO2

date time date time [h] [ppm] [ppm] [ug] [ug/m3]

AS-101 IHC-6 45306-4 22/02/2024 09:00 07/03/2024 10:00 337.0 0.251 - 0.250 < 0.72 < 2

AS-102 7 45306-4 22/02/2024 09:15 07/03/2024 10:15 337.0 0.251 - 0.256 < 0.72 < 2

AS-103 8 45306-4 22/02/2024 09:30 07/03/2024 10:30 337.0 0.251 - 0.260 < 0.72 < 2

AS-104 9 45306-4 22/02/2024 09:45 07/03/2024 10:45 337.0 0.251 - 0.264 < 0.72 < 2

AS-105 10 45306-4 22/02/2024 10:00 07/03/2024 11:00 337.0 0.251 - 0.254 < 0.72 < 2

Halston 14.03.2024
IHC badge Sulfate

measuring site
passive sampler

measuring period measurement

label

Colm Staunton SO2 02.04.2024
2 ug/m3 (14 days)

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC102402

SO2 Sulfur dioxide measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-6 22/02/2024 09:00 07/03/2024 10:00 10 NA

AS-102 7 22/02/2024 09:15 07/03/2024 10:15 10 NA

AS-103 8 22/02/2024 09:30 07/03/2024 10:30 10 NA

AS-104 9 22/02/2024 09:45 07/03/2024 10:45 10 NA

AS-105 10 22/02/2024 10:00 07/03/2024 11:00 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

NH3 Ammonia measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP11 photometer created on: 22.03.2024

customer ID: type: analyte: created by: U. Kunz
contact person: pollutant: date: checked on: 22.03.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 31.5 [ml/min] file name: IHC112402

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value NH3

date time date time [h] [ABS] [ABS] [ug] [ug/m3]

AS-101 IHC-6 45308 22/02/2024 07/03/2024 336.0 0.051 1 0.137 0.58 0.9

AS-102 IHC-7 45308 22/02/2024 07/03/2024 336.0 0.051 1 0.136 0.57 0.9

AS-103 IHC-8 45308 22/02/2024 07/03/2024 336.0 0.051 1 0.099 < 0.34 < 0.5

AS-104 IHC-9 45308 22/02/2024 07/03/2024 336.0 0.051 1 0.145 0.64 0.9

AS-105 IHC-10 45308 22/02/2024 07/03/2024 336.0 0.051 1 0.117 0.45 0.7

Halston 12.03.2024
IHC badge Ammonium

measuring site
passive sampler

measuring period measurement

label

Mr.Colm Staunton NH3 17.03.2024
0.5 ug/m3 (14 days)

two weeks 

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC112402

NH3 Ammonia measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-6 22/02/2024 07/03/2024 10 NA

AS-102 IHC-7 22/02/2024 07/03/2024 10 NA

AS-103 IHC-8 22/02/2024 07/03/2024 10 NA

AS-104 IHC-9 22/02/2024 07/03/2024 10 NA

AS-105 IHC-10 22/02/2024 07/03/2024 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: Halston date received: 28.03.2024 method: SP12-S photometer, Salzmann created on: 11.04.2024

customer ID: IHC type: tube (Palms) analyte: [NO]- created by: U. Kunz
contact person: Colm Staunton pollutant: NOx (NO+NO2) date: 11.04.2024 checked on: 11.04.2024

project: protective filter: yes place: passam ag checked by: T. Hangartner
reference: two weeks limit of detection: NO:  2.5 ug/m3 (14 days) file name: IHC12-S-2403

NO2: 0.7 ug/m3 (14 days) pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <30%; sampling rate related to 20 °C; further information at www.passam.ch

NO NO2 NOx NO NO2 NOx
NO2 NOx NO2 NOx date time h ug ug ug ug/m3 ug/m3 ug/m3

AS-101 IHC-11 IHC-11 45287 45301 07/03/2024 11:00 358.0 < 0.05 0.02 < 0.05 < 2.3 1.6 < 3

AS-102 IHC-12 IHC-12 45287 45301 07/03/2024 11:00 358.0 < 0.05 0.02 < 0.05 < 2.3 1.6 < 3

AS-103 IHC-13 IHC-13 45287 45301 07/03/2024 11:00 358.0 < 0.05 0.02 < 0.05 < 2.3 1.6 < 3 Back with green membrane, uncapped!

AS-104 IHC-14 IHC-14 45287 45301 07/03/2024 11:00 358.0 0.09 0.02 0.12 4.5 1.4 6.0 Back with green membrane, uncapped!

AS-105 IHC-15 IHC-15 45287 45301 07/03/2024 11:00 358.0 < 0.05 0.02 < 0.05 < 2.3 1.6 < 3

m / sampler Concmeasuring site

passive sampler measuring period result
Comment on the analysis

label lot no. start exp. time

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC12-S-2403

NOx (NO+NO2) Nitrogen oxides measurement by means of passive sampler

label label

NO2 NOx date time date time [°C] [hPa]
AS-101 IHC-11 IHC-11 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-102 IHC-12 IHC-12 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-103 IHC-13 IHC-13 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-104 IHC-14 IHC-14 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-105 IHC-15 IHC-15 07/03/2024 11:00 22/03/2024 09:00 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

SO2 Sulfur dioxide measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP10 ion chromatography created on: 03.04.2024

customer ID: type: analyte: created by: N. Spichtig
contact person: pollutant: date: checked on: 03.04.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 11.9 [ml/min] file name: IHC102403

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value SO2

date time date time [h] [ppm] [ppm] [ug] [ug/m3]

AS-101 IHC-11 45306-4 07/03/2024 11:00 22/03/2024 09:00 358.0 0.251 - 0.263 < 0.72 < 1.9

AS-102 12 45306-4 07/03/2024 11:00 22/03/2024 09:00 358.0 0.251 - 0.264 < 0.72 < 1.9

AS-103 13 45306-4 07/03/2024 11:00 22/03/2024 09:00 358.0 0.251 - 0.262 < 0.72 < 1.9

AS-104 14 45306-4 07/03/2024 11:00 22/03/2024 09:00 358.0 0.251 - 0.265 < 0.72 < 1.9

AS-105 15 45306-4 07/03/2024 11:00 22/03/2024 09:00 358.0 0.251 - 0.268 < 0.72 < 1.9

Halston 28.03.2024
IHC badge Sulfate

measuring site
passive sampler

measuring period measurement

label

Colm Staunton SO2 02.04.2024
2 ug/m3 (14 days)

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC102403

SO2 Sulfur dioxide measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-11 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-102 12 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-103 13 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-104 14 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-105 15 07/03/2024 11:00 22/03/2024 09:00 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           



Test Report Air Pollution Measurement

NH3 Ammonia measurement by means of passive sampler

customer information passive samplers analysis test report  
customer: date received: method: SP11 photometer created on: 04.04.2024

customer ID: type: analyte: created by: U. Kunz
contact person: pollutant: date: checked on: 04.04.2024

project: limit of detection: place: passam ag checked by: T. Hangartner
reference: sampling rate: 31.5 [ml/min] file name: IHC112403

pages: 1

note: applies to the sample as received; results below the detection limit are indicated with "<" and the associated value; this method is accredited to ISO/IEC 17025
measurement uncertainty <25%; sampling rate related to 20 °C; further information at www.passam.ch

C
value NH3

date time date time [h] [ABS] [ABS] [ug] [ug/m3]

AS-101 IHC-11 45308 07/03/2024 11:00 22/03/2024 09:00 358.0 0.051 1 0.337 1.95 2.7

AS-102 IHC-12 45308 07/03/2024 11:00 22/03/2024 09:00 358.0 0.051 1 0.189 0.94 1.3

AS-103 IHC-13 45308 07/03/2024 11:00 22/03/2024 09:00 358.0 0.051 1 0.173 0.83 1.2

AS-104 IHC-14 45308 07/03/2024 11:00 22/03/2024 09:00 358.0 0.051 1 0.150 0.68 0.9

AS-105 IHC-15 45308 07/03/2024 11:00 22/03/2024 09:00 358.0 0.051 1 0.192 0.96 1.3

Halston 28.03.2024
IHC badge Ammonium

measuring site
passive sampler

measuring period measurement

label

Colm Staunton NH3 04.04.2024
0.5 ug/m3 (14 days)

two weeks 

lot no. dilution

result

Comment on the analysisstart end exp. time blank
sample m analyte/ 

sampler

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 1           



Sampling information
Annex: Test Report Air Pollution Measurement IHC112403

NH3 Ammonia measurement by means of passive sampler

date time date time [°C] [hPa]
AS-101 IHC-11 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-102 IHC-12 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-103 IHC-13 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-104 IHC-14 07/03/2024 11:00 22/03/2024 09:00 10 NA

AS-105 IHC-15 07/03/2024 11:00 22/03/2024 09:00 10 NA

measuring site

passive sampler
measuring period Optional information

start end Temp air pressure
Comment on sampling

label

passam ag
air quality monitoring

passam ag, Schellenstrasse 44, 8708 Männedorf, Switzerland, accredited laboratory for air analysis by diffusive samplers according to ISO/IEC 17025  page 2           
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Appendix 9.2 Continuous Ambient Air Quality Monitoring Survey Results 

Appendix 9.2  

Continuous Ambient Air Quality Monitoring Surveys at Coolpowra Site 

  



Coolpowra Reserve Gas Fired Generator 

Appendix 9.2 Continuous Ambient Air Quality Monitoring Survey Results 

Figure A9.2.1 Continuous monitoring results NO2 

 

 

Figure A9.2.2 Continuous monitoring results NO 
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Coolpowra Reserve Gas Fired Generator 

Appendix 9.2 Continuous Ambient Air Quality Monitoring Survey Results 

Figure A9.2.3 Continuous monitoring results NOx 

 

 

09-Apr-2024 30-Apr-2024 23-May-2024 



Date PM10 PM1 PM2.5

09/04/2024 3.56 1.68 3.5
10/04/2024 2.18 1.31 2.15
11/04/2024 6.86 4.4 6.85
12/04/2024 1.76 0.93 1.65
13/04/2024 4.56 2.38 4.51
14/04/2024 4.92 2.45 4.88
15/04/2024 6.48 3.54 6.47
16/04/2024 4.67 2.47 4.66
17/04/2024 4.37 2.07 4.31
18/04/2024 4.41 2.39 4.39
19/04/2024 1.66 0.89 1.63
20/04/2024 2.92 1.87 2.87
21/04/2024 3.85 2.68 3.81
22/04/2024 2.8 1.69 2.71
23/04/2024 2.08 1.06 2.04
24/04/2024 4.73 2.39 4.67
25/04/2024 3.14 1.69 3.12
26/04/2024 2.16 1.44 2.13
27/04/2024 2.1 1.46 2.03
28/04/2024 2.04 1.25 1.93
29/04/2024 1.51 0.77 1.45
30/04/2024 1.78 0.9 1.66
01/05/2024 1.88 0.97 1.84
02/05/2024 2.38 1.62 2.32
03/05/2024 1.66 0.75 1.52
04/05/2024 1.94 1.01 1.89
05/05/2024 1.88 1.1 1.75
06/05/2024 2.66 1.7 2.58
07/05/2024 4.27 2.28 4.2
08/05/2024 3.44 2.16 3.33
09/05/2024 2.93 2.11 2.83
10/05/2024 3.45 2.49 3.39
11/05/2024 5.18 4.1 5.17
12/05/2024 5.61 4.44 5.53
13/05/2024 1.36 0.74 1.25
14/05/2024 2.63 1.58 2.54
15/05/2024 1.66 1.04 1.64
16/05/2024 3.64 2.66 3.45
17/05/2024 3.75 2.49 3.68
18/05/2024 2.91 1.93 2.88
19/05/2024 1.85 1 1.65
20/05/2024 3.09 2 3
21/05/2024 2.57 1.96 2.44
22/05/2024 1 1.87 1.69
23/05/2024 1.58 3.18 3.05

Average 24-hr 3.1 2.2 3.0



Appendix I 

Gridded and sensitive receptors 

  



Table 1 Ecological and Human Sensitive Receptor locations 

1 D1 Sensitive 550238.28 5887215.5 

2 D2 Sensitive 550259.78 5887188.74 

3 D3 Sensitive 550315.72 5887186.07 

4 D4 Sensitive 550228.9 5887156.05 

5 D5 Sensitive 550198.29 5887140.41 

6 D6 Sensitive 550173.32 5887117.96 

7 D7 Sensitive 550139.9 5887100.77 

8 D8 Sensitive 550252.96 5887074.96 

9 D9 Sensitive 549976  5886926.63 

10 D10 Sensitive 549975.11 5886743.88 

11 D11 Sensitive 550090.75 5886606.65 

12 D12 Sensitive 550217.14 5886434.61 

13 D13 Sensitive 550415.62 5886524.65 

14 D14 Sensitive 549969.78 5886405.1 

15 D15 Sensitive 549642.04 5885990.65 

16 D16 Sensitive 549637.06 5885902.72 

17 D17 Sensitive 549668.23 5885874.46 

18 D18 Sensitive 549515.59 5885967.26 

19 D19 Sensitive 549409.58 5885985.75 

20 D20 Sensitive 549239.55 5885787.96 

21 D21 Sensitive 549647.2 5885541.19 

22 D22 Sensitive 549468  5885232.28 

23 D23 Sensitive 549449.16 5885192.76 

24 D24 Sensitive 549506.84 5885125.68 

25 D25 Sensitive 549381.61 5885042.53 

26 D26 Sensitive 549288.83 5884982.25 

27 D27 Sensitive 549289.38 5885040.19 

28 D28 Sensitive 549213.42 5885009.48 

29 D29 Sensitive 550934.39 5885652.77 

30 D30 Sensitive 550862.18 5885572.12 



31 D31 Sensitive 550872.23 5885540.31 

32 D32 Sensitive 550875.79 5885513.42 

33 D33 Sensitive 550898.13 5885356.16 

34 D34 Sensitive 551082.74 5885439.72 

35 D35 Sensitive 551320.11 5885271.64 

36 D36 Sensitive 551184.04 5885776.36 

37 D37 Sensitive 551584.91 5885633.73 

38 D38 Sensitive 550863.42 5885940.68 

39 D39 Sensitive 550782.09 5886031.32 

40 D40 Sensitive 550882.07 5886428.66 

41 D41 Sensitive 550857.02 5886416.68 

42 D42 Sensitive 550657.17 5886484.87 

43 D43 Sensitive 550610.9 5886647.37 

44 D44 Sensitive 550906.12 5886729.95 

45 D45 Sensitive 550988.18 5886666.87 

46 D46 Sensitive 551267.33 5886629.4 

47 D47 Sensitive 551308.41 5886695.15 

48 D48 Sensitive 551415.31 5886687.73 

49 D49 Sensitive 551526.34 5886722.7 

50 D50 Sensitive 551734.06 5886685.02 

51 D51 Sensitive 552258.1 5887366.04 

52 D52 Sensitive 552222.94 5887437.15 

53 D53 Sensitive 551054.48 5887185.25 

54 D54 Sensitive 551040.38 5887196.43 

55 D55 Sensitive 551036.9 5887170.04 

56 D56 Sensitive 551022.12 5887181.79 

57 D57 Sensitive 550942.67 5888292.65 

58 D58 Sensitive 550861.78 5888534.33 

59 D59 Sensitive 551044.59 5888606.9 

60 D60 Sensitive 551106.44 5888623.22 

61 D61 Sensitive 551129.34 5888700.34 



62 D62 Sensitive 549039.8 5888667.86 

63 D63 Sensitive 548995.23 5888582.25 

64 D64 Sensitive 547663.96 5888675.09 

65 D65 Sensitive 547691.72 5888616.01 

66 D66 Sensitive 547351.19 5888591.09 

67 D67 Sensitive 547566.57 5888367.26 

68 D68 Sensitive 547458.14 5888229.68 

69 D69 Sensitive 548204.65 5888367.65 

70 D70 Sensitive 548168.33 5888377.37 

71 D71 Sensitive 548179.82 5888278.63 

72 D72 Sensitive 548104.52 5888268.71 

73 D73 Sensitive 548087.47 5888276.36 

74 D74 Sensitive 548868.17 5887758.17 

75 D75 Sensitive 548932.55 5887734.96 

76 D76 Sensitive 549199.24 5887833.92 

77 D77 Sensitive 550495.61 5887325.05 

78 D78 Sensitive 550500.41 5887387.84 

79 D79 Sensitive 550324.34 5887658.02 

80 D80 Sensitive 550175.96 5887816.96 

81 D81 Sensitive 550106.32 5888040.14 

82 D82 Sensitive 550280.35 5888035.46 

83 D83 Sensitive 549719.64 5888322.66 

84 D84 Sensitive 550545.39 5886943.5 

85 D85 Sensitive 550599.07 5886878.3 

86 D86 Sensitive 550619.22 5886841.34 

87 D87 Sensitive 548906.29 5886220.01 

88 D88 Sensitive 548844.43 5886058.89 

89 D89 Sensitive 548839.4 5886201.26 

90 D90 Sensitive 548639.01 5886039.21 

91 D91 Sensitive 548457.06 5885821.85 

92 D92 Sensitive 548636.36 5886389.69 



93 D93 Sensitive 548550.81 5886329.39 

94 D94 Sensitive 548404.21 5886782.59 

95 D95 Sensitive 548561.83 5886939.6 

96 D96 Sensitive 548586.03 5886957.59 

97 D97 Sensitive 548556.26 5887008.94 

98 D98 Sensitive 548224.25 5886961.36 

99 D99 Sensitive 548116.65 5886941.38 

100 D100 Sensitive 548087.24 5886915.09 

101 D101 Sensitive 548113.24 5886863.86 

102 D102 Sensitive 547992.86 5886857.51 

103 D103 Sensitive 548373.1 5886229.54 

104 D104 Sensitive 548315.25 5886403.1 

105 D105 Sensitive 548253.79 5886441.06 

106 D106 Sensitive 548247.85 5886176.71 

107 D107 Sensitive 548064.53 5886343.47 

108 D108 Sensitive 547947.28 5886392.37 

109 D109 Sensitive 548165.83 5886496.65 

110 D110 Sensitive 548134.46 5886519.2 

111 D111 Sensitive 547594.52 5886657.91 

112 D112 Sensitive 547536.51 5886681.77 

113 D113 Sensitive 547525.32 5886511.09 

114 D114 Sensitive 547436.19 5886434.21 

115 D115 Sensitive 547394.27 5886356.07 

116 D116 Sensitive 547393  5886274 

117 D117 Sensitive 547411.53 5886169.04 

118 D118 Sensitive 547492.55 5886171.13 

119 D119 Sensitive 547529.35 5885997.54 

120 D120 Sensitive 547691.21 5885902.94 

121 D121 Sensitive 547645.19 5885843.72 

122 D122 Sensitive 547560.95 5887071.56 

123 D123 Sensitive 547383.27 5887132.26 



124 D124 Sensitive 547413.41 5887307.74 

125 D125 Sensitive 547393.44 5887360.91 

126 D126 Sensitive 547302.14 5887355.52 

127 D127 Sensitive 547631.17 5887537.79 

128 D128 Sensitive 547372.57 5887669.84 

129 D129 Sensitive 547368.9 5887729.98 

130 D130 Sensitive 547438.5 5887804.15 

131 D131 Sensitive 547456.16 5887824.58 

132 D132 Sensitive 547397.26 5887838.43 

133 D133 Sensitive 547410.19 5887955.6 

134 D134 Sensitive 547799.97 5885520.29 

135 D135 Sensitive 547571.76 5885597.33 

136 D136 Eco  551884.21 5881704.2 

137 D137 Eco  546527.06 5881880.45 

138 D138 Eco  543816.93 5880059.04 

139 D139 Eco  545150.28 5879719.17 

140 D140 Eco  559365.2 5880456.71 

141 D141 Eco  560340  5889038 

142 D142 Eco  541379.32 5877638.83 

143 D143 Eco  541300.32 5879918.27 

144 D144 Eco  555616.19 5886093.94 

145 D145 Eco  550298.35 5891462.71 

146 D146 Eco  561994.19 5891020.25 

147 D147 Eco  555437.33 5886114.82 

148 D148 Eco  542991.35 5881595.79 

149 D149 Eco  551884.21 5881704.2 

150 D150 Eco  561994.19 5891020.25 

151 D151 Eco  559741.58 5883918.76 

152 D152 Eco  540941.97 5874951.22 

153 D153 Eco  558525.98 5889087.12 

154 D154 Eco  556301.24 5889539.18 



155 D155 Eco  539758.39 5879730.61 

156 D156 Eco  551090  5887399 

157 D157 Eco  552364.44 5893986.85 

158 D158 Eco  549265.41 5892929.3 

159 D159 Eco  545140.56 5894870.35 

160 D160 Eco  550704.49 5891147.68 

161 D161 Eco  541376.79 5879816.57 

162 D162 Eco  541908.61 5877530.76 

163 D163 Eco  555393.6 5886068.88 

164 D164 Eco  545229.73 5879802.95 

165 D165 Eco  551855.31 5881738.96 

166 D166 Eco  546514.36 5881881.51 

167 D167 Eco  543873.72 5880034.93 

168 D168 Eco  557259.87 5883050.94 

169 D169 Eco  560329.65 5888858.8 

170 D170 Eco  559146.6 5880560.82 

171 D171 Eco  557151.63 5876359.38 

172 D172 Eco  552518.66 5872845.96 

173 D173   536692  5873573.9 

  



Figure 1 Gridded Receptors 
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APPENDIX 11.2 
 

NOISE MONITORING DATA 
 
 



Location NMP1

Project Name: 2024-04-22_SLM_001 LAeq

Device Info: XL2, SNo. A2A-08898-E0, FW4.71 Type Approved

Mic Type: NTi Audio M2230, SNo. 5062, User calibrated 2024-04-22  13:15

Mic Sensitivity: 41.0 mV/Pa

Range: 0 - 100 dB

Results

10.0%

[dB]

90.0%

[dB]

Recorded 2024-04-22 13:21:58 2:2:20:58 52.0 84.3

Project Result 2:2:20:58 52.0 84.3 47.6 29.1

Markers

10.0%

[dB]

90.0%

[dB]

Night (2) 16:00:00 44.9 75.8 44.6 27.2

Day (3) 1:2:16:56 54.5 84.3 50.0 34.4

Evening (2) 8:00:00 43.0 73.3 44.7 29.7

Audit Intervals

10.0%

[dB]

90.0%

[dB]

15' 2024-04-22 13:15:00 0:08:02 49.8 71.7 52.6 38.6

15' 2024-04-22 13:30:00 0:15:00 52.3 67.6 57.8 36.4

15' 2024-04-22 13:45:00 0:15:00 61.1 74.1 66.1 39.4

15' 2024-04-22 14:00:00 0:15:00 56.9 70.6 61.8 37.6

15' 2024-04-22 14:15:00 0:15:00 46.6 67.6 48.9 36.2

15' 2024-04-22 14:30:00 0:15:00 49.2 72.1 50.1 35.9

15' 2024-04-22 14:45:00 0:15:00 44.5 61.9 46.7 36.2

15' 2024-04-22 15:00:00 0:15:00 44.4 61.6 47.7 37.2

15' 2024-04-22 15:15:00 0:15:00 47.2 66.7 49.5 41.5

15' 2024-04-22 15:30:00 0:15:00 59.2 78.0 53.4 42.2

15' 2024-04-22 15:45:00 0:15:00 52.9 69.1 57.9 39.9

15' 2024-04-22 16:00:00 0:15:00 47.1 60.9 50.0 41.0

15' 2024-04-22 16:15:00 0:15:00 51.4 72.0 52.3 41.7

15' 2024-04-22 16:30:00 0:15:00 48.3 64.8 50.7 42.5

15' 2024-04-22 16:45:00 0:15:00 58.0 77.1 55.1 38.7

15' 2024-04-22 17:00:00 0:15:00 42.7 57.5 46.0 36.2

15' 2024-04-22 17:15:00 0:15:00 44.2 63.9 47.1 37.2

15' 2024-04-22 17:30:00 0:15:00 44.1 62.6 47.0 36.9

15' 2024-04-22 17:45:00 0:15:00 56.9 75.6 57.3 37.0

15' 2024-04-22 18:00:00 0:15:00 47.0 70.6 49.1 37.1

15' 2024-04-22 18:15:00 0:15:00 48.9 70.6 51.9 38.7

15' 2024-04-22 18:30:00 0:15:00 47.1 67.4 50.6 37.9

15' 2024-04-22 18:45:00 0:15:00 44.3 68.6 47.6 37.5

15' 2024-04-22 19:00:00 0:15:00 42.8 54.9 46.3 36.6

LAeq

Type Start Duration
LAeq

[dB]

LAFmax

[dB]

LAeq

Type Start Duration
LAeq

[dB]

LAFmax

[dB]

LAeq

Type Start Duration
LAeq

[dB]

LAFmax

[dB]



15' 2024-04-22 19:15:00 0:15:00 43.0 64.1 45.9 36.4

15' 2024-04-22 19:30:00 0:15:00 42.8 58.9 46.5 34.9

15' 2024-04-22 19:45:00 0:15:00 44.4 65.0 45.2 33.9

15' 2024-04-22 20:00:00 0:15:00 42.0 60.4 45.0 35.7

15' 2024-04-22 20:15:00 0:15:00 50.1 69.0 53.9 35.9

15' 2024-04-22 20:30:00 0:15:00 50.8 61.3 54.6 38.1

15' 2024-04-22 20:45:00 0:15:00 47.9 56.6 53.1 34.2

15' 2024-04-22 21:00:00 0:15:00 39.6 55.1 43.7 32.6

15' 2024-04-22 21:15:00 0:15:00 43.4 66.3 41.1 31.3

15' 2024-04-22 21:30:00 0:15:00 34.3 49.5 37.1 29.7

15' 2024-04-22 21:45:00 0:15:00 32.7 48.7 35.4 28.7

15' 2024-04-22 22:00:00 0:15:00 33.2 53.3 35.0 28.6

15' 2024-04-22 22:15:00 0:15:00 38.4 54.6 43.6 29.5

15' 2024-04-22 22:30:00 0:15:00 37.8 54.2 42.8 28.9

15' 2024-04-22 22:45:00 0:15:00 33.2 48.5 36.0 28.4

15' 2024-04-22 23:00:00 0:15:00 31.8 44.6 34.4 27.4

15' 2024-04-22 23:15:00 0:15:00 34.0 52.3 36.5 28.4

15' 2024-04-22 23:30:00 0:15:00 33.1 47.1 35.9 27.9

15' 2024-04-22 23:45:00 0:15:00 30.5 41.3 32.9 26.6

15' 2024-04-23 00:00:00 0:15:00 32.4 45.3 35.0 27.9

15' 2024-04-23 00:15:00 0:15:00 33.9 51.3 36.9 28.0

15' 2024-04-23 00:30:00 0:15:00 32.6 46.1 35.2 28.1

15' 2024-04-23 00:45:00 0:15:00 33.5 47.8 36.4 28.1

15' 2024-04-23 01:00:00 0:15:00 33.6 45.5 36.6 28.5

15' 2024-04-23 01:15:00 0:15:00 33.1 47.9 36.1 27.5

15' 2024-04-23 01:30:00 0:15:00 32.5 48.1 35.4 27.3

15' 2024-04-23 01:45:00 0:15:00 31.1 44.5 33.5 27.2

15' 2024-04-23 02:00:00 0:15:00 32.6 54.4 34.6 27.3

15' 2024-04-23 02:15:00 0:15:00 31.4 50.5 33.7 26.6

15' 2024-04-23 02:30:00 0:15:00 31.3 49.7 34.0 26.3

15' 2024-04-23 02:45:00 0:15:00 35.4 52.1 38.5 28.5

15' 2024-04-23 03:00:00 0:15:00 29.9 50.4 32.1 25.8

15' 2024-04-23 03:15:00 0:15:00 29.3 41.8 31.2 25.9

15' 2024-04-23 03:30:00 0:15:00 31.9 45.6 34.5 26.6

15' 2024-04-23 03:45:00 0:15:00 30.0 40.7 32.5 26.3

15' 2024-04-23 04:00:00 0:15:00 29.2 44.1 31.6 25.7

15' 2024-04-23 04:15:00 0:15:00 30.4 42.3 32.7 26.8

15' 2024-04-23 04:30:00 0:15:00 29.9 37.8 32.5 25.7

15' 2024-04-23 04:45:00 0:15:00 32.3 52.1 32.4 26.3

15' 2024-04-23 05:00:00 0:15:00 38.0 55.2 37.6 27.6

15' 2024-04-23 05:15:00 0:15:00 38.6 63.5 41.1 30.1

15' 2024-04-23 05:30:00 0:15:00 46.1 60.3 49.8 37.5

15' 2024-04-23 05:45:00 0:15:00 58.3 71.5 63.7 41.6

15' 2024-04-23 06:00:00 0:15:00 51.1 69.1 52.8 38.3

15' 2024-04-23 06:15:00 0:15:00 54.0 75.8 56.9 37.9

15' 2024-04-23 06:30:00 0:15:00 54.8 73.7 53.6 36.0

15' 2024-04-23 06:45:00 0:15:00 42.8 62.6 45.4 35.9

15' 2024-04-23 07:00:00 0:15:00 44.0 59.4 47.4 37.0

15' 2024-04-23 07:15:00 0:15:00 55.1 76.5 53.2 37.2

15' 2024-04-23 07:30:00 0:15:00 45.1 62.8 48.7 35.2



15' 2024-04-23 07:45:00 0:15:00 42.0 55.9 45.7 34.8

15' 2024-04-23 08:00:00 0:15:00 57.3 75.7 53.9 35.2

15' 2024-04-23 08:15:00 0:15:00 54.2 74.1 53.4 36.0

15' 2024-04-23 08:30:00 0:15:00 41.7 57.1 45.0 35.8

15' 2024-04-23 08:45:00 0:15:00 50.4 70.7 47.9 36.1

15' 2024-04-23 09:00:00 0:15:00 42.3 61.3 44.7 34.5

15' 2024-04-23 09:15:00 0:15:00 51.7 72.8 45.1 34.8

15' 2024-04-23 09:30:00 0:15:00 45.9 69.3 44.9 34.2

15' 2024-04-23 09:45:00 0:15:00 44.1 62.9 45.9 33.9

15' 2024-04-23 10:00:00 0:15:00 46.2 64.3 46.0 32.5

15' 2024-04-23 10:15:00 0:15:00 40.2 56.3 44.1 32.5

15' 2024-04-23 10:30:00 0:15:00 52.0 73.2 47.5 35.6

15' 2024-04-23 10:45:00 0:15:00 45.9 64.5 46.7 33.4

15' 2024-04-23 11:00:00 0:15:00 52.9 75.1 47.7 34.8

15' 2024-04-23 11:15:00 0:15:00 45.1 68.9 46.3 34.3

15' 2024-04-23 11:30:00 0:15:00 44.1 62.6 46.9 36.7

15' 2024-04-23 11:45:00 0:15:00 42.9 56.0 46.5 35.9

15' 2024-04-23 12:00:00 0:15:00 43.6 60.8 47.0 36.3

15' 2024-04-23 12:15:00 0:15:00 44.9 60.8 48.4 36.4

15' 2024-04-23 12:30:00 0:15:00 44.2 61.9 47.2 35.8

15' 2024-04-23 12:45:00 0:15:00 47.1 64.1 48.2 33.9

15' 2024-04-23 13:00:00 0:15:00 42.8 61.7 45.6 35.5

15' 2024-04-23 13:15:00 0:15:00 64.1 74.1 68.4 36.9

15' 2024-04-23 13:30:00 0:15:00 65.3 84.3 72.6 33.9

15' 2024-04-23 13:45:00 0:15:00 45.0 65.7 47.4 35.0

15' 2024-04-23 14:00:00 0:15:00 48.1 70.7 50.6 34.3

15' 2024-04-23 14:15:00 0:15:00 44.3 63.8 47.7 34.2

15' 2024-04-23 14:30:00 0:15:00 44.5 64.7 46.0 32.5

15' 2024-04-23 14:45:00 0:15:00 61.0 76.1 66.7 36.7

15' 2024-04-23 15:00:00 0:15:00 64.9 75.3 69.9 39.6

15' 2024-04-23 15:15:00 0:15:00 68.2 75.7 73.1 43.1

15' 2024-04-23 15:30:00 0:15:00 65.4 77.2 69.9 37.3

15' 2024-04-23 15:45:00 0:15:00 45.6 68.2 47.5 35.2

15' 2024-04-23 16:00:00 0:15:00 43.7 64.0 47.1 36.4

15' 2024-04-23 16:15:00 0:15:00 44.4 65.8 47.5 36.5

15' 2024-04-23 16:30:00 0:15:00 44.7 69.0 45.9 36.4

15' 2024-04-23 16:45:00 0:15:00 56.7 75.8 56.5 37.5

15' 2024-04-23 17:00:00 0:15:00 48.6 66.6 52.2 36.3

15' 2024-04-23 17:15:00 0:15:00 40.2 61.4 43.3 33.9

15' 2024-04-23 17:30:00 0:15:00 52.8 67.6 56.2 37.5

15' 2024-04-23 17:45:00 0:15:00 45.2 63.0 48.9 37.9

15' 2024-04-23 18:00:00 0:15:00 41.1 62.5 43.2 34.7

15' 2024-04-23 18:15:00 0:15:00 48.6 66.4 53.6 37.0

15' 2024-04-23 18:30:00 0:15:00 45.6 66.8 47.7 35.2

15' 2024-04-23 18:45:00 0:15:00 47.8 71.2 49.7 36.5

15' 2024-04-23 19:00:00 0:15:00 46.0 73.3 45.4 34.2

15' 2024-04-23 19:15:00 0:15:00 40.9 59.5 44.3 34.0

15' 2024-04-23 19:30:00 0:15:00 42.4 56.5 46.0 35.6

15' 2024-04-23 19:45:00 0:15:00 41.8 65.9 44.1 33.3

15' 2024-04-23 20:00:00 0:15:00 42.8 64.1 44.6 34.4



15' 2024-04-23 20:15:00 0:15:00 41.4 63.3 43.1 34.5

15' 2024-04-23 20:30:00 0:15:00 41.1 54.8 44.4 34.5

15' 2024-04-23 20:45:00 0:15:00 39.6 62.5 40.4 32.1

15' 2024-04-23 21:00:00 0:15:00 38.7 54.5 42.1 32.6

15' 2024-04-23 21:15:00 0:15:00 37.9 54.1 41.0 32.8

15' 2024-04-23 21:30:00 0:15:00 37.2 50.9 40.6 31.6

15' 2024-04-23 21:45:00 0:15:00 45.6 67.1 41.5 30.2

15' 2024-04-23 22:00:00 0:15:00 32.4 47.7 34.6 29.0

15' 2024-04-23 22:15:00 0:15:00 30.8 41.3 32.9 28.2

15' 2024-04-23 22:30:00 0:15:00 29.9 43.7 31.5 27.0

15' 2024-04-23 22:45:00 0:15:00 35.7 64.1 32.4 25.6

15' 2024-04-23 23:00:00 0:15:00 41.4 64.3 44.7 25.3

15' 2024-04-23 23:15:00 0:15:00 40.4 62.4 43.3 26.9

15' 2024-04-23 23:30:00 0:15:00 47.7 70.4 49.2 28.7

15' 2024-04-23 23:45:00 0:15:00 44.1 65.5 46.2 27.0

15' 2024-04-24 00:00:00 0:15:00 42.8 65.3 46.2 28.6

15' 2024-04-24 00:15:00 0:15:00 44.1 67.1 46.9 27.9

15' 2024-04-24 00:30:00 0:15:00 40.9 54.9 46.1 29.3

15' 2024-04-24 00:45:00 0:15:00 40.3 57.7 45.9 28.6

15' 2024-04-24 01:00:00 0:15:00 40.6 54.9 45.8 27.0

15' 2024-04-24 01:15:00 0:15:00 38.3 55.8 44.7 27.0

15' 2024-04-24 01:30:00 0:15:00 34.5 56.3 33.3 28.2

15' 2024-04-24 01:45:00 0:15:00 32.2 42.4 34.0 29.8

15' 2024-04-24 02:00:00 0:15:00 35.7 57.9 37.4 30.0

15' 2024-04-24 02:15:00 0:15:00 33.8 49.9 35.8 29.8

15' 2024-04-24 02:30:00 0:15:00 33.5 46.9 36.3 28.2

15' 2024-04-24 02:45:00 0:15:00 31.4 44.7 34.4 26.6

15' 2024-04-24 03:00:00 0:15:00 32.4 47.0 35.0 27.3

15' 2024-04-24 03:15:00 0:15:00 32.7 46.7 37.0 25.3

15' 2024-04-24 03:30:00 0:15:00 31.0 46.2 33.0 26.7

15' 2024-04-24 03:45:00 0:15:00 29.0 44.7 32.0 24.4

15' 2024-04-24 04:00:00 0:15:00 29.0 39.2 30.7 26.8

15' 2024-04-24 04:15:00 0:15:00 31.6 45.5 33.7 27.8

15' 2024-04-24 04:30:00 0:15:00 33.1 46.8 36.5 28.7

15' 2024-04-24 04:45:00 0:15:00 34.4 54.5 34.1 28.1

15' 2024-04-24 05:00:00 0:15:00 33.8 53.8 34.6 26.3

15' 2024-04-24 05:15:00 0:15:00 39.8 59.9 43.4 28.4

15' 2024-04-24 05:30:00 0:15:00 48.6 68.9 50.4 42.1

15' 2024-04-24 05:45:00 0:15:00 46.0 56.3 49.1 38.6

15' 2024-04-24 06:00:00 0:15:00 45.0 66.9 47.0 37.8

15' 2024-04-24 06:15:00 0:15:00 48.3 72.1 46.4 35.4

15' 2024-04-24 06:30:00 0:15:00 45.1 66.3 47.8 36.3

15' 2024-04-24 06:45:00 0:15:00 44.3 61.8 48.3 37.5

15' 2024-04-24 07:00:00 0:15:00 41.8 58.9 44.7 37.2

15' 2024-04-24 07:15:00 0:15:00 42.7 57.3 45.9 36.8

15' 2024-04-24 07:30:00 0:15:00 46.4 65.5 46.6 37.3

15' 2024-04-24 07:45:00 0:15:00 46.5 69.7 45.8 36.2

15' 2024-04-24 08:00:00 0:15:00 41.6 58.3 44.7 36.2

15' 2024-04-24 08:15:00 0:15:00 41.8 56.8 45.8 35.1

15' 2024-04-24 08:30:00 0:15:00 40.5 54.1 43.7 34.7



15' 2024-04-24 08:45:00 0:15:00 43.4 69.4 45.7 35.1

15' 2024-04-24 09:00:00 0:15:00 41.9 67.6 43.7 33.8

15' 2024-04-24 09:15:00 0:15:00 39.9 55.0 43.0 33.0

15' 2024-04-24 09:30:00 0:15:00 46.8 70.1 43.8 34.4

15' 2024-04-24 09:45:00 0:15:00 47.4 69.1 46.1 34.1

15' 2024-04-24 10:00:00 0:15:00 40.9 62.2 43.8 33.0

15' 2024-04-24 10:15:00 0:15:00 41.8 56.7 45.2 34.8

15' 2024-04-24 10:30:00 0:15:00 47.9 67.3 45.5 35.2

15' 2024-04-24 10:45:00 0:15:00 48.5 74.0 46.1 35.5

15' 2024-04-24 11:00:00 0:15:00 40.8 57.8 44.3 33.4

15' 2024-04-24 11:15:00 0:15:00 41.1 61.7 44.3 33.8

15' 2024-04-24 11:30:00 0:15:00 44.8 69.5 45.3 33.0

15' 2024-04-24 11:45:00 0:15:00 44.3 64.8 46.8 34.0

15' 2024-04-24 12:00:00 0:15:00 39.0 51.9 42.3 32.3

15' 2024-04-24 12:15:00 0:15:00 45.2 70.2 42.9 31.4

15' 2024-04-24 12:30:00 0:15:00 39.0 51.2 42.7 32.4

15' 2024-04-24 12:45:00 0:15:00 44.9 69.8 43.3 31.1

15' 2024-04-24 13:00:00 0:15:00 41.4 62.2 42.0 30.7

15' 2024-04-24 13:15:00 0:15:00 40.5 62.7 42.8 30.7

15' 2024-04-24 13:30:00 0:15:00 40.6 59.9 44.1 31.8

15' 2024-04-24 13:45:00 0:15:00 43.7 63.7 43.8 31.3

15' 2024-04-24 14:00:00 0:15:00 42.9 68.4 44.8 30.6

15' 2024-04-24 14:15:00 0:15:00 39.0 62.9 41.3 29.8

15' 2024-04-24 14:30:00 0:15:00 40.6 65.9 43.1 31.3

15' 2024-04-24 14:45:00 0:15:00 47.1 66.4 52.3 31.5

15' 2024-04-24 15:00:00 0:15:00 39.5 68.5 38.3 28.5

15' 2024-04-24 15:15:00 0:15:00 38.3 58.4 41.9 29.5

15' 2024-04-24 15:30:00 0:12:56 44.1 67.4 47.7 30.5



Location NMP2

Time Duration LAeq (dB) LAFMax (dB) Ln3 (10) (dB) Ln5 (90) (dB)

22/04/2024 13:15 00:03:34 79.7 101.5 69.7 45.8

22/04/2024 13:20 00:09:16 52.5 67.1 56.1 42.9

22/04/2024 13:30 00:15:00 54.3 74.1 59 39

22/04/2024 13:45 00:15:00 52.9 70.6 56.8 41.2

22/04/2024 14:00 00:15:00 59.7 72.3 62.8 44.4

22/04/2024 14:15 00:15:00 50.5 62.2 54.3 39

22/04/2024 14:30 00:15:00 49.9 62.7 53.8 38.9

22/04/2024 14:45 00:15:00 52.5 67.2 55.9 40.9

22/04/2024 15:00 00:15:00 61.2 86.9 62.8 43.8

22/04/2024 15:15 00:15:00 53.3 67.7 56.9 41.7

22/04/2024 15:30 00:15:00 53.2 66.3 56.9 40.4

22/04/2024 15:45 00:15:00 51.7 65.7 54.9 43.5

22/04/2024 16:00 00:15:00 51.7 67.2 55.6 39.7

22/04/2024 16:15 00:15:00 53.5 75.3 57.1 41.7

22/04/2024 16:30 00:15:00 51.5 68.1 55.4 41.1

22/04/2024 16:45 00:15:00 52.2 65.8 55.8 41.5

22/04/2024 17:00 00:15:00 52.3 68.3 56.2 39.8

22/04/2024 17:15 00:15:00 53.5 66.9 57.7 40.8

22/04/2024 17:30 00:15:00 51.8 64.4 55.8 39

22/04/2024 17:45 00:15:00 52.7 65.3 56.5 42.2

22/04/2024 18:00 00:15:00 53.4 69 56.8 42.6

22/04/2024 18:15 00:15:00 50.9 65 54.8 40.6

22/04/2024 18:30 00:15:00 51.4 64.9 55.2 40.2

22/04/2024 18:45 00:15:00 51.5 64.5 55.7 39.9

22/04/2024 19:00 00:15:00 54 72 57.8 42.3

22/04/2024 19:15 00:15:00 56.6 80.3 59.7 43.1

22/04/2024 19:30 00:15:00 56.5 78 59.6 41.1

22/04/2024 19:45 00:15:00 52.2 65.2 56.1 38.8

22/04/2024 20:00 00:15:00 51 63.8 54.9 37.8

22/04/2024 20:15 00:15:00 51.9 67.2 55.9 36.6

22/04/2024 20:30 00:15:00 47.6 65 52.1 29.3

22/04/2024 20:45 00:15:00 47.1 65.7 51 30.1

22/04/2024 21:00 00:15:00 41.6 58.6 44.6 23.7

22/04/2024 21:15 00:15:00 47.6 65.1 51 25.6

22/04/2024 21:30 00:15:00 46.1 62.5 50.9 24.6

22/04/2024 21:45 00:15:00 44.9 60.3 49.9 24.6

22/04/2024 22:00 00:15:00 41.9 63.6 44.2 20.8

22/04/2024 22:15 00:15:00 38 60.7 37.4 21.1

22/04/2024 22:30 00:15:00 40.7 59.4 43.8 24.3

22/04/2024 22:45 00:15:00 47 69.8 49.4 24.1

22/04/2024 23:00 00:15:00 41.4 59 44.7 22.3

22/04/2024 23:15 00:15:00 34.6 59.5 31.6 21.3

22/04/2024 23:30 00:15:00 34 54.7 31.3 20.4

22/04/2024 23:45 00:15:00 38.7 60.7 30.2 20

23/04/2024 00:00 00:15:00 36.3 60.9 27.4 20

23/04/2024 00:15 00:15:00 37.2 57.6 36.7 21.1

23/04/2024 00:30 00:15:00 41.2 63.1 42.7 21.6

23/04/2024 00:45 00:15:00 43 61.8 47.1 20

23/04/2024 01:00 00:15:00 35.4 56 34.6 20

23/04/2024 01:15 00:15:00 26.1 56.1 28.6 20

23/04/2024 01:30 00:15:00 35.2 57.5 26.6 20



23/04/2024 01:45 00:15:00 24.1 43.2 26.6 20

23/04/2024 02:00 00:15:00 23.1 41 24.5 20

23/04/2024 02:15 00:15:00 23.1 39.1 24.9 20

23/04/2024 02:30 00:15:00 24.1 41.4 26.5 20

23/04/2024 02:45 00:15:00 39.2 60.8 32.6 20

23/04/2024 03:00 00:15:00 32.4 51.8 30.2 20

23/04/2024 03:15 00:15:00 35.9 55.7 33.1 20

23/04/2024 03:30 00:15:00 39.1 62.8 33.7 20

23/04/2024 03:45 00:15:00 42 62.7 41.6 20

23/04/2024 04:00 00:15:00 36.9 56.3 35.7 20

23/04/2024 04:15 00:15:00 47.2 63.9 51.4 27.4

23/04/2024 04:30 00:15:00 53.7 71.2 56.4 41.8

23/04/2024 04:45 00:15:00 59.1 71.1 63.6 46.8

23/04/2024 05:00 00:15:00 56.3 68.6 60.5 46.8

23/04/2024 05:15 00:15:00 55.9 68.1 60 46.2

23/04/2024 05:30 00:15:00 56.1 67.9 60.3 45.6

23/04/2024 05:45 00:15:00 56.5 68.4 60.3 47.8

23/04/2024 06:00 00:15:00 55.3 66.7 59.1 45.8

23/04/2024 06:15 00:15:00 54.4 63.7 57.8 46.5

23/04/2024 06:30 00:15:00 53.9 65.2 57.6 44.1

23/04/2024 06:45 00:15:00 55.2 65.6 59 45.9

23/04/2024 07:00 00:15:00 53.6 66.3 56.7 45.5

23/04/2024 07:15 00:15:00 54.8 70.9 58.3 45.2

23/04/2024 07:30 00:15:00 55.8 65.9 59.3 47.9

23/04/2024 07:45 00:15:00 55.6 68.2 59.3 45.1

23/04/2024 08:00 00:15:00 54.6 66.8 58.4 43.8

23/04/2024 08:15 00:15:00 54.3 66.5 57.9 44.9

23/04/2024 08:30 00:15:00 52.9 64.7 57 40.9

23/04/2024 08:45 00:15:00 53.7 67.3 57.7 42.5

23/04/2024 09:00 00:15:00 50.6 66 54.6 38.2

23/04/2024 09:15 00:15:00 51.2 66.8 54.5 40.6

23/04/2024 09:30 00:15:00 49.9 64.4 52.9 41.4

23/04/2024 09:45 00:15:00 51.5 63.8 55.3 42.1

23/04/2024 10:00 00:15:00 48.3 61.8 52 39.2

23/04/2024 10:15 00:15:00 49.5 68.4 53.1 40.6

23/04/2024 10:30 00:15:00 51 62.8 54.5 42.4

23/04/2024 10:45 00:15:00 52.3 64.8 55.8 43.5

23/04/2024 11:00 00:15:00 51.3 63.2 54.3 43.6

23/04/2024 11:15 00:15:00 51.2 73.5 53.6 38.8

23/04/2024 11:30 00:15:00 49.6 64.4 52.9 40.4

23/04/2024 11:45 00:15:00 50.9 64.2 55 38.7

23/04/2024 12:00 00:15:00 50 63.3 53.5 40.2

23/04/2024 12:15 00:15:00 49.2 65.9 52.6 40

23/04/2024 12:30 00:15:00 49.3 65.1 52.5 38.3

23/04/2024 12:45 00:15:00 48.9 65 52.5 39.9

23/04/2024 13:00 00:15:00 49.9 70.5 53.5 37.8

23/04/2024 13:15 00:15:00 50.4 61.8 54 41.6

23/04/2024 13:30 00:15:00 50.5 65.6 53.5 43.4

23/04/2024 13:45 00:15:00 53.7 86.9 55.2 42.6

23/04/2024 14:00 00:15:00 51.9 73.9 54.8 43

23/04/2024 14:15 00:15:00 51.1 67.6 54.4 41.5

23/04/2024 14:30 00:15:00 54.2 88.3 53.9 38.3

23/04/2024 14:45 00:15:00 52.2 74.8 55.1 42.2



23/04/2024 15:00 00:15:00 51.4 72.2 55.2 41.3

23/04/2024 15:15 00:15:00 52.5 68.2 55.9 42.7

23/04/2024 15:30 00:15:00 58.7 74.6 63.2 42.2

23/04/2024 15:45 00:15:00 51.9 68 55.6 41.6

23/04/2024 16:00 00:15:00 54.8 78.2 57.3 41.9

23/04/2024 16:15 00:15:00 58.1 71.2 62.3 46.2

23/04/2024 16:30 00:15:00 52.8 66.2 56.2 45.4

23/04/2024 16:45 00:15:00 54.8 85.9 57.2 42.5

23/04/2024 17:00 00:15:00 53.5 76.3 56.5 43

23/04/2024 17:15 00:15:00 53.4 74.5 56.6 42.6

23/04/2024 17:30 00:15:00 52.3 75.2 55.4 41.5

23/04/2024 17:45 00:15:00 51.3 64.7 55.2 41.3

23/04/2024 18:00 00:15:00 50.7 75.4 53.2 39.5

23/04/2024 18:15 00:15:00 50.3 63.6 54.5 39.1

23/04/2024 18:30 00:15:00 56.5 81.4 56.8 41.5

23/04/2024 18:45 00:15:00 51.9 73.4 55.3 38.9

23/04/2024 19:00 00:15:00 51 81.5 52.5 38.4

23/04/2024 19:15 00:15:00 50.3 64.3 54 39.3

23/04/2024 19:30 00:15:00 47.8 62.4 51.4 38.2

23/04/2024 19:45 00:15:00 50.9 62.6 54.3 40.8

23/04/2024 20:00 00:15:00 50.7 66 54.5 38.9

23/04/2024 20:15 00:15:00 51.9 67.5 55.7 38

23/04/2024 20:30 00:15:00 47.6 61.5 52 30.1

23/04/2024 20:45 00:15:00 47 62.8 51.4 31.1

23/04/2024 21:00 00:15:00 45.5 62.6 50.3 27.3

23/04/2024 21:15 00:15:00 46.2 65.9 50.9 23.7

23/04/2024 21:30 00:15:00 44 62.2 48.5 21.1

23/04/2024 21:45 00:15:00 42 56.4 46.7 23

23/04/2024 22:00 00:15:00 42 57.3 46.4 21.5

23/04/2024 22:15 00:15:00 40.5 59.2 44 21.7

23/04/2024 22:30 00:15:00 43.7 59.1 48.2 21.9

23/04/2024 22:45 00:15:00 38.5 59.7 32.7 20

23/04/2024 23:00 00:15:00 38.9 54.4 42.9 20

23/04/2024 23:15 00:15:00 40.6 58.2 38.8 20

23/04/2024 23:30 00:15:00 42.3 64.1 40.5 20

23/04/2024 23:45 00:15:00 36 57.5 31.5 20

24/04/2024 00:00 00:15:00 39.6 56 42.3 20

24/04/2024 00:15 00:15:00 38.3 55.5 41.4 20

24/04/2024 00:30 00:15:00 39.2 67.4 32.4 20

24/04/2024 00:45 00:15:00 39 59.6 29.6 20

24/04/2024 01:00 00:15:00 41 58.4 42.6 20

24/04/2024 01:15 00:15:00 19.5 32.1 21.2 20

24/04/2024 01:30 00:15:00 41 60.6 42.3 20

24/04/2024 01:45 00:15:00 43.5 61.3 43.9 20

24/04/2024 02:00 00:15:00 38.6 58.6 39.4 20

24/04/2024 02:15 00:15:00 43 61.9 43.7 20

24/04/2024 02:30 00:15:00 40.4 60.4 36.9 20

24/04/2024 02:45 00:15:00 42 59.3 44.9 20

24/04/2024 03:00 00:15:00 39.4 56.9 36.2 20

24/04/2024 03:15 00:15:00 37 55.8 36.9 20

24/04/2024 03:30 00:15:00 41.3 62.3 44 20

24/04/2024 03:45 00:15:00 37 54.2 39.5 20

24/04/2024 04:00 00:15:00 36.1 53.6 38.4 20



24/04/2024 04:15 00:15:00 50 61.3 54 34.7

24/04/2024 04:30 00:15:00 55.3 68.7 59.2 46

24/04/2024 04:45 00:15:00 56.8 68.5 60.9 47.8

24/04/2024 05:00 00:15:00 56.1 68.2 60.4 46.5

24/04/2024 05:15 00:15:00 55.5 67.4 59.3 48.2

24/04/2024 05:30 00:15:00 54.7 66.8 58.4 46.7

24/04/2024 05:45 00:15:00 54.9 66.1 58.7 46.9

24/04/2024 06:00 00:15:00 54.8 66.9 58.6 46

24/04/2024 06:15 00:15:00 55 68.5 58.3 46.7

24/04/2024 06:30 00:15:00 54.5 69 58 46.1

24/04/2024 06:45 00:15:00 54.8 67.9 58.4 46.6

24/04/2024 07:00 00:15:00 53.6 66.4 57.3 44.2

24/04/2024 07:15 00:15:00 52.2 62.7 55.6 43.7

24/04/2024 07:30 00:15:00 52.4 61.5 55.6 44.8

24/04/2024 07:45 00:15:00 53.5 64.8 57 46

24/04/2024 08:00 00:15:00 53 65.1 56.4 44.4

24/04/2024 08:15 00:15:00 53.4 64.4 56.9 45.1

24/04/2024 08:30 00:15:00 53 67.1 56.9 42.3

24/04/2024 08:45 00:15:00 52.7 64.9 56.4 42.9

24/04/2024 09:00 00:15:00 53.3 65.1 56.9 43.7

24/04/2024 09:15 00:15:00 52.5 67.7 56.2 41.3

24/04/2024 09:30 00:15:00 51.8 66.6 55.5 42.6

24/04/2024 09:45 00:15:00 50.9 62.2 54.2 43.1

24/04/2024 10:00 00:15:00 51.7 62.6 55.1 44.5

24/04/2024 10:15 00:15:00 58.3 74.8 56.4 40.8

24/04/2024 10:30 00:15:00 59.5 76.1 58 43

24/04/2024 10:45 00:15:00 57.4 75.4 56.4 40.4

24/04/2024 11:00 00:15:00 48.7 63.5 52.7 37.3

24/04/2024 11:15 00:15:00 49 62.3 52.7 37.6

24/04/2024 11:30 00:15:00 49 62.2 52.7 38.8

24/04/2024 11:45 00:15:00 50.4 69.8 54.3 37.2

24/04/2024 12:00 00:15:00 47.4 58.8 51.3 37.4

24/04/2024 12:15 00:15:00 47 56.8 51.1 36.9

24/04/2024 12:30 00:15:00 49.4 66.7 53 39.6

24/04/2024 12:45 00:15:00 48.4 62.3 51.9 38.3

24/04/2024 13:00 00:15:00 48.7 64 52.2 35.6

24/04/2024 13:15 00:15:00 63.7 75.9 71.2 39.3

24/04/2024 13:30 00:15:00 47.2 63.2 51.2 35.1

24/04/2024 13:45 00:15:00 45.6 59.1 49.2 34.3

24/04/2024 14:00 00:15:00 47.2 58.8 51.1 36.8

24/04/2024 14:15 00:15:00 47.5 59.4 51.4 34.4

24/04/2024 14:30 00:00:10 51.8 57 54.1 48.1



Location NMP3

Time Duration Name LAeq (dB) LAFMax (dB) Ln3 (10) (dB) Ln5 (90) (dB)

22/04/2024 12:47 00:12:41 7 53.8 77.3 54.7 35

22/04/2024 13:00 00:15:00 8 41.2 67.7 43.9 32.9

22/04/2024 13:15 00:15:00 9 42.6 60.3 45.4 33.2

22/04/2024 13:30 00:15:00 10 45.2 62.4 48.2 34.6

22/04/2024 13:45 00:15:00 11 52.7 78.2 48.3 37.2

22/04/2024 14:00 00:15:00 12 47.1 63.7 49.2 38.9

22/04/2024 14:15 00:15:00 13 50.6 68.2 54.9 35.5

22/04/2024 14:30 00:15:00 14 47.9 74.7 49.8 38.9

22/04/2024 14:45 00:15:00 15 47.9 62.7 50.7 39.4

22/04/2024 15:00 00:15:00 16 46.8 64.7 49.5 39.3

22/04/2024 15:15 00:15:00 17 44 57.8 46.8 37.6

22/04/2024 15:30 00:15:00 18 47 62.3 50.1 40.5

22/04/2024 15:45 00:15:00 19 45.9 63.2 49.1 36.4

22/04/2024 16:00 00:15:00 20 44.9 67.9 48.2 36.6

22/04/2024 16:15 00:15:00 21 47.5 68.8 49.8 37.3

22/04/2024 16:30 00:15:00 22 44.2 68.7 46.5 36.5

22/04/2024 16:45 00:15:00 23 44.5 61.8 47.5 37.3

22/04/2024 17:00 00:15:00 24 47.4 71.9 50.5 36.7

22/04/2024 17:15 00:15:00 25 47.8 64.3 51.1 37.9

22/04/2024 17:30 00:15:00 26 48.2 67 50.9 38.7

22/04/2024 17:45 00:15:00 27 44.8 62.9 48 38.1

22/04/2024 18:00 00:15:00 28 48.4 69.9 50.2 40.8

22/04/2024 18:15 00:15:00 29 45.7 62.8 48.6 36.5

22/04/2024 18:30 00:15:00 30 47.8 73.2 50.1 39.6

22/04/2024 18:45 00:15:00 31 49 68.7 52 40.2

22/04/2024 19:00 00:15:00 32 49.5 68.8 52.4 41

22/04/2024 19:15 00:15:00 33 47 66.6 49.9 38.3

22/04/2024 19:30 00:15:00 34 46.2 63.6 48.5 37

22/04/2024 19:45 00:15:00 35 44.3 61 46.9 37.5

22/04/2024 20:00 00:15:00 36 42.7 57.6 45.8 36.1

22/04/2024 20:15 00:15:00 37 41.7 58.8 44.4 35.2

22/04/2024 20:30 00:15:00 38 41.8 57 44.8 34.7

22/04/2024 20:45 00:15:00 39 44.3 69.8 46 34.7

22/04/2024 21:00 00:15:00 40 40.2 63.3 42.6 33.3

22/04/2024 21:15 00:15:00 41 39.5 67 41.8 31.4

22/04/2024 21:30 00:15:00 42 40.4 66.8 38.9 27.7

22/04/2024 21:45 00:15:00 43 37.1 56.6 39.4 28.1

22/04/2024 22:00 00:15:00 44 35.7 55.9 39.4 27.8

22/04/2024 22:15 00:15:00 45 35.4 55.9 38.4 26.3

22/04/2024 22:30 00:15:00 46 33.3 48 36.4 25.7

22/04/2024 22:45 00:15:00 47 30 46.7 32.6 24.5

22/04/2024 23:00 00:15:00 48 29.9 52.6 32.7 22.6

22/04/2024 23:15 00:15:00 49 31.5 47.2 34.5 25.3

22/04/2024 23:30 00:15:00 50 35 53.4 39 26.4

22/04/2024 23:45 00:15:00 51 33.6 52.3 37.1 24.8

23/04/2024 00:00 00:15:00 52 33.3 51.2 36.7 24.9



23/04/2024 00:15 00:15:00 53 31.7 47.5 34.9 24.3

23/04/2024 00:30 00:15:00 54 32.9 50.5 36.3 24.8

23/04/2024 00:45 00:15:00 55 31.9 49.7 34.7 24.6

23/04/2024 01:00 00:15:00 56 30.9 57.3 32.8 23.3

23/04/2024 01:15 00:15:00 57 30.9 50.2 32.7 22.9

23/04/2024 01:30 00:15:00 58 28.9 42.3 31.5 22.9

23/04/2024 01:45 00:15:00 59 29.7 47 31.8 22.5

23/04/2024 02:00 00:15:00 60 28.1 42.7 30.9 22.7

23/04/2024 02:15 00:15:00 61 27.8 43.3 30.5 22.1

23/04/2024 02:30 00:15:00 62 27.9 45.3 30.9 21.2

23/04/2024 02:45 00:15:00 63 32.1 54.2 32.8 21.9

23/04/2024 03:00 00:15:00 64 29.3 42.5 32.5 21.6

23/04/2024 03:15 00:15:00 65 27.9 42.9 31.2 20.8

23/04/2024 03:30 00:15:00 66 29.1 47.7 32.4 21.3

23/04/2024 03:45 00:15:00 67 27.4 41.3 31.1 20.3

23/04/2024 04:00 00:15:00 68 26.9 39 29.7 20.7

23/04/2024 04:15 00:15:00 69 28.5 46.3 31.3 21.2

23/04/2024 04:30 00:15:00 70 27.1 43 29.7 20.6

23/04/2024 04:45 00:15:00 71 29.1 48.5 31.6 21.9

23/04/2024 05:00 00:15:00 72 28.3 42.6 31.4 20.2

23/04/2024 05:15 00:15:00 73 31.9 47 35.4 24.6

23/04/2024 05:30 00:15:00 74 44.2 55.6 47.8 35.3

23/04/2024 05:45 00:15:00 75 45 57.2 47.5 40.8

23/04/2024 06:00 00:15:00 76 44.1 59 47 38.5

23/04/2024 06:15 00:15:00 77 42.7 60.7 45 36.8

23/04/2024 06:30 00:15:00 78 43.7 64.5 44.6 34.9

23/04/2024 06:45 00:15:00 79 44.9 63.3 47.6 35.7

23/04/2024 07:00 00:15:00 80 43.4 64.2 46.7 35

23/04/2024 07:15 00:15:00 81 42.9 59 46.5 35.4

23/04/2024 07:30 00:15:00 82 42.2 66.4 45.5 33.9

23/04/2024 07:45 00:15:00 83 43.3 66.9 44.8 33.2

23/04/2024 08:00 00:15:00 84 42.5 60.7 44.9 33.2

23/04/2024 08:15 00:15:00 85 41 58.1 44.3 33.2

23/04/2024 08:30 00:15:00 86 41.2 61.1 44.2 33.3

23/04/2024 08:45 00:15:00 87 45.1 63.3 48.7 35.8

23/04/2024 09:00 00:15:00 88 45.4 68.7 49.8 36.6

23/04/2024 09:15 00:15:00 89 46.8 66.1 46.5 37.7

23/04/2024 09:30 00:15:00 90 45.3 62 48.3 37.9

23/04/2024 09:45 00:15:00 91 43 64 45.8 36.2

23/04/2024 10:00 00:15:00 92 41.2 58 44 33.1

23/04/2024 10:15 00:15:00 93 47.1 66 50.6 35.4

23/04/2024 10:30 00:15:00 94 47.8 73.2 48.5 35.5

23/04/2024 10:45 00:15:00 95 48 71.5 50.9 37.5

23/04/2024 11:00 00:15:00 96 42.4 59.8 45.2 33.9

23/04/2024 11:15 00:15:00 97 45.8 67 48.3 35.9

23/04/2024 11:30 00:15:00 98 47.4 67.4 50.4 34.8

23/04/2024 11:45 00:15:00 99 48.3 64 52.8 34.9

23/04/2024 12:00 00:15:00 100 48.2 69.5 52 35.1



23/04/2024 12:15 00:15:00 101 44.4 64.5 47.6 35.2

23/04/2024 12:30 00:15:00 102 44.2 64.8 46.5 34.2

23/04/2024 12:45 00:15:00 103 43.9 59.9 46.5 34.2

23/04/2024 13:00 00:15:00 104 44.7 66.1 47.7 34.7

23/04/2024 13:15 00:15:00 105 46.4 69.8 48.9 33.7

23/04/2024 13:30 00:15:00 106 41.9 61.3 45.1 32.8

23/04/2024 13:45 00:15:00 107 42.5 61.9 45.6 34

23/04/2024 14:00 00:15:00 108 45.2 58.3 49 34.5

23/04/2024 14:15 00:15:00 109 50.5 70.3 53.4 35.8

23/04/2024 14:30 00:15:00 110 47.9 71.7 49.8 35.3

23/04/2024 14:45 00:15:00 111 47.3 73.8 49.4 36.2

23/04/2024 15:00 00:15:00 112 44.6 72.4 46.4 33.9

23/04/2024 15:15 00:15:00 113 47.7 72.5 49.9 36.9

23/04/2024 15:30 00:15:00 114 50 76.2 51.5 38.6

23/04/2024 15:45 00:15:00 115 48 68.9 49.4 36.2

23/04/2024 16:00 00:15:00 116 45.2 68.5 48.4 37

23/04/2024 16:15 00:15:00 117 47.4 65.9 51.2 37.9

23/04/2024 16:30 00:15:00 118 47.1 62.1 50.7 39.1

23/04/2024 16:45 00:15:00 119 46.3 60.2 50.2 37.2

23/04/2024 17:00 00:15:00 120 51.5 70.3 51.8 37.6

23/04/2024 17:15 00:15:00 121 44.9 65.8 48.5 35.6

23/04/2024 17:30 00:15:00 122 51.6 72.9 53.6 39.6

23/04/2024 17:45 00:15:00 123 47.6 60.2 51.4 38.8

23/04/2024 18:00 00:15:00 124 46.8 73.8 49.3 38.6

23/04/2024 18:15 00:00:09 125 48.1 58.9 49.6 40.7

24/04/2024 14:44 00:00:57 126 76.3 101.5 61 40.6

24/04/2024 14:45 00:15:00 127 48.1 72.1 49.7 35

24/04/2024 15:00 00:15:00 128 59.4 77.9 50.7 32.4

24/04/2024 15:15 00:15:00 129 66.7 78.3 72 48.7

24/04/2024 15:30 00:15:00 130 63.4 79.6 70.3 33

24/04/2024 15:45 00:15:00 131 44 64 47 34.2

24/04/2024 16:00 00:15:00 132 48.9 78.3 46.8 34.1

24/04/2024 16:15 00:15:00 133 48.9 66.7 52.1 36.2

24/04/2024 16:30 00:15:00 134 46.8 63.6 50.4 39.5

24/04/2024 16:45 00:15:00 135 50.6 77.4 51.1 33.7

24/04/2024 17:00 00:15:00 136 44.7 64.2 48.3 33.7

24/04/2024 17:15 00:15:00 137 45.2 57.7 48.8 37.1

24/04/2024 17:30 00:15:00 138 43.5 60.1 46.8 36.5

24/04/2024 17:45 00:15:00 139 43 62.1 44.6 36.3

24/04/2024 18:00 00:15:00 140 41.5 56.7 44.3 36.6

24/04/2024 18:15 00:15:00 141 41.5 59.6 44.3 36.4

24/04/2024 18:30 00:15:00 142 45.9 67 47.6 34.2

24/04/2024 18:45 00:15:00 143 42 60.3 44.6 35.1

24/04/2024 19:00 00:15:00 144 42.4 60 44 34.3

24/04/2024 19:15 00:15:00 145 42.3 55.7 46 33.9

24/04/2024 19:30 00:15:00 146 42.7 63.4 43.5 34.5

24/04/2024 19:45 00:15:00 147 46.4 60.3 50.4 34.8

24/04/2024 20:00 00:15:00 148 46.7 71.3 46.5 35.2



24/04/2024 20:15 00:15:00 149 42.8 64.7 44.3 34.6

24/04/2024 20:30 00:15:00 150 44.2 67.4 45.6 35.7

24/04/2024 20:45 00:15:00 151 45.4 71.8 42.9 33.7

24/04/2024 21:00 00:15:00 152 44.9 74.6 45.6 32.5

24/04/2024 21:15 00:15:00 153 40.8 57.3 44.4 32.2

24/04/2024 21:30 00:15:00 154 54.2 71.3 58.6 30.2

24/04/2024 21:45 00:15:00 155 32 49.7 31.8 26.3

24/04/2024 22:00 00:15:00 156 34.5 64.2 32.9 25.8

24/04/2024 22:15 00:15:00 157 48.8 73.6 43.4 25.3

24/04/2024 22:30 00:15:00 158 45 74.8 32.7 26.5

24/04/2024 22:45 00:15:00 159 30.5 42.2 33.2 25.7

24/04/2024 23:00 00:15:00 160 31.2 62.5 30.9 24.2

24/04/2024 23:15 00:15:00 161 32 50.4 31.8 21.5

24/04/2024 23:30 00:15:00 162 30 52.6 31.7 23

24/04/2024 23:45 00:15:00 163 31.6 51.2 35.2 23.9

25/04/2024 00:00 00:15:00 164 30.2 46.9 32.4 23.4

25/04/2024 00:15 00:15:00 165 27.3 46 29.7 21.7

25/04/2024 00:30 00:15:00 166 29.3 56.5 31.2 22.3

25/04/2024 00:45 00:15:00 167 30.7 47.2 33.5 23.8

25/04/2024 01:00 00:15:00 168 27.8 50 29.6 22.9

25/04/2024 01:15 00:15:00 169 28.5 41.9 31.2 23.1

25/04/2024 01:30 00:15:00 170 28.9 41.3 31.9 24

25/04/2024 01:45 00:15:00 171 28.3 40.1 31.2 23.1

25/04/2024 02:00 00:15:00 172 28.2 39.6 30.8 23.5

25/04/2024 02:15 00:15:00 173 27 40.5 29.3 23.1

25/04/2024 02:30 00:15:00 174 27.9 40.9 31.1 21.9

25/04/2024 02:45 00:15:00 175 26.5 36.6 29.3 21.4

25/04/2024 03:00 00:15:00 176 25.8 39.6 28.7 20.6

25/04/2024 03:15 00:15:00 177 34.5 50.1 37.3 25.1

25/04/2024 03:30 00:15:00 178 27 39.4 29.8 21.4

25/04/2024 03:45 00:15:00 179 33.3 53 33.7 20.6

25/04/2024 04:00 00:15:00 180 25.5 39.3 27.2 21.3

25/04/2024 04:15 00:15:00 181 23.1 38 25.7 20

25/04/2024 04:30 00:15:00 182 19.8 39 20.5 20

25/04/2024 04:45 00:15:00 183 19.7 33.2 22 20

25/04/2024 05:00 00:15:00 184 32.3 49.8 36.7 20

25/04/2024 05:15 00:15:00 185 39.3 54.7 43.1 26.7

25/04/2024 05:30 00:15:00 186 44.2 59.4 46.9 38.8

25/04/2024 05:45 00:15:00 187 48.5 66.6 50 39.2

25/04/2024 06:00 00:15:00 188 42.2 56.1 45 36.8

25/04/2024 06:15 00:15:00 189 45.9 62.2 48.7 37.3

25/04/2024 06:30 00:15:00 190 44.3 64.7 46.3 35.4

25/04/2024 06:45 00:15:00 191 43.1 62.6 45.8 37

25/04/2024 07:00 00:15:00 192 57.5 89.3 46.2 35.2

25/04/2024 07:15 00:15:00 193 43 62.3 45.8 34.6

25/04/2024 07:30 00:15:00 194 41 59.2 42.1 33.3

25/04/2024 07:45 00:15:00 195 46.1 69.8 46.9 34.1

25/04/2024 08:00 00:15:00 196 40.1 59.6 42.6 32.4



25/04/2024 08:15 00:15:00 197 42.3 62.4 46.1 33.4

25/04/2024 08:30 00:15:00 198 50.3 72.9 49.5 38.3

25/04/2024 08:45 00:15:00 199 43.2 63.5 44.6 37.9

25/04/2024 09:00 00:15:00 200 48.3 69.7 49.6 39.7

25/04/2024 09:15 00:15:00 201 46.3 64.6 48.1 35.5

25/04/2024 09:30 00:15:00 202 42.5 56.4 46 34.2

25/04/2024 09:45 00:15:00 203 42.1 58.3 45.6 32.9

25/04/2024 10:00 00:15:00 204 42.6 59.8 46.2 34.4

25/04/2024 10:15 00:15:00 205 45 60.3 48 38.8

25/04/2024 10:30 00:15:00 206 41.2 58.3 44.7 34

25/04/2024 10:45 00:15:00 207 43.4 57.4 46.6 34.8

25/04/2024 11:00 00:15:00 208 43.2 64.1 43.3 31.5

25/04/2024 11:15 00:15:00 209 42 63.6 42.4 30.7

25/04/2024 11:30 00:15:00 210 41.4 60.9 44.9 31.4

25/04/2024 11:45 00:15:00 211 42.9 68.3 44.4 31.8

25/04/2024 12:00 00:15:00 212 48.8 66.5 50.2 31.9

25/04/2024 12:15 00:15:00 213 44.3 61.5 47.6 32.7

25/04/2024 12:30 00:15:00 214 41 59.5 44.3 31.4

25/04/2024 12:45 00:15:00 215 41.8 58.6 45 31.5

25/04/2024 13:00 00:15:00 216 40.4 55.8 44.3 29.3

25/04/2024 13:15 00:15:00 217 44.3 70.9 45.2 31.5

25/04/2024 13:30 00:15:00 218 39.9 53.9 43.9 30.8

25/04/2024 13:45 00:15:00 219 43 61.2 44.3 30.6

25/04/2024 14:00 00:15:00 220 46.4 75.3 45.7 32.6

25/04/2024 14:15 00:15:00 221 40 60 43 31.7

25/04/2024 14:30 00:15:00 222 43.7 78.8 43.4 29.1

25/04/2024 14:45 00:15:00 223 43.9 69.6 45.2 33.6

25/04/2024 15:00 00:15:00 224 43 60.2 45.4 32.5

25/04/2024 15:15 00:15:00 225 40.6 59.1 42.1 31.6

25/04/2024 15:30 00:15:00 226 41.7 56.6 45.5 31.2

25/04/2024 15:45 00:15:00 227 52.7 77.5 50.2 33.8

25/04/2024 16:00 00:15:00 228 43.5 58.7 46.6 34.8

25/04/2024 16:15 00:15:00 229 45.1 65.4 48.7 34.3

25/04/2024 16:30 00:15:00 230 44.2 66.1 47 34.4

25/04/2024 16:45 00:15:00 231 42.8 58 46.5 33.6

25/04/2024 17:00 00:15:00 232 45.6 63.6 48.3 34.8

25/04/2024 17:15 00:15:00 233 47 64.7 50 36.3

25/04/2024 17:30 00:15:00 234 46 62.6 48.3 38.9

25/04/2024 17:45 00:15:00 235 45.9 60.5 47.7 42.7

25/04/2024 18:00 00:15:00 236 44.3 57.8 46.6 39.7

25/04/2024 18:15 00:15:00 237 47.3 76.9 46.6 38

25/04/2024 18:30 00:15:00 238 45.3 61.5 48.1 40.3

25/04/2024 18:45 00:15:00 239 44 56 45.8 41.3

25/04/2024 19:00 00:15:00 240 46.4 67.2 47 41.7

25/04/2024 19:15 00:15:00 241 48.1 63 51.4 42.1

25/04/2024 19:30 00:15:00 242 51.5 62.8 54.4 45.8

25/04/2024 19:45 00:15:00 243 45.8 67 47.1 40.6

25/04/2024 20:00 00:15:00 244 45.5 66.1 47 41.8



25/04/2024 20:15 00:15:00 245 46.4 64.4 49 41.4

25/04/2024 20:30 00:15:00 246 49.1 65 54.1 40.5

25/04/2024 20:45 00:15:00 247 48.6 68.6 53.6 37.9

25/04/2024 21:00 00:15:00 248 42.9 57.5 46 36.4

25/04/2024 21:15 00:15:00 249 40.7 60.1 43.2 35.5

25/04/2024 21:30 00:15:00 250 37.4 59.9 38.8 32.4

25/04/2024 21:45 00:15:00 251 38 61.3 39 31.9

25/04/2024 22:00 00:15:00 252 36.5 56 38.1 32.6

25/04/2024 22:15 00:15:00 253 32.3 51.9 34 28.7

25/04/2024 22:30 00:15:00 254 37.2 64.1 35 29.2

25/04/2024 22:45 00:15:00 255 29.4 42.7 32 25.2

25/04/2024 23:00 00:15:00 256 33.5 52.2 35 24.7

25/04/2024 23:15 00:15:00 257 30.8 46.7 34.2 24.8

25/04/2024 23:30 00:15:00 258 32 49.8 34 26.6

25/04/2024 23:45 00:15:00 259 33.1 59.7 34.2 29.6

26/04/2024 00:00 00:15:00 260 29.3 43.6 31.3 25.6

26/04/2024 00:15 00:15:00 261 28.5 49.3 29.9 24.4

26/04/2024 00:30 00:15:00 262 29.6 49.3 31.7 24.8

26/04/2024 00:45 00:15:00 263 27.5 44 29.7 23.2

26/04/2024 01:00 00:15:00 264 27.4 48.9 29.5 22.9

26/04/2024 01:15 00:15:00 265 32.4 53.3 31.8 23.2

26/04/2024 01:30 00:15:00 266 26.5 40.6 28.7 22.8

26/04/2024 01:45 00:15:00 267 27.6 43.4 29.8 23.5

26/04/2024 02:00 00:15:00 268 28.2 43.3 30.6 23.4

26/04/2024 02:15 00:15:00 269 26.7 41.9 29.3 22.2

26/04/2024 02:30 00:15:00 270 27.8 39.9 30.5 23.2

26/04/2024 02:45 00:15:00 271 26.9 42.8 29.3 21.8

26/04/2024 03:00 00:15:00 272 27.5 37.5 30.3 22.4

26/04/2024 03:15 00:15:00 273 31.9 44.7 35.7 24.7

26/04/2024 03:30 00:15:00 274 27.7 45.1 29.8 23.1

26/04/2024 03:45 00:15:00 275 30.8 46.6 33.8 21.4

26/04/2024 04:00 00:15:00 276 27.2 47.5 29.9 21.9

26/04/2024 04:15 00:15:00 277 28.5 41.1 31.5 22.2

26/04/2024 04:30 00:15:00 278 27.4 39.2 29.9 22.7

26/04/2024 04:45 00:15:00 279 30.6 49.4 32.8 24.5

26/04/2024 05:00 00:15:00 280 38 51.5 42 28

26/04/2024 05:15 00:15:00 281 45.1 55.3 48.1 39.9

26/04/2024 05:30 00:15:00 282 46.9 58.4 50.4 40.9

26/04/2024 05:45 00:15:00 283 46.7 57.4 50 40.3

26/04/2024 06:00 00:15:00 284 44.5 58.8 47.4 38.8

26/04/2024 06:15 00:15:00 285 48.1 68.1 49.7 37.1

26/04/2024 06:30 00:15:00 286 45.6 67.4 46.3 37.1

26/04/2024 06:45 00:15:00 287 42.5 60.1 44.8 37

26/04/2024 07:00 00:15:00 288 41.7 54 44 37.7

26/04/2024 07:15 00:15:00 289 43.4 61.9 45.4 37.2

26/04/2024 07:30 00:15:00 290 47.9 65.3 50.3 36.6

26/04/2024 07:45 00:15:00 291 62.6 93.2 44 35.8

26/04/2024 08:00 00:15:00 292 41.6 56.2 45.1 35.6



26/04/2024 08:15 00:15:00 293 41.7 60 44.3 34.4

26/04/2024 08:30 00:15:00 294 44.3 66.6 47.2 33.9

26/04/2024 08:45 00:15:00 295 44.1 62.2 47.2 37.6

26/04/2024 09:00 00:15:00 296 42 61.4 43.4 37

26/04/2024 09:15 00:15:00 297 40.9 64.1 42.9 36.3

26/04/2024 09:30 00:15:00 298 58.2 84.2 47 36.6

26/04/2024 09:45 00:15:00 299 43.5 76.5 44.3 32.4

26/04/2024 10:00 00:15:00 300 42.5 77.1 41.9 31.8

26/04/2024 10:15 00:15:00 301 46 65.6 48.4 36.9

26/04/2024 10:30 00:15:00 302 43.9 65.1 41.2 31.4

26/04/2024 10:45 00:15:00 303 42 58.6 44.6 32.1

26/04/2024 11:00 00:15:00 304 41.7 58.7 45.5 32

26/04/2024 11:15 00:15:00 305 39.4 58.9 42.7 31

26/04/2024 11:30 00:15:00 306 41.8 62.8 44.6 32.7

26/04/2024 11:45 00:15:00 307 44.2 63.4 48.2 32.6

26/04/2024 12:00 00:15:00 308 42.5 59.1 46.6 31.5

26/04/2024 12:15 00:15:00 309 41.3 58.3 45.1 31.8

26/04/2024 12:30 00:15:00 310 40.7 62 42.5 32.3

26/04/2024 12:45 00:15:00 311 39.9 58.6 42.9 30.4

26/04/2024 13:00 00:15:00 312 39 59.4 42 30.6

26/04/2024 13:15 00:15:00 313 45.3 73.6 43 31.9

26/04/2024 13:30 00:15:00 314 40.3 58 43.8 31.6

26/04/2024 13:45 00:15:00 315 39.5 55.6 42.6 30.3

26/04/2024 14:00 00:15:00 316 41 57.7 44.8 29.7

26/04/2024 14:15 00:15:00 317 41.7 60.5 44.8 31.8

26/04/2024 14:30 00:15:00 318 42.8 55.1 46.3 34

26/04/2024 14:45 00:15:00 319 44.7 65 47.5 31.4

26/04/2024 15:00 00:15:00 320 46.3 74.5 47.3 29.8

26/04/2024 15:15 00:15:00 321 39.9 60.8 42.2 32

26/04/2024 15:30 00:15:00 322 43.8 72.2 41.4 33.5

26/04/2024 15:45 00:15:00 323 42.1 65.8 44.1 32.9

26/04/2024 16:00 00:15:00 324 41.6 63.2 43.8 34.8

26/04/2024 16:15 00:15:00 325 40.1 61 43 32.5

26/04/2024 16:30 00:15:00 326 39.1 50.6 42.2 34

26/04/2024 16:45 00:15:00 327 44.7 62.2 48.7 33.9

26/04/2024 17:00 00:09:04 328 53.6 79.5 53.1 32.1

26/04/2024 17:15 00:15:00 329 13.8 22.1 20 20



Location NMP4

Time Duration Name LAeq (dB) LAFMax (dB) Ln3 (10) (dB) Ln5 (90) (dB)

22/04/2024 12:52 00:07:23 2 51.4 67.3 55.4 33.3

22/04/2024 13:00 00:15:00 3 38.8 66.3 41.6 31.1

22/04/2024 13:15 00:15:00 4 38.3 53.4 41.9 30.7

22/04/2024 13:30 00:15:00 5 36.6 53.9 40 29.7

22/04/2024 13:45 00:15:00 6 38.3 57 41.4 30

22/04/2024 14:00 00:15:00 7 38.3 59.6 40.8 31.2

22/04/2024 14:15 00:15:00 8 37.9 59.7 40.6 32.3

22/04/2024 14:30 00:15:00 9 40.9 57.8 43.4 35.4

22/04/2024 14:45 00:15:00 10 40.2 59.8 40.3 31.4

22/04/2024 15:00 00:15:00 11 54.7 68.3 59.5 34.6

22/04/2024 15:15 00:15:00 12 53.5 70 58.3 37.7

22/04/2024 15:30 00:15:00 13 54.3 70.9 55 37.1

22/04/2024 15:45 00:15:00 14 52.8 67.9 54.8 37.2

22/04/2024 16:00 00:15:00 15 51.9 66.5 55 35.4

22/04/2024 16:15 00:15:00 16 49.3 62.2 53.6 36.7

22/04/2024 16:30 00:15:00 17 63.3 82.8 59.8 35.9

22/04/2024 16:45 00:15:00 18 46.8 64.6 47.3 33

22/04/2024 17:00 00:15:00 19 49.7 65.8 52.1 36.6

22/04/2024 17:15 00:15:00 20 47.6 62.5 51.1 33.7

22/04/2024 17:30 00:15:00 21 38.7 56.5 41.5 31.5

22/04/2024 17:45 00:15:00 22 37.7 54.2 40.8 32

22/04/2024 18:00 00:15:00 23 40.1 61 42.6 32.2

22/04/2024 18:15 00:15:00 24 41.2 64.1 44.1 31.6

22/04/2024 18:30 00:15:00 25 45.1 64.5 48.8 32

22/04/2024 18:45 00:15:00 26 49.4 64 51.3 32

22/04/2024 19:00 00:15:00 27 45.3 63.1 43.7 31.7

22/04/2024 19:15 00:15:00 28 45.2 63.7 48.1 31.4

22/04/2024 19:30 00:12:07 29 43.1 66.4 42.4 30.5

24/04/2024 12:50 00:09:05 30 63.8 96.9 43.1 29

24/04/2024 13:00 00:15:00 31 36.8 58 39.5 27.9

24/04/2024 13:15 00:15:00 32 45.5 64.7 44.8 29.5

24/04/2024 13:30 00:15:00 33 40.4 66.9 43.7 28.8

24/04/2024 13:45 00:15:00 34 40.8 59.1 40.4 29.4

24/04/2024 14:00 00:15:00 35 34.8 49 38.2 26.6

24/04/2024 14:15 00:15:00 36 38.7 58.7 42.4 27.4

24/04/2024 14:30 00:15:00 37 41.2 64.5 44.1 27.6

24/04/2024 14:45 00:15:00 38 40.8 59 44.4 26.9

24/04/2024 15:00 00:15:00 39 35.5 51.2 38.9 27.8

24/04/2024 15:15 00:15:00 40 49.5 77.5 44.9 29.1

24/04/2024 15:30 00:15:00 41 47.7 63.8 44.5 28.9

24/04/2024 15:45 00:15:00 42 52.6 65.5 58.5 28.4

24/04/2024 16:00 00:15:00 43 38.2 54.6 41 32.2

24/04/2024 16:15 00:15:00 44 40 63.3 42.3 31

24/04/2024 16:30 00:15:00 45 40.7 58.7 44.2 32.5

24/04/2024 16:45 00:15:00 46 37 53.1 39.6 30.3

24/04/2024 17:00 00:15:00 47 35.3 53.6 38.6 27.2



24/04/2024 17:15 00:15:00 48 35.3 55.7 37.8 26.8

24/04/2024 17:30 00:15:00 49 37.9 54.7 41.2 27.8

24/04/2024 17:45 00:15:00 50 38.2 58.3 41.3 29.8

24/04/2024 18:00 00:15:00 51 39.4 59.4 42.3 28.5

24/04/2024 18:15 00:15:00 52 39.4 59.9 41.6 31.1

24/04/2024 18:30 00:15:00 53 40.5 58.5 43.1 34.1

24/04/2024 18:45 00:15:00 54 42.7 58.2 46.4 33.3

24/04/2024 19:00 00:15:00 55 42 61.8 45.9 29.8

24/04/2024 19:15 00:15:00 56 48.1 64.7 51.7 31.5

24/04/2024 19:30 00:15:00 57 42.5 59.5 46.2 31.6

24/04/2024 19:45 00:15:00 58 38.8 55.3 42.3 28.5

24/04/2024 20:00 00:15:00 59 37.3 53.4 40.8 28.1

24/04/2024 20:15 00:15:00 60 35.9 53.2 38.6 27.7

24/04/2024 20:30 00:15:00 61 27.9 48.6 30 24.9

24/04/2024 20:45 00:15:00 62 27.5 40.7 28.8 25.5

24/04/2024 21:00 00:15:00 63 27.6 41.2 29.4 25.2

24/04/2024 21:15 00:15:00 64 26.9 44.3 28.2 24.3

24/04/2024 21:30 00:15:00 65 26.5 40.1 27.8 24.6

24/04/2024 21:45 00:15:00 66 27 40 28.1 25.3

24/04/2024 22:00 00:15:00 67 27.1 40.1 28.5 24.8

24/04/2024 22:15 00:15:00 68 25.4 41.4 26.5 23.7

24/04/2024 22:30 00:15:00 69 27.1 39.9 29 23.8

24/04/2024 22:45 00:15:00 70 28.5 47.3 30.9 23.9

24/04/2024 23:00 00:15:00 71 25.6 38.3 27.4 23.4

24/04/2024 23:15 00:15:00 72 24.9 34.8 26.4 23.2

24/04/2024 23:30 00:15:00 73 26.9 41.2 29.3 23.6

24/04/2024 23:45 00:15:00 74 26.7 39.1 29.1 23.8

25/04/2024 00:00 00:15:00 75 24.9 40.3 26.2 23.2

25/04/2024 00:15 00:15:00 76 24.1 33.8 25.4 22.7

25/04/2024 00:30 00:15:00 77 23.9 36.9 25.3 22.2

25/04/2024 00:45 00:15:00 78 25.1 38.5 26.2 23

25/04/2024 01:00 00:15:00 79 24.8 32.3 26.1 23.1

25/04/2024 01:15 00:15:00 80 25.1 38.8 26.1 23.2

25/04/2024 01:30 00:15:00 81 24.3 30.4 25.5 23.2

25/04/2024 01:45 00:15:00 82 23.9 29.2 25.2 22.1

25/04/2024 02:00 00:15:00 83 24 28.3 25.1 22.5

25/04/2024 02:15 00:15:00 84 33.5 52.4 37.5 23.9

25/04/2024 02:30 00:15:00 85 27 39.4 27.7 25.2

25/04/2024 02:45 00:15:00 86 33.8 50.5 33.3 26.2

25/04/2024 03:00 00:15:00 87 29.6 40.4 30.9 27.6

25/04/2024 03:15 00:15:00 88 28.2 39.2 29.6 25.8

25/04/2024 03:30 00:15:00 89 27 37.3 27.6 26.1

25/04/2024 03:45 00:15:00 90 27.5 35.9 28 26.9

25/04/2024 04:00 00:15:00 91 32.8 47.9 36.1 27.6

25/04/2024 04:15 00:15:00 92 44.8 61.6 48.1 32.8

25/04/2024 04:30 00:15:00 93 51.5 67.5 55.5 39

25/04/2024 04:45 00:15:00 94 48 61.7 52.3 37.7

25/04/2024 05:00 00:15:00 95 47 68.2 47.7 35.1



25/04/2024 05:15 00:15:00 96 43.7 58.9 47.2 35.7

25/04/2024 05:30 00:15:00 97 43.3 57.2 47 34.5

25/04/2024 05:45 00:15:00 98 43 57.5 46.3 34.5

25/04/2024 06:00 00:15:00 99 43.6 55.6 47.4 35.7

25/04/2024 06:15 00:15:00 100 45 56.7 49 34.9

25/04/2024 06:30 00:15:00 101 47.2 59.5 51.4 35.4

25/04/2024 06:45 00:15:00 102 47.9 62.3 52.7 33.6

25/04/2024 07:00 00:15:00 103 47.5 61.8 51.9 34.6

25/04/2024 07:15 00:15:00 104 48.2 62.1 52.8 31.7

25/04/2024 07:30 00:15:00 105 42.3 62.5 45.5 32.4

25/04/2024 07:45 00:15:00 106 40.7 59.2 44.1 31.2

25/04/2024 08:00 00:15:00 107 41.3 68 44.7 30.7

25/04/2024 08:15 00:15:00 108 42.8 57.7 46.5 31.8

25/04/2024 08:30 00:15:00 109 39.7 54.8 43.3 30.8

25/04/2024 08:45 00:15:00 110 48.3 67.6 48.9 30.7

25/04/2024 09:00 00:15:00 111 58.8 69.8 63.4 33.9

25/04/2024 09:15 00:15:00 112 49 72.1 49.5 33.8

25/04/2024 09:30 00:15:00 113 52 65.8 58.1 34.4

25/04/2024 09:45 00:15:00 114 41.4 71.4 43.4 34.2

25/04/2024 10:00 00:15:00 115 42.6 64.3 45.7 31.3

25/04/2024 10:15 00:15:00 116 42.8 65.5 45.2 30.4

25/04/2024 10:30 00:15:00 117 40.2 56.9 43.6 30.3

25/04/2024 10:45 00:15:00 118 39.8 62.1 43 30

25/04/2024 11:00 00:15:00 119 39.4 57 42.1 29.6

25/04/2024 11:15 00:15:00 120 45.5 62.3 50.1 31.8

25/04/2024 11:30 00:15:00 121 42.6 61.2 46 30.6

25/04/2024 11:45 00:15:00 122 36.9 57.7 39.9 28.2

25/04/2024 12:00 00:15:00 123 47.1 66.3 44 30.3

25/04/2024 12:15 00:15:00 124 37.8 56.5 41.4 29.1

25/04/2024 12:30 00:15:00 125 37.9 51.8 41.4 29.9

25/04/2024 12:45 00:15:00 126 36.8 52.8 40 29.2

25/04/2024 13:00 00:15:00 127 43.9 76.2 41.5 29.4

25/04/2024 13:15 00:15:00 128 44.6 61.4 44 31.6

25/04/2024 13:30 00:15:00 129 47.5 62.2 49.9 31.4

25/04/2024 13:45 00:15:00 130 40.1 60.7 43.8 30.3

25/04/2024 14:00 00:15:00 131 38.6 54.7 41.7 30.8

25/04/2024 14:15 00:15:00 132 38.3 52.1 41.6 30.9

25/04/2024 14:30 00:15:00 133 39 62.5 42 29.5

25/04/2024 14:45 00:15:00 134 57.9 70.1 63.6 32.7

25/04/2024 15:00 00:15:00 135 44.2 62.7 47.8 36.3

25/04/2024 15:15 00:15:00 136 42.9 63.6 46.2 36.3

25/04/2024 15:30 00:15:00 137 43 66.6 46 34.4

25/04/2024 15:45 00:15:00 138 54.6 67.2 59.1 34.2

25/04/2024 16:00 00:15:00 139 37.2 55.9 41 28.8

25/04/2024 16:15 00:15:00 140 40.3 53.9 43 35.1

25/04/2024 16:30 00:15:00 141 39.6 58.4 41.4 36.5

25/04/2024 16:45 00:15:00 142 39.4 54.4 41.4 36.1

25/04/2024 17:00 00:15:00 143 39 56.7 40.5 35.8



25/04/2024 17:15 00:15:00 144 38 55.1 39.7 34.2

25/04/2024 17:30 00:15:00 145 40.8 56.2 43.3 36.1

25/04/2024 17:45 00:15:00 146 40.2 54.6 42.9 35.4

25/04/2024 18:00 00:15:00 147 40.9 61 44.1 34.9

25/04/2024 18:15 00:15:00 148 44.5 62.5 47 35.7

25/04/2024 18:30 00:15:00 149 45.2 57 49.2 36.3

25/04/2024 18:45 00:15:00 150 41.9 55.5 45 35.6

25/04/2024 19:00 00:15:00 151 41.9 56.9 44.9 36.4

25/04/2024 19:15 00:15:00 152 41.2 57.9 43.8 36.1

25/04/2024 19:30 00:15:00 153 43.8 59.7 47.3 36.6

25/04/2024 19:45 00:15:00 154 40.2 54.2 43.8 32.6

25/04/2024 20:00 00:15:00 155 38.1 50.6 41.1 32.8

25/04/2024 20:15 00:15:00 156 36.6 54.9 37.9 31.8

25/04/2024 20:30 00:15:00 157 33.8 45 35.6 31.5

25/04/2024 20:45 00:15:00 158 38.3 71.5 36.7 32.3

25/04/2024 21:00 00:15:00 159 33.3 48.7 34.5 30.9

25/04/2024 21:15 00:15:00 160 32.1 46.8 34.6 28

25/04/2024 21:30 00:15:00 161 32.6 44.5 34.9 29.5

25/04/2024 21:45 00:15:00 162 30.4 43.5 32.7 27.3

25/04/2024 22:00 00:15:00 163 30.2 42.5 31.4 28

25/04/2024 22:15 00:15:00 164 34.2 51.4 36.2 30.3

25/04/2024 22:30 00:15:00 165 34.8 45.4 36.6 32.3

25/04/2024 22:45 00:15:00 166 34 46.3 35.9 30.9

25/04/2024 23:00 00:15:00 167 32.5 44.7 34.3 30.3

25/04/2024 23:15 00:15:00 168 29.8 41 31.2 28.3

25/04/2024 23:30 00:15:00 169 32.1 46.9 34.1 28.8

25/04/2024 23:45 00:15:00 170 29.7 38.1 31.2 28.1

26/04/2024 00:00 00:15:00 171 29.8 41 31.3 27.9

26/04/2024 00:15 00:15:00 172 32.2 45.9 34.4 28

26/04/2024 00:30 00:15:00 173 30.6 44.6 31.9 28.4

26/04/2024 00:45 00:15:00 174 30.1 39.7 31.5 28.4

26/04/2024 01:00 00:15:00 175 30.4 41.8 31.9 28.4

26/04/2024 01:15 00:15:00 176 34.9 56.9 32 28.1

26/04/2024 01:30 00:15:00 177 30.5 42.3 32.2 28.4

26/04/2024 01:45 00:15:00 178 29.4 40.1 30.9 27.9

26/04/2024 02:00 00:15:00 179 29.6 39.3 31 27.8

26/04/2024 02:15 00:15:00 180 33.2 49.9 36.4 27.7

26/04/2024 02:30 00:15:00 181 30.1 44.2 32.3 27.1

26/04/2024 02:45 00:15:00 182 33.1 47.9 37.3 26.7

26/04/2024 03:00 00:15:00 183 31.2 47.8 33.5 26.8

26/04/2024 03:15 00:15:00 184 30.1 45.9 32.2 27

26/04/2024 03:30 00:15:00 185 28.9 42.7 30.5 26.6

26/04/2024 03:45 00:15:00 186 29.6 43.1 32 26.2

26/04/2024 04:00 00:15:00 187 40.2 59.5 44.2 26.7

26/04/2024 04:15 00:15:00 188 48 64.7 51.6 38.7

26/04/2024 04:30 00:15:00 189 46.8 67.1 49.5 38.9

26/04/2024 04:45 00:15:00 190 43 61.3 45.7 37.6

26/04/2024 05:00 00:15:00 191 44.4 59.9 46.4 37.2



26/04/2024 05:15 00:15:00 192 42.4 56.9 45.3 36.2

26/04/2024 05:30 00:15:00 193 42.9 57.7 45.3 36.8

26/04/2024 05:45 00:15:00 194 44.5 64.6 46.2 37.9

26/04/2024 06:00 00:15:00 195 43.5 61.2 45.3 38.5

26/04/2024 06:15 00:15:00 196 42.8 59.8 45.2 37.2

26/04/2024 06:30 00:15:00 197 44.4 61.6 47 36.9

26/04/2024 06:45 00:15:00 198 40.4 53.1 43.2 35.4

26/04/2024 07:00 00:15:00 199 54.3 80 46.9 34.5

26/04/2024 07:15 00:15:00 200 50.7 70.8 49.7 38.5

26/04/2024 07:30 00:15:00 201 47.2 63.9 49.7 38.8

26/04/2024 07:45 00:15:00 202 48.2 61.4 50.8 44.5

26/04/2024 08:00 00:15:00 203 42.5 57.7 46.1 33.4

26/04/2024 08:15 00:15:00 204 45 63.5 48 33.4

26/04/2024 08:30 00:15:00 205 44.2 62.4 46.7 35.6

26/04/2024 08:45 00:15:00 206 53.6 77.7 51.6 34

26/04/2024 09:00 00:15:00 207 40.7 63.2 42.7 33.3

26/04/2024 09:15 00:15:00 208 40.9 67.6 42.8 33.7

26/04/2024 09:30 00:15:00 209 38.8 60.2 41.1 32.7

26/04/2024 09:45 00:15:00 210 39.7 59.7 42.4 32.4

26/04/2024 10:00 00:15:00 211 41.7 59.8 44.6 33.7

26/04/2024 10:15 00:15:00 212 46 62.5 46.6 37.1

26/04/2024 10:30 00:15:00 213 42.9 56.1 46.3 33.3

26/04/2024 10:45 00:15:00 214 41.5 56 46.4 31.9

26/04/2024 11:00 00:15:00 215 40.8 52.3 45.7 32.3

26/04/2024 11:15 00:15:00 216 41.7 51.9 44.9 32.6

26/04/2024 11:30 00:15:00 217 40 54.2 45.3 32.1

26/04/2024 11:45 00:15:00 218 44.5 63.3 42.7 31.7

26/04/2024 12:00 00:15:00 219 38.2 60.6 40.8 31.6

26/04/2024 12:15 00:15:00 220 40.3 58.6 43.1 33.5

26/04/2024 12:30 00:15:00 221 38.6 51.8 40.8 35

26/04/2024 12:45 00:15:00 222 40 57.8 42.5 34.7

26/04/2024 13:00 00:15:00 223 41.3 58.2 43.9 33.2

26/04/2024 13:15 00:15:00 224 50.4 66.7 51.1 32.5

26/04/2024 13:30 00:15:00 225 46.1 68.3 49 32

26/04/2024 13:45 00:15:00 226 40.1 64.8 42.7 31.9

26/04/2024 14:00 00:15:00 227 36.9 49.2 40.1 31.3

26/04/2024 14:15 00:15:00 228 38.1 53.6 41.1 32.9

26/04/2024 14:30 00:15:00 229 39.8 56.5 42.4 34.8

26/04/2024 14:45 00:15:00 230 41.2 56.5 44.1 35

26/04/2024 15:00 00:15:00 231 40.7 58.7 43.1 36.3

26/04/2024 15:15 00:15:00 232 47.9 64.9 48.5 34.4

26/04/2024 15:30 00:06:29 233 41.4 65.7 41.9 32.8

26/04/2024 16:00 00:15:00 234 69.7 103 68.6 20

26/04/2024 16:15 00:13:51 235 77.6 105 73.9 30.5



NMP5

Start: 2024-04-24 11:23:50

End: 2024-04-24 12:08:53

Country roadside location.

Configuration

Device Info: XL2, SNo. A2A-16311-E0, FW4.21 Type Approved

Mic Type: NTi Audio M2230, SNo. 8567, User calibrated 2024-04-24  11:22

Mic Sensitivity: 38.9 mV/Pa

Range: 20 - 120 dB

LAFmax_dt LAFmin_dt LAeq_dt



Results

Type Start Duration
LAFmax

[dB]

LAFmin

[dB]

LAeq

[dB] 10.0%

[dB]

LAeq

90.0%

[dB]

Recorded 2024-04-24 11:23:50 00:45:03 76.8 28.7 50.9

Project Result 00:45:03 76.8 28.7 50.9 51.7 34.2

Markers

Type Start Duration
LAFmax

[dB]

LAFmin

[dB]

LAeq

[dB] 10.0%

[dB]

LAeq

90.0%

[dB]

#1 (1) 00:15:00 76.8 30.0 52.6 55.3 34.8

#2 (1) 00:15:00 66.3 28.7 45.5 49.0 33.5

#3 (1) 00:15:00 73.3 29.6 51.9 55.0 34.4

Unmarked 00:00:03 44.3 33.1 37.6 39.8 35.6



NMP6

Start: 2024-04-24 12:21:26

End: 2024-04-24 13:06:29

Quiet countryside location.

Configuration

Device Info: XL2, SNo. A2A-16311-E0, FW4.21 Type Approved

Mic Type: NTi Audio M2230, SNo. 8567, User calibrated 2024-04-24  11:22

Mic Sensitivity: 38.9 mV/Pa

Range: 20 - 120 dB

LAFmax_dt LAFmin_dt LAeq_dt



Results

Type Start Duration
LAFmax

[dB]

LAFmin

[dB]

LAeq

[dB] 10.0%

[dB]

LAeq

90.0%

[dB]

Recorded 2024-04-24 12:21:26 00:45:03 62.5 27.7 41.5

Project Result 00:45:03 62.5 27.7 41.5 43.7 33.3

Markers

Type Start Duration
LAFmax

[dB]

LAFmin

[dB]

LAeq

[dB] 10.0%

[dB]

LAeq

90.0%

[dB]

#1 (1) 00:15:00 58.7 27.7 41.3 43.9 33.4

#2 (1) 00:15:00 60.2 28.4 41.8 44.6 32.6

#3 (1) 00:15:00 62.5 28.9 41.4 42.8 34.1

Unmarked 00:00:03 42.8 34.8 39.1 41.0 36.9



NMP7

Start: 2024-04-24 13:34:30

End: 2024-04-24 14:19:37

Configuration

Device Info: XL2, SNo. A2A-16311-E0, FW4.21 Type Approved

Mic Type: NTi Audio M2230, SNo. 8567, User calibrated 2024-04-24  11:22

Mic Sensitivity: 38.9 mV/Pa

Range: 20 - 120 dB

LAFmax_dt LAFmin_dt LAeq_dt



Results

Type Start Duration
LAFmax

[dB]

LAFmin

[dB]

LAeq

[dB] 10.0%

[dB]

LAeq

90.0%

[dB]

Recorded 2024-04-24 13:34:30 00:45:07 77.1 25.8 48.6

Project Result 00:45:07 77.1 25.8 48.6 42.4 31.5

Markers

Type Start Duration
LAFmax

[dB]

LAFmin

[dB]

LAeq

[dB] 10.0%

[dB]

LAeq

90.0%

[dB]

#1 (1) 00:15:00 69.0 26.5 43.6 42.1 32.7

#2 (1) 00:15:00 77.1 26.4 51.5 42.2 31.9

#3 (1) 00:15:00 75.4 25.8 47.2 43.8 30.6

Unmarked 00:00:07 41.0 32.7 36.9 39.1 34.2



NMP8 #1 & 2

Start: 2024-04-24 15:03:46

End: 2024-04-24 15:33:51

Configuration

Device Info: XL2, SNo. A2A-16311-E0, FW4.21 Type Approved

Mic Type: NTi Audio M2230, SNo. 8567, User calibrated 2024-04-24  14:20

Mic Sensitivity: 39.0 mV/Pa

Range: 0 - 100 dB

LAFmax_dt LAFmin_dt LAeq_dt



Results

Type Start Duration
LAFmax

[dB]

LAFmin

[dB]

LAeq

[dB] 10.0%

[dB]

LAeq

90.0%

[dB]

Recorded 2024-04-24 15:03:46 00:30:05 59.8 24.0 41.9

Project Result 00:30:05 59.8 24.0 41.9 46.4 30.4

Markers

Type Start Duration
LAFmax

[dB]

LAFmin

[dB]

LAeq

[dB] 10.0%

[dB]

LAeq

90.0%

[dB]

#1 (1) 00:15:00 59.8 24.0 42.9 47.9 30.3

#2 (1) 00:15:00 55.6 26.0 40.6 45.0 30.5

Unmarked 00:00:05 38.5 27.4 33.7 35.2 28.2



NMP8 #3

Start: 2024-04-24 14:48:12

End: 2024-04-24 15:03:17

Configuration

Device Info: XL2, SNo. A2A-16311-E0, FW4.21 Type Approved

Mic Type: NTi Audio M2230, SNo. 8567, User calibrated 2024-04-24  14:20

Mic Sensitivity: 39.0 mV/Pa

Range: 20 - 120 dB

LAFmax_dt LAFmin_dt LAeq_dt



Results

Type Start Duration
LAFmax

[dB]

LAFmin

[dB]

LAeq

[dB] 10.0%

[dB]

LAeq

90.0%

[dB]

Recorded 2024-04-24 14:48:12 00:15:05 80.1 25.1 52.1

Project Result 00:15:05 80.1 25.1 52.1 47.3 30.0


