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Introduction

B The objective of this Round 4 guidance note is to provide practical information,
advice and guidance to designated Noise Mapping Bodies on the assessment of
the results of strategic noise maps developed under the Environmental Noise
Regulations.

B Guidance is issued as applicable only to the assessment of the results of
strategic noise maps developed under the Regulations. The guidance updates,
revises and replaces the previous Version 3 guidance of January 2025, and the
revised Section 10 guidance of October 2017.

B The third part of the guidance note provides an overview of the requirements set
out within the Regulations, roles and responsibilities of the noise mapping
bodies, and sequence of activities to be undertaken during implementation of
the Regulations.

B It provides guidance on the assessment of the results of the strategic noise
maps to be undertaken to determine noise exposure and harmful effects, as
required under the Regulations and to be reported to the EPA.




Introduction

This third part of the Round 4 guidance is to be read alongside the other parts:
« Part 1: Requirements

« Part 2: Calculation Methodology & Noise Modelling

« Part 4: Publication and Reporting

This document should also be read in conjunction with the following:

« European Communities (Environmental Noise) Regulations 2018, S.I. No. 549
of 2018; and

«  European Communities (Environmental Noise) (Amendment) Regulations 2021,
S.l. No. 663 of 2021.




Introduction

B This Round 4 Guidance Note should not be considered as a legal document, nor
does it purport to provide comprehensive legal advice or guidance on all
acoustical matters.

® If, in any circumstance, the recommendations contained in this guidance seem
to be at variance with the Directive, or Regulations, then the text of the Directive
must be applied in the first instance, or the Regulations in the second. In many
situations it may be necessary to seek expert advice and assistance.

B Although every effort has been made to ensure the accuracy of the material
contained in this publication, complete accuracy cannot be guaranteed. Neither
the Environmental Protection Agency nor the author accepts any responsibility
whatsoever for loss or damage occasioned, or claimed to have been
occasioned, in part or in full, as a consequence of any person acting, or
refraining from acting, as a result of a matter contained in this publication.

m All or part of this publication may be reproduced without further permission,
provided the source is acknowledged.




Introduction

« Publication and Reporting

« Within one month of completing the strategic noise maps, there is a
statutory requirement to:

* Publish the maps and exposure results, and
* Report them to the Agency

« This part of the Round 4 Guidance will provide information to
support Noise Mapping Bodies (NMBSs) in their statutory roles
when publishing and reporting strategic noise mapping results.
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Requirements for Exposure Assessment




Requirements for Exposure Assessment

* Requirements are set out within the Regulations:
« European Communities (Environmental Noise) Regulations 2018

* European Communities (Environmental Noise) (Amendment)
Regulations 2021
* Fifth schedule

Estimated number of people living in buildings:
From 55 to >75 dB L,
From 45 to >70 dB Lgp




Workflow for Exposure Assessment




Workflow for Exposure Assessment

« Under Annex Il it is now mandatory to calculate two types of
receiver locations for land-based sources

Noise

Calculation
l Process l
Building
Facade
Receiver
Points

 For aircraft noise calculations are only undertaken at grid
points




Workflow for Exposure Assessment

« Grid receivers, 4.0m above the ground, two different grids
are used for:

* Noise contours for graphical maps;

« Grid points inside buildings are used directly from the calculations, i.e. they
are not to be assigned values

* Area exposed to noise;

« Grid points inside buildings must be assigned calculated level from lowest
grid point outside the building

- Facade receivers, 4.0m above the ground:

« Placed at 0.1m in front of the facades for buildings exposed to noise,
such as:
 Buildings containing dwellings; and
 Buildings not containing dwellings such as schools and hospitals




Workflow for Exposure

Assessment

* Process results
* per agglomeration (3), or

« per Administrative Area
(31)

Note:

Administrative Areas contain
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(LEA), which are equivalent to
Eurostat Local Administrative
Units (LAU)
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Classification of Noise Levels




Classification of Noise Levels

- Contour polygons

» The line should represent the exact value
© 1.e.55dB Ly, Or 60 dB Ly €tc

* All class boundaries are .00,
* l.e. 55-59 represents 55.00 to 59.99. etc.

» This approach is consistent with the noise contour lines that describe
the line where the value is 55.00, 60.00 or 65.00 dB

* Rounding with MS Excel is not recommended, however the
ROUNDDOWN, TRUNC or INT functions may be used to apply the
class boundaries

» This is consistent with EPA Guidance since Round 1 (R1)




Classification of Noise Levels

* Number of exposed dwellings, people in dwellings, and area
exposed:

* Use the same class boundaries as recommended for noise contours
* Query such as: 55.000000 to 59.999999; 60.000000 to 64.999999 etc, or

* Pre-processed and assigned to 5 dB bands i.e. 59.99 classified to 55-59
band, 60.00 classified to 60-64 band

* This could be accomplished in GIS, or in MS Excel using the
ROUNDDOWN, TRUNC or INT functions.

e This is consistent with EPA Guidance since R1

* The same concept applies for 1 dB bands used for Harmful
Effects:

 55.00 to 55.99, 56.00 to 56.99 etc




Noise Contours




Noise Contours

 For aircraft noise:
* Noise Contours are created using the process set out in CNOSSOS-EU

 For road, railway and industry noise:

* Noise Contours are created from the grid results output from the noise
calculations:
« Grid points inside buildings have “no data” values
* Such as: NULL, -999, -200, -180, 10.00 etc
* Recommended approach is based on Delaunay triangulation and linear
interpolation
* Predictor may be used to generate contour polygons
* It uses the same methodology recommended by the EEA

*  WeTransform with UBA Deutschland have developed a QGIS plug-in to process
noise rasters and generate contour polygons:

* https://qgithub.com/wetransform/noise raster



https://github.com/wetransform/noise_raster

Noise Contours

« The methodology is undertaken in the following steps:

* Receiver grid points inside buildings with “no data” values are
removed or ignored

« Delaunay triangulation is used to create a triangulated irregular
network (TIN) between the calculated grid points

 Linear interpolation is run along each line in the TIN between grid
points

» Points along the lines with the same levels are connected to form
contours




Noise Contours

* This process may be undertaken in software in the following way:

* Predictor
* Results — Analyse Contours ...

« QGIS
* Process can be replicated using the "Generate contours" plugin

* ESRI ArcGIS
« 3D Analyst Tools: “Data Management - TIN - Create TIN”,
* Followed by “Triangulated Surface - Surface Contour”

* The process should be undertaken for each reporting area,
for each noise source:
* Per agglomeration

* Per Administrative Area (31) for major roads and major railways
« Each contain several LEA (Eurostat LAU)




Noise Contours

- Example of noise level contour polygons generated using
recommended methodology




Area Exposed to Noise




Area Exposed to Noise

* For aircraft noise:

* Area exposed to noise is based directly on the calculated grids

» Buildings are not considered during the calculations, therefore a level is
always calculated for a grid point, even if it would be inside a building

 For road, railway and industry noise:

» Grid points inside buildings must be assigned calculated level from
lowest grid point outside the building

« Grid points inside buildings have “no data” values
* Such as: NULL, -999, -200, -180, 10.00 etc

 Recommended approach based on searching inside a buffered
version of each building




Area Exposed to Noise

« The methodology is undertaken in GIS in the following steps:
* For each building create a buffer of 99.9% of grid increment (i.e., 9.99m)

» For each buffer, search for all calculated grid receivers within the buffer,
excluding grid receivers inside any building, and determine the lowest value

* If no receiver points are found, include receiver points inside adjacent
buildings; Substitute all grid receiver points inside the building with this lowest
value

» Repeat until all grid points inside buildings have been assigned levels

« Depending on the grid resolution, the corresponding area is assigned to each
calculation point in the grid i.e. each grid receiver = 100m? for a 10 x 10m grid

* Sum the areas for all grid points within each 5 dB band
» The process should be undertaken for each reporting area, for each noise
source:

» Per agglomeration

« Per Administrative Area (31) for major roads and major railways
« Each contain several LEA (Eurostat LAU)




Area Exposed to Noise - Examples
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Buildings Exposed to Noise




Buildings Exposed to Noise

* For aircraft noise, grid results are used:
* Dwellings & people living in dwellings
- All dwellings, and people living in dwellings, within a building are

associated to the noisiest noise receiver point falling within the building
itself or, if not present, on the grid surrounding the building

* Schools & hospitals

« Each building is associated to the noisiest noise receiver point falling
within the building itself or, if not present, on the grid surrounding the
building




Buildings Exposed to Noise

* For road, railway and industry noise, facade receiver results are used:

* Dwellings & people living in dwellings:
* A) Single dwelling buildings, & buildings where the location of dwellings is

known:
« All dwellings, and people living in dwellings, within a building are assigned the
noisiest noise receiver point on its facades.

* B) Multi-dwelling buildings where location of dwellings is not known:

+ B1) Each dwelling has a single exposed facade:
« Dwellings, and people in dwellings, are assigned to receiver points weighted by the length
of represented facade

« B2) Each dwelling has multiple exposed facades, or if it is not know (default):
* Receivers are split into upper and lower half sets, based on the median value for each
building
+ Dwellings, and people in dwellings, are distributed equally to the receivers in the upper half
set.
« The total for dwellings, and people in dwellings, within each 5 dB band is the

sum of the three sub-totals for each of the three building types
* Assignment run twice, for Ly, and Ly, Separately




Buildings Exposed to Noise

* For road, railway and industry noise, facade receiver results are
used:

* Schools & hospitals

* The building is associated to the noisiest receiver point on its facades.
(Most exposed facade)

* The process may be undertaken in Predictor, or in GIS

* Itis recommended to store the number of people and dwellings in
each noise band per building to 3 d.p.

* The process should be undertaken for each reporting area, for
each noise source:
* Per agglomeration

* Per Administrative Area (31) for major roads and major railways
« Each contain several LEA (Eurostat LAU)




Buildings Exposed to Noise
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Buildings Exposed to Noise

« A) Single dwellings, or single dwellings per floor
» assigned to highest facade level

57.8 1.00 2.98

57.7

55.4 70-74 0.000 0.000
54.1 65-69 0.000 0.000
48.9 60-64 0.000 0.000
48.8 55-59 1.000 2.980
48.7

Total 1.00 2.98




Buildings Exposed to Noise

« B1) Multi-dwellings each with single facade
» assigned to receiver points weighted by proportion of total facade

Sound Facade Dwellings People
level length
72.0 5.00 1.670 3.587
70.0 5.00 1.670 3.587
70.0 5.00 1.670 3.587
70.0 5.00 1.670 3.587 Lden band | Dwellings
69.8 5.00 1.670 3.587 70-74 6.680 14.349
65.9 5.00 1.670 3.587 65-69 5.010 10.762
65.4 5.00 1.670 3.587

60-64 3.340 7.174
61.6 5.00 1.670 3.587

55-59 4.970 10.675
61.4 5.00 1.670 3.587
58.4 5.00 1.670 3.587
58.3 4.88 1.630 3.501
57.4 5.00 1.670 3.587

Total 59.88 20.00 42.96




Buildings Exposed to Noise

* B2) Multi-dwellings each with >1 facade
 assigned mean to upper half receiver points

72.0 3.333 7.160

70.0 3.333 7.160

70.0 3.333 7.160

00 sam 7160
698 3333 7160 70-74 13.332 28.640
65.9 3.333 7.160 65-69 6.666 14.320
65.4 0 0 60-64 0.000 0.000
616 0 0 55-59 0.000 0.000
61.4 0 0

58.4 0 0

58.3 0 0

57.4 0 0

Total 20.00 42.96




People & Dwellings Exposed to Noise

EU Population >
Residential building use Method 1: most exposed facade
I Residential buildin Single dwelling - most exposed facade

« Example in Predictor-LimA | -SEsssrems
- EC Population option b ot e e

Multiple dwellings - single exposed facade
* Run twice for major roads, then
a.I I road S Method 3: median value

. . . Multiple dwellings - =1 facade, or not know
* Run twice for major railways, then
Search distance to building [m]

il 7

all railways on zom) | [eupopuetion X
. [ results induding group reductions Residential building use Method 1: most exposed facade
* Repeat for Schools, then Hospitals | #e=- ) Resdentl bidin Sige dweling - most exposed facade
(O Only use receivers linked to buildings O
. “ i T
using “Method 1: most exposed O o A oth kel cmmercel
f d ” Start I | Close | | Help | 4} {}
g Method 2: length of represented facade
Multiple dwellings - single exposed facade
S Address Result Countings o X
D Name |Description |Designated use Buldng type| #Receivers| #Addresses| #Peope | Delings | <40 (Lden) [ 40.. 45 (Lden) [ 45.. 50 (Lden) [ 50. 55 (Lden) [ 55.. 60 (Lden) [ 60... 65 (Lden) [ > 65 (Lden) [~
[ reosk| ronckog| o] sowdiogs|  eopk|  fowelegs| 7P| 7ol op] _ 7Owclios| reopk| _ #owelngs|_Peope]_oweins] Bl
Total | | | | | se|  o7sea) saese] siass  asiss|  seso|  asesi  iiesse  istia2  sesaos  27isee  olc7as|  2eese3  siseas  isomss  aa7ads 399103 144036
Tiimo7s | ez R Resientelbukdng_ Singe dneling - most exposed focade B PO 1 e 100 Method 3: median value
e ez R Resdenteluiding | Sigedweling - most exposed focade s P : a6 100
1118974 32689520 R Resdentil bulding | Singe dweling - most exposed facade. s fl 4 fl 364 100 Multiple dwellings - >1 facade, or not know
1use7s s R Resdenlbukng | Sl delig - mostexosed facde s e f 264 100
1118976 32866006 R Residential buiding  Single dwelling - most exposed facade 5 1 4 1 364 1.00,
111ss77 soesssss R Resdenteliding | Sige dweling - most exposed focade p P : 07 100
1197 114 R Resdentalbuiding | Singe dneling -most exposed facade. 4 1 2 1 250 100 Search distance to building [m]
susss0 7 R Resdenteliding | Sige dweling - most exposed focade b P : 2 100
e 7ier R Rescentalbuiding | Sngledneling -most cxposed focace 3 P i 23 100 Group |\-1ajchoads
1118984 50652089 R Residential building ~ Single dweling - most exposed facade 5 1 4 1 3.52 1.00 !
1uissss soesanss R Resdenteliding | Sige dweling - most exposed focade s P : s i [ Results including group reductions
1uissss snesaoss R Resdenteliding | Sige dweling - most exposed focade . s : FE
1118967 50652037 R Residentil buiding | Single dweling -most exposed facade: 3 1 3 1 258 100 Receivers
1uissss soesanss R Resdenteliding | Sige dweling - most exposed focade s P : T N -
1uissss soesas7 R Resdenteliding | Sige dweling - most exposed focade s e f s i (O Only use receivers linked to bildings
1usss0 652027 R Resdenteliding | Sige dweling - most exposed focade s P : 25 100 ® Use allrecei -
1116991 50554001 R Residentalbuiding | Singleceling - mostexposed facade 2 A p 27 100 EEE lrE=iEse]
1iisss2 mesests R Resdenteliding | Sige dweling - most exposed focade s i s : s 100
e sl paasswimino S st || ome || e
1118994 38111437 R Residential buiding ~ Single dwelling - most exposed facade 2 1 0 1 1.00
1uissss 20763 R Resdenteliding | Sige dweling - most exposed focade s P : a5 100
1ussss esss1s R Resdenteliding | Sige dweling - most exposed focade f P : a5 100
1uisse7 essisn R Resdenteliding | Sige dweling - most exposed focade s P : a5 100
iussss 202773 R Resdentaliding | S dweling - most exposed focade s P : s 100 .
< >




Reporting to EPA




Reporting to EPA

* NMBs report to EPA using DF4_8 Noise Maps templates
from EEA

* In 5 dB bands
From 55 to >75 dB L,
From 4510 >70 dB Ly

* Area exposed to noise

» School and Hospital buildings exposed to noise
« Dwellings exposed to noise

« People in dwellings exposed to noise

* Noise contour polygons for L, and Ly

* For details see: EPA Guidance Note for Strategic Noise
Mapping — Part 4: Publication and Reporting




Assessment of Harmful Effects



* Requirements for Assessment of Harmful Effects

 Buildings Exposed to Noise
« Harmful Effects

* Assessment Bands and Thresholds

* Reporting to EPA




Envirosmental Protection Agency
-~ o Chma—iod

Requirements for Assessment of Harmful
Effects




Requirements for Assessment
of Harmful Effects

« Requirements are set out within the Regulations:
* European Communities (Environmental Noise) Regulations 2018

« European Communities (Environmental Noise) (Amendment)
Regulations 2021

* Regulation 9 (2):

* Noise-Mapping bodies shall calculate harmful effects in accordance with the
Second Schedule. The Action Planning Authorities shall estimate the expected
reduction in the harmful effects of noise exposure to the population as a result
of the mitigation measures contained in their Noise Action Plans.

« Second Schedule
* Replicates the Annex of Directive 2020/367

* Fifth schedule
« Estimated number of people living in buildings:
* From55to>75dB Ly,
© From 451to >70 dB L g




Buildings Exposed to Noise




Buildings Exposed to Noise

 Assign noise levels to buildings in line with Annex II,
guidance available:
« See “Buildings Exposed to Noise”, slides 24 - 31 above




Buildings Exposed to Noise
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Buildings Exposed to Noise

« The number of people per noise band is known per building

* Bands may be 0.1 dB, 1 dB or 5 dB wide
. )
* Predictor tool can provide results in 5 dB or 1 dB bands
* Buildings assessment in 0.1 dB bands would require a new tool
.
" Address Result Countings m} X
D Mame Description | Designated use Building type| #Receivers| #Addresses| #People | #Dwelings < 40 (Lden) 40 .. 45 (Lden) 45.. 50 (Lden) 50 .. 55 {Lden) 55 .. 60 (Lden) 60 .. 65 (Lden) > 65 (Lden) ~
#People| #Dwelings #People|  #Dwelings #People|  #Dnelings #People|  #Delings #People|  #Dwelings #Pecple|  #Dwelings|  #People]  #Dwelings
Total 98224 27584 93656 31443 28155  96.80) 385931 116886  18414.02| 588295 2713506 9167.18)  26638.63| 919442 1330886 447843 399103 144036
1118072 | 32684524 R Residential buiding  Single dweling - most exposed facade = 1 4 1 364 1.00
1118973 1 32867123 R Residential building ~ Single dwelling - most exposed facade 3 1 4 1 3.64 1.00
1118974 32684520 R Residential building Single dwelling - most exposed facade 5 1 4 1 3.64 100
1118975 32865020 R Residential building Single dwelling - most exposed facade 5 1 4 1 3.64 1.00
1118976 32868006 R Residential building  Single dwelling - most exposed facade 5 1 4 1 3.64 1.00
1118977 50659886 R Residential building ~ Single dwelling - most exposed facade 4 1 3 1 3.07 1.00
1118979 37111144 R Residential building ~ Single dwelling - most exposed facade 4 1 2 1 2.50 1.00
1118980 37111175 R Residential building ~ Single dwelling - most exposed facade 4 1 2 1 2.50 1.00
1118981 37111161 R Residential building Single dwelling - most exposed facade 3 1 2 1 2.50 1.00
1118984 50652089 R Residential building = Single dwelling - most exposed facade 5 1 4 1 3.52 100
1118985 50652083 R Residential building ~ Single dweliing - most exposed facade 3 1 4 1 3.52 100
1118986 50652085 R Residential building  Single dwelling - most exposed facade 4 1 4 1 3.52. 100
1118387 50652037 R Residential building ~ Single dwelling - most exposed facade 3 1 3 1 2.98 1.00
1118988 50652088 R Residential building Single dwelling - most exposed facade 5 1 4 1 3.52 100
1118989 50652087 R Residential building Single dwelling - most exposed facade 5 1 4 1 3.52 1.00
1118990 50652027 R Residential building  Single dwelling - most exposed facade 3 1 3 1 298 1.00
1118931 50594001 R Residential building ~ Single dwelling - most exposed facade 2 1 3 1 274 1.00
1118332 35646816 R Residential building ~ Single dwelling - most exposed facade 3 1 3 1 3.13 1.00
1118933 27022275 R Residential building ~ Single dwelling - most exposed facade 3 1 3 1 274 1.00
1118994 38111437 R Residential buiding | Single dweling - most exposed facade 2| 1 0 1 1.00
1118995 27002763 R Residential building = Single dwelling - most exposed facade 5 1 4 1 3.59 1.00
1118996 38951515 R Residential building ~ Single dweliing - most exposed facade 2 1 4 1 3.59 1.00
1118937 36951481 R Residential building  Single dwelling - most exposed facade 3 1 4 1 3.59 1.00
1118338 27002773 R Residential building ~ Single dwelling - most exposed facade 5 1 4 1 3.59 1.00 v
< >
To Shape Close Help




Harmful Effects




* Assessment of harmful effects to follow:

« Commission Directive (EU) 2020/367

« Transposed through European Communities (Environmental Noise)
(Amendment) Regulations 2021

* “Effects are to be calculated at the central value of each noise band,
depending on availability of data, e.g.:
« 50.5 dB for the noise band defined between 50-51 dB, or
« 52 dB for the noise band 50-54 dB”

« Harmful effects to be assessed:

* Ischaemic Heart Disease (IHD)
« Agglomeration roads & Major roads
* High Annoyance (HA) & High Sleep Disturbance (HSD)
« Agglomeration roads & Major roads
« Agglomeration railways & Major Railways
« Agglomeration airports and Major Airports




Harmful Effects - IHD

« Assessment of number of cases of Ischaemic Heart Disease (IHD)
« Calculate relative risk (RR) of harmful effect, in each band

[(tn(1.os) / )*(L _53)]
10 den
RRypiroaa = {e for Ly, greater than 53 dB

1 for Lie, equal or smaller than 53 dB
< Calculate total population attributable traction (PAF) across all bands

PAF. = (zzjlpi'(RRi.x,y"‘l)]

- Calculate number of cases (I, ... \2 f[l"fl@ié%;'},l]i?)tion (P) of the assessment area

N,,=PAF,, xI,*P
- lyistheincidencera._ 2 ... .. 2___sment area

Noise-Health project calculated ly in Ireland as 0.29

* Note:
* 5dB bands calculated using centres at L.,: 57, 62, 67, 72, 77, 82

+ 1 dB bands calculated using centres at L.,: 53.5, 54.5, 55.5, 56.5, 57.5, 58.5, 59.5, 60.5 etc

» 0.1 dB bands calculated using calculated results to 1 d.p. Lg.,: 53.0, 53.1, 53.2, 53.3, 53.4,
53.5 etc




Harmful Effects - HA

* Assessment of number of cases of High Annoyance (HA)
* Calculate absolute risk (AR) of harmful effect, in each band, per source

(78.9270 — 3.1162 * L,y + 0.0342 * Ly,,,*) /
100

ARHA,road =
(38.1596 — 2.05538 * Ly, + 0.0285 * Lyn’) /
ARyprail = 100
(—50.9693 + 1.0168 * Ly, + 0.0072 * Ly, *)
ARy pqir = 100

« Calculate total number of people affected by high annoyance (N) in the assessment area, across all
bands, per source

Ny =Zjln = AR; .y |
* n;is the number of people exposed to the J-th band, per source

* Note:
* 5dB bands calculated using centres at L,,,: 47, 52, 57, 62, 67, 72, 77, 82

+ 1 dB bands calculated using centres at L,: 45.5, 46.5, 47.5, 48.5, 49.5, 50.5, 51.5, 52.5 etc

* 0.1 dB bands calculated using calculated results to 1 d.p. Lg,: 45.0, 45.1, 45.2, 45.3, 45.4,
45.5, 45.6, 45.7 etc




Harmful Effects - HSD

« Assessment of number of cases of High Sleep Disturbance (HSD)
« Calculate absolute risk (AR) of harmful effect, in each band, per source

(19.4312 — 0.9336 * Ly gy, + 0.0126 = ngmz)/
ARHSDroad - 100

67.5406 — 3.1852 = L + 0.0391 %L 2
ARysprain = ( mant miaht )/ 100

_ (16.7885 — 0.9293 * Ly yn; + 0.0198 * Ly gn”)
ARHSD air —

100
* Calculate total numper or people arrectea by nign sieep aiswuroance (N) In the assessment area,
across all bands, per source

. Ny =Zjln = AR; .y |
n; is the number of peopie expuseu w we - band, per source

* 5dB bands calculated using centres at Lq: 47, 52, 57, 62, 67, 72, 77, 82
+ 1dB bands calculated using centres at L,,n: 45.5, 46.5, 47.5, 48.5, 49.5, 50.5, 51.5, 52.5 etc

+ 0.1 dB bands calculated using calculated results to 1 d.p. L 45.0, 45.1, 45.2, 45.3, 45.4,
45,5, 45.6, 45.7 etc




Assessment Bands and Thresholds




Assessment Bands and Thresholds

» Effects are assessed using dose-response relationships from WHO
Environmental Noise Guidelines for the European Region, 2018 (WHO
2018)

« WHO 2018 recommendations based on reducing adverse health effects:
* Road traffic noise
53 dB Ly, 45 dB Lyign;
* Railway noise
54 dB Ly, 45 dB Lyign
 Aircraft noise
45 dB Ly, 40 dB Lyigy

* Dose-response curves are not linear, therefore width of noise band will
influence the overall results, 0.1 dB bands will have the closest fit, 5 dB
bands the loosest fit, 1 dB bands somewhere between the two

* 5 dB bands cannot fully account for WHO recommended levels for roads
and railways, but 1 dB bands can




Assessment Bands and Thresholds

* Assessment based on:
« People in Dwellings Exposed to Noise in accordance with END Annex |l
* Results in 5 dB bands (or 1 dB bands, or 0.1 dB bands)

* Predictor tool “EU Population Exposure” will analyse People in Dwellings
Exposed to Noise in line with Annex Il in 5 dB or 1 dB bands

« Analysis in 0.1 dB bands would require development of an additional
tool

» Following the analysis of the People in Dwellings Exposed to Noise in
accordance with END Annex |l

» Health Effects assessment in accordance with Annex Ill may be undertaken
within a spreadsheet, within GIS, or within the a database tool

 If health effects are assessed per building, it may be possible to map
distribution of health effects




Assessment Bands and Thresholds

« Test assessment carried out:
« Based on the area within “Technical investigation — exposure to

noise”

RESIDENTIA BLD_TYPE Buildings Dwellings People
(0] No dwellings 3,541 (0] (0]
1 Single dwelling - most exposed facade 31,054 31,504 93,908
2 Multiple dwellings - >1 facade, or not 576 1,152 3,299
known
>2 default Multiple dwellings - >1 facade, or not 340 3,158 8,164
value known
>2 manually Multiple dwellings - single exposed facade | 59 1,573 3,713

assign




Assessment Bands and Thresholds

« Test assessment carried out:
« Harmful effects due to exposure to road traffic noise

« Effect of noise bands; 0.1 dB, 1 dB or 5 dB
» Effect of threshold; >40 dB, WHO 2018, END 2002




Assessment Bands and Thresholds

* Results of test assessment:
 Threshold: >40 dB
» Differences are compared to 1 dB bands

>40 dB Lden & >40 dB Lnight Bands Diff. vs 1 dB bands
01 | 1 | 5 01 | 1 | 5

[Population | | | 93044 93044 93044 | | | |
HA in the case of road noise Formula 12 12,437 12,439 12,105 -0.02% 0.00% -2.68%
% of population HA associated with road noise 13.37%| 13.37%| 13.01%

IHD in the case of road noise Formula 11 869 870 896 -0.10% 0.00% -7.62%
% of population with IHD associated with road noise 1.04% 1.04% 0.96%

HSD in the case of road noise Formula 12 4 169 4171 4,039 -0.04% 0.00% -3.15%
% of population HSD associated with road noise 4 54% 4 54% 4.39%




Assessment Bands and Thresholds

* Results of test assessment:
* Threshold: WHO 2018 guidelines for road traffic noise
» Differences are compared to 1 dB bands

>53 dB Lden & >45 dB Lnight Bands Diff. vs 1 dB bands
01 | 1 | 5 01 | 1 | 5

[Population | | | 93044 93044 93044 | | | |
HA in the case of road noise Formula 12 10 679 10,683 8,311 -0.04% 0.00% -12.84%
% of population HA associated with road noise 11.48%| 1148%| 10.01%

IHD in the case of road noise Formula 11 969 970 896 -0.10% 0.00%| -7.62%
% of population with IHD associated with road noise 1.04% 1.04% 0.96%

HSD in the case of road noise Formula 12 3,857 3,859 3,747 -0.05% 0.00% -2.89%
% of population HSD associated with road noise 4 20% 4. 20% 4 08%




Assessment Bands and Thresholds

* Results of test assessment:
« Threshold: END 2002 mandatory reporting for road traffic noise
» Differences are compared to 1 dB bands

=55 dB Lden & >50 dB Lnight Bands Diff. vs 1 dB bands
01 | 1 ]| 5 014 [ 1 [ 5

[Population | | | 93044 93044 93044 | | | |
HA in the case of road noise Formula 12 9,622 9,527 9,31 -0.06% 0.00%! -2.27%
% of population HA associated with road noise 10.23%| 1024%| 10.01%

IHD in the case of road noise Formula 11 845 946 896 -0.14% 0.00% -5.28%
% of population with IHD associated with road noise 1.02% 1.02% 0.96%

HSD in the case of road noise Formula 12 2 555 2 558 2539 -0.15% 0.00% -0.75%
% of population HSD associated with road noise 2.78%| 2.78% 2.76%




Assessment Bands and Thresholds

* Results of test assessment
* As the width of noise bands change (from 0.1 dB to 1 dB to 5 dB),

 the total number of people exposed to harmful effects:
* Reduce by less than 0.2% for 0.1 dB bands compared to 1 dB bands

* Reduce by between 0.75% and 12.84% for 5 dB bands comparted to 1
dB bands

« These results indicate that 1 dB noise bands provide almost
equivalent results to 0.1 dB bands, therefore:

* Itis not recommended to develop an additional tool to support assessment
of people per noise band per building in 0.1 dB bands,

* The existing Predictor tool may be used for assessment of people per noise
band per building in 1 dB bands




Assessment Bands and Thresholds

* Results of test assessment

» As threshold level increases (from >40 dB, to WHO 2018, to END)
« the total number of people assessed as being exposed to harmful effects:
* Remains almost constant for IHD:
* RR =1 for Ly, less than or equal to 53 dB
* Decreases for HA:
*  23% from >40 to END
* 11% from WHO to END
* Decreases for HSD:

*  39% from >40 to END
*  34% from WHO to END

« The results indicate that the threshold can have a large influence on the
results:

* Itis recommended to use the WHO 2018 thresholds as these align with the
dose response curves used for the assessment




Assessment of Harmful Effects

* The process should be undertaken for each reporting area,
for each noise source:

* Per agglomeration for agglomeration roads, railways, airports and
industry

* Per County (26) for major roads and major railways
Each contain several Local Electoral Areas (LEA) (Eurostat LAU)




Assessment of Harmful Effects

* Predictor tool “EU Population Exposure” can analyse People in
Dwellings Exposed to Noise in line with Annex Il in 1 dB bands

» Use Predictor Contours and Results Labels — Wizard function to setup 1 dB

bands from 40 dB to 90 dB

Contour color wizard X
Range Range begin| Range end Color| ~
Start 40.00 40.00 41.00
41.00 42.00
End 90.00
42.00 43.00
Stepsize 1.00 43.00 44.00
44.00 45.00
Settings 45.00 46.00
(O 2 color scheme (From -> Ta) 46.00 47.00
47.00 48.00
® 3 color scheme (From -= Middle -> T 48.00 49.00
Sl 49.00 50.00
50.00 51.00
[Ty 51.00 52.00
Middle 52.00 53.00
53.00 54.00
e I si00 5500 v
I 0K | ‘ Cancel ‘ | Help

Contours and Result Labels

[ Areas From To Colour & style | ~ | Add ‘
Transparency 40 % v 41
Lines 4L 2 __Delete
Line width 1 < |2 43
Black lines 43 44 __leard
[ Labels 44 45
[JRreceiver results colour coded 43 46
B 46 47
Size lowest value [pixels] 10
47 48
Size highest value [pixels] 10
- g [pixels] 48 49
Point labels 49 50
[ Grid/contour point values s0 51
Receiver values 51 52
[Jinclude receiver name 52 53
Control value foreground 53 54
‘(no control value) ~| |54 55
Calculated value background 55 56
Control value background 56 57
(no control value) 57 58
Background group 58 59
(main group) 59 60
A A1 hd
Other Foreground/background contours
iusskpolaTonlil=fnealvo ~| @ Foreground Cumulate (FG + BG)
Label decimal precision
P! Background Difference (FG - BG)
Save | | Select | | Default I OK H Cancel ‘ | Help




Assessment of Harmful Effects

R . EU Population x
PY P re d I Cto r E U P O p u I atl 0 n to O I th e n Residential building use Method 1: most exposed facade
I Residential buildin Single dweling - most exposed facade

. I A —
used to assess exposure to noise 1 Bioth residential + commercial building .
Of dWelllngS and people |n dwelllngs Method 2: length of represented facade

Multiple dwellings - single exposed facade

i

Method 3: median value
Multiple dwellings - >1 facade, or not know

EU Population X
Search distance to building [m] P
Group |(main aroun) | Residential building use Method 1: most exposed facade
Residential buildin i ing -
[ Results induding group reductions % Single dwelling - most exposed facade
fze=isz= i Both residential + commerdal building
(") Only use receivers linked to buildings
(@) Use all receivers points 4} {}
Start I | Close | | Help | Method 2: length of represented facade
Multiple dwelings - single exposed facade
S Address Result Countings o X
D Name |Description | Designated use: Buldng type| #Receivers| #Addresses| #People | #Dnelings | <40 (Lden) [ 40.. 45 (Lden) 45.. 50 (Lden) [ 50. 55 (Lden) [ 55.. 60 (Lden) [ 60... 65 (Lden) [ > 65 (Lden) [~
[ recs] owelom| e sveliogs]  heopk|  Owehogs|  speopk|  Oweligs|  sPeoge]  Ovelnga| oo sDweloga|_ 7Pl _sowelog e
Total | | | | | sem|  asea) saese] 31a43  asiss|  seso|  sase3i  iiesse  istiac2  sesaos  27isee  ol7as|  2ee3se3  siseaz  Dsomss  a47ad3| 399103 144036
1118972 132684524 R Residential building ~ Single dweling - most exposed facade 3 1 4 1 3.64 1.00 Meﬂ"\od 3 med‘an Va‘ue
1u8s73 36712 R Residentl buidng | Singleceling - most exposed facade B i 4 1 364 100
111974 2664520 R Residentl buidng | Single celing - most exposed facade s A 1 364 100 Multiple dwelings - >1 facade, or not know
1118975 26600 R Residentl buidng | Single celing - most exposed facade s A 1 364 100
1118576 | 32866006 R Residentl buidng | Single celing - most exposed facade s A 1 364 100
1118577 S0659886 R Residentl buidng | Single celing - most exposed facade 0 A 1 07 100
s i1 R Residentl buidng | Single celing - most exposed facade 0 i 2 1 250 100 Search distance to building [m]
1118980 37111175 R Residential buiding  Single dweling - most exposed facade 4 1 2 1 250 1.00
ssser 7t R Residentl buidng | Single celing - most exposed facade B i 2 1 250 100 G MarorRoad
1118564 50652089 R Residentl buidng | Single celing - most exposed facade s A 1 32 e FLE Majorroads
1118365 | 50652083 R Residentl buidng | Single celing - most exposed facade B A 1 32 e ; 3 3
1118366 50652085 R Residentl buidng | Single celing - most exposed facade 0 A 1 32 e [ Resuts inciuding group reductions
1118367 50652037 R Residentl buidng | Single celing - most exposed facade B A 1 238 100 Feemee
1118368 50652088 R Residentl buidng | Single celing - most exposed facade s A 1 32 e
111699 50652087 R Residentl buidng | Singe dweling -most exposed facade s P i i o () Only use receivers linked to buildings
1118590 50652027 R Residentalbuidng | Singleceling - most exposed facade B A 1 28 100
1118991 50594001 R Resdentil buidng | Sine dweling - most exposed facade. 2 fl 3 1 274 100 (®) Use all receivers points
1iis92 35636816 R Residentl buidng | Single celing - most exposed facade B A 1 513 100
1uiese3 2022275 R Residentl buidng | Single celing - most exposed facade B A 1 274 100
e e e e e I St || coe || b
1ui8s85 | 27002763 R Residentl buidng | Single celing - most exposed facade s A 1 339 100
111839 36951515 R Residentl buidng | Single celing - most exposed facade 2 A 1 339 100
1118997 36951481 R Residential buiding  Single dweling - most exposed facade 3 1 4 1 3.59 100
1ui8s88 27002773 R Residental buidng | Singleceling - most exposed facade s A pl 339 00 .
< >




Assessment of Harmful Effects

« Health Effects assessment in accordance with Annex Ill may be undertaken
within a spreadsheet, within GIS, or within a database tool

« Spreadsheet for use with Predictor circulated by EPA




Assessment of Harmful Effects

A B |
. . . 1 |#Receivers 98,224
* Results dlalogue then copled Into 2 |#nddresses 27,584
3 |#People 93,656
4 |#Dwellings 31,443
spreaasneet template 5
6 |WHO Guidelines
7 | >53 dB Lden & >45 dB Lnight
—| & 1dB bands
8
9 |total number N of cases of IHD 978
10 | % of population with IHD 1.04%
1
12 People N,road,HA 10,759
13 | % of population HA 11.49%
14
15 |People N,road,HSD 3,883
16 | % of population HSD 4,15%
L
]| A B 1 c 1 D 1 E R G | H | ! | 1 | K L 1 L 1 N | o | L] | a | R 15 T
1 WFReceivers MReceivers 98,224.00
2 #Addresses #Addresses 27,584.00
3 #people people 93,656.00
4|  sowellings #Dwellings 31,442.00
5| HA in the case of road noise IHD in the case of road noise
5 Formula 4 Formula 12 wHo >53 dB Lden Formula 3 Proportion WHO, >53 dB Lden
7 exposed to Centre AR N Total Populat 93,656.00 Centre RR of total Total Population, P 93,656
8 Lden Value HA HA People HA, N 10,758.53 Value IHD People, pj (pi*RR-1) Incident Rate, Iy 0.2% {from Noise Adapt)
Al % of population HA 11.49% Overall IHD 27,060 (first part of Formula 11)
10 40.. 41 {Lden) #People 0.00 405 0.0882| 0.00| 40.5 1.0000 0| 0| Sum of PAF, IMD, roads 0.0360 Formula 10
11 |a1.. a2 (Lden) wpeople 748 aLs 0.0851] 064 05 aLs 1.0000 0.0001 0.0000] N, total number of cases of IHD assoclated with road noise 977.69 Formula 11~ 1HD, oads
12 42..43 (Lden) #Paople 2858 425 0.0826| 2.34| 04 a5 L.0000 0.0003 0.0000| % of population with IHD associated with road noise 1.04%
13 43.. 44 (Lden) #People 66.19 435 0.0805| 5.35) 03 435 1.0000 0.0007| 0.0000|
14 44..45 (Lden) wPaople 21102 445 0.0798| 16.84| 445 1.0000 0.0023 0.0000| 14
15 45, 45 (Lden) #People 437.69 455 0.0794| 34.76| 02 455 1.0000 0.0047| 0.0000|
16 46.. 47 (Lden) wPeaple 62104 465 0.0797 29,51 01 265 1.0000 0.0066 0.0000| 123
17 47..45(Lden) #Paople 126367 475 0.0807| 101.39| o 475 L.0000 0.0135 0.0000|
18 48..49 (Lden) #People 2,455.26 485 0.0824] 202.27| 40 0 60 70 80 485 1.0000 0.0262 0.0000| 12
19 49..50 (Lden) wPaople 2,549.12 495 0.0847| 216.00| 49.5 1.0000 0.0272 0.0000|
20 50.. 51 (Lden) #People 321033 505 0.0878| 281.79| 50.5 1.0000 0.0343 0.0000| 11
21 51..52(Lden) wPeaple 4,042.67 5L5 0.0915| 369.89| 5L5 1.0000 0.0432] 0.0000|
22 52..53 (Lden) #Paople 502735 525 0.0959| 48214/ 525 1.0000 0.0537| 0.0000| 1
23 53..54 (Lden) #People 5,177.76 53.5 0.1010| 522.91 53.5 1.0038 0.0553 | 0.0002| 40 50 60 To a0
24 54..55 (Lden) #People 586532 545 0.1068| 626.22| 545 1.0116 0.0626 0.0007]
25 55.. 56 (Lden) #People 6,367.28 555 0.1132| 720.93 55.5 1.0134 0.0680 0.0013
26 56 .. 57 (Lden) wPeaple 6,927.53 56.5 0.1204| 833.84| 56.5 10273 0.0740| 0.0020|
27 57..58 (Lden) #Paople 8,054.62 575 0.1282| 1,032.54| 575 Lo03s2 0.0860 0.0030|
28 58..59 (Lden) #People 9,747.27 58.5 0.1367| 1,332.48] 585 1.0432 0.1041 | 0.0045 |
29 59..60(Lden) sPaople 7,539.88 595 0.1459) 1,100.04) 59.5 10513 0.0805| 0.0041
30 60.. 61 (Lden) #People 594016 605 0.1558| 925,33 60.5 10534 0.0634| 0.0038|
31 61.. 62 (Lden) wPeaple 447411 6L5 0.1663| 744.21 6L5 1.0676 0.0478| 0.0032|
32 62..63 (Lden) #Paople 328366 62.5 0.1776) 583.12| 62.5 L0759 0.0351 0.0027|




Reporting to EPA




Reporting to EPA

* NMB report to EPA using a spreadsheet template from EPA:
*  Number of people affected by the harmful effects of noise
* Ischaemic Heart Disease (IHD)
* High Annoyance (HA)
* High Sleep Disturbance (HSD)
* In 1 dB bands

* From WHO 2018 recommended levels:

* Road traffic noise
* 53dB Lyey, 45 dB Ly,

* Railway noise
* 54.0dB Lygp, 45 dB Lygy
* Aircraft noise
* 450dB Lygp, 40 dB Lygy
 For details see: EPA Guidance Note for Strategic Noise Mapping — Part
4: Publication and Reporting
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