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Dear An Bord Pleanala,

Y submission on the draft decision by the Board in relation to PLO6F.314485.
ssions to the Board and do not need to pay a further fee.

Please acknowledge receipt of this submission.

Many thanks
Liam



Liam O’'Gradaigh
Ward Cross

The Ward

Co. Dublin

The Secretary

An Bord Pleanéla

64 Marlborough Street
Dublin 1

D01 V902

23" December 2024

RE: DRAFT DECISION BY AN BORD PLEANALA ON PLANNING APPLICATION
F20A/0668

Dear Sir/ Madam,

the failure of the Board's ecologist to examine appellant’s submissions. Surveys are
out of date, lack of cumulative and in-combination project screening, failure to screen
for the effects on the Red Kite, failure to understand the real noise levels at the SPAs
and SACs along the Dublin Coast.

The daa have failed to show a need for this development. Their own data shows they
can achieve 40mppa by 2034 without the Relevant Action. ANCA and the Board have
failed to take Health costs into account. The daa provided a sub-standard assessment
on awakenings. Awakenings have been assessed at key receptors under both the
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North and South Runways and the proposal fails to achieve less than one additional
awakening per night on average. The awakenings criteria can only be achieved by a
complete ban on nighttime flights. The Board’s movement limit doesn’t address all
awakenings, and the Board has not provided any mitigation measures for those still
impacted by awakenings. Insulation is not the panacea that the daa and ANCA claim.
A 20k euro grant to insulate bedrooms is an insult to the residents impacted. it doesn’t
matter what happens in other jurisdictions, especially the UK, which is no longer in the
EU, the residents have the right to a good night’s sleep and the right that their health
is not impacted. EU598/2014 is all about applying the Balanced Approach, but in this
application to date there is no balance. Health costs have not been taken into account.
The Board needs to revisit the insulation scheme and its adequacy as there are some
dwellings not adjacent to the flight paths that would benefit from it. But this is not the
case for dwellings immediately adjacent to the airport and under the flight paths.

It is very evident that the Noise Abatement Objective has been breached in 2022 and
again in 2023, with no repercussions from ANCA. The noise has increased for those
residents exposed to the higher contours of noise. It is only at the lower noise contours
where the noise has reduced. But these lower noise contours are where the densely
populated areas in Dublin are and so skew the results. ANCA seem happy that the
number of people affected from all noise has reduced but fails to address the real
issue of increasing noise on those already severely impacted by noise. It is very clear
that noise is increasing at Dublin Airport and not reducing. It is pure fiction that quieter
aircraft will reduce noise levels when the aircraft movements are increasing. Quiter
aircraft have done nothing to reduce noise over the 2 Rounds of the End and there's
evidence that it will lead to lower noise levels in the future, with increasing aircraft
movements. Thisis a national scandal, and the lives and health of Fingal and Meath
residents are being disregarded in the name of aviation growth. The daa have never
provided a business plan to properly address the impacts on residents. They failed to
engage with Community groups on the flight path issue stating they cannot discuss
them while enforcement proceedings are ongoing. Itis crucial that the Board makes a
decision on the validity of the flight paths. The Planning Authority has had enforcement
proceedings open on the flight paths since 2022 but has been waiting for the Board to
adjudicate. From the draft decision, the Board has not come to a conclusion and
appears to be passing the issue back to the Planning Authority. Condition 1 of 2007
still applies and the current flight paths are in violation of condition 1. It has been shown
that the airport can operate in different runway configurations such as Dependent
mode which doesn’t require divergence. This alternative has never been submitted for
discussion. In addition, no alternative has been proposed to allow for respite from
aircraft noise as is in place at Heathrow. At Heathrow the runways alternate at 3pm to
offer respite. At Dublin Airport the aim appears to inflict as much damage as possible
on the populations under the North Runway flight paths from 6am to 12 midnight
without any respite.

The remainder of this submission goes into further detail on the serious issues with
this proposed development. | also endorse the submission from the St Margarets The
Ward Residents Group. | plead with the Board to refuse permission but in the event
that some sort of permission is granted, | ask that the Board put in clear and concise



Yours Sincerely

Liam O’Gradaigh



Flight Paths:

During this process, there have been effectively 3 separate EIARs submitted by the
daa. The last Supplementary EIAR included significant changes to the previous
EIARs, mainly that whole new flight paths have been submitted. This was the third
revision of the EIAR, and one must ask the Board how many chances an applicant
gets. In previous submissions to the Planning Authority, ANCA and the Board, it has
been highlighted that the flight paths in operation are not the ones used in the original
planning permission of 2007. In 2007 they were based on straight out flight routes and
all the environmental assessments and baselines were based on these straight-out
routes. In 2018, Fingal County Council signed off on compliance for Condition 7 on
planning permission in relation to the dwelling insulation scheme. Fingal County
Council employed AWN Consulting to review the insulation scheme, and no issues
were raised at that time in relation to the noise contours as they were based on
straight-out flight paths. In the intervening years, the daa decided they wanted to use
divergent flight paths. They presented a 15/75-degree option in a consultation in 2016.
At this point in time the daa intended to submit a revised EIS and planning application
to the Board. | have received this draft EIS via an AlE request which was initially
refused but eventually granted by the OCE!l Commissioner. However, the EIS
approach was dropped in favour of the Relevant Action approach as part of the Aircraft
Noise (Dublin Airport) Regulation Act 2019. But somewhere along the way the daa
forgot to include flight paths changes in their planning application. Nowhere in the
planning notice does it state that the daa wish to apply for new flight paths.

They began operations on the North Runway in August 2022 and immediately it was
noticeable to the public that the flight paths were incorrect. It took the daa 2 weeks
before they made contact with the 1AA to understand what had happened. Then in
February 2023 they revised their flight paths once more. These revised flight paths
were again subject to no public consultation or planning permission. These too were
never environmentally assessed. But still these flight paths did not adhere to the ones
that were environmentally assessed in 2004-2007 and which formed part of Condition
1 of planning. Enforcement investigations have been underway with Fingal County
Council for over 2 years now and it's evident that they do not want to rule on this and
are leaving it up to the Board to decide. Unfortunately, the Inspector has not made any
decision on the flight paths, and we are left in limbo.

Flight paths are a fundamental part of this application, and the Board must adjudicate
on them. Failure to do so could set a precedence where flight paths could be changed
at any time by the daa without any proper planning consent. The Board must take
cognisance of Condition 1. Condition 1 is still valid and the daa never applied to
change it. Therefore, the flight paths need to be refused and the daa ordered to apply
to change Condition 1. The flight paths are also fundamental to the issue of
Significance. Significance was never assessed in the planning of 2007 and the Board's
Noise expert and Inspector concluded that planning for the North Runway should be
refused due to lack of evidence of Significance. We now have a situation where the
Relevant Action has not been compared to 2007 in terms of Significance and therefore
the application fails the basic Significance criteria. The Inspector has not grasped the
severity of the lack of Significance analysis between the 2007 planning application and
the Relevant Action.



In the Infrastructure Application (F23A/0781), the Planning Authority requested a
response to the following question which can be viewed on page 359 of the CE’s Order
of Feb 16t 2024,
https://planninqapi.aqileapplications.ie/api/application/document/FG/907689:

currently proposed development shown with each of the following previously
presented contours:

1) the North Runway application (December 2005 EIS),
2) the consented North Run way (EIS Addendum 9th August 2007)

3) the modelling agreed for operation of the noise mitigation schemes
under that permission (2016 )

4) the Airport Noise Zones in the Fingal Development Plan 2023. The
methodological differences between the various contours and the
reasons why they are not directly comparable should be noted."

The answer to Question #6 is in the doc 'Part 1 - RF/ Response Report B Response
to RFIs’, on page 76 which s page 56 of the Coakley O’Neill report:

mps://planninqapi.aqileapplications.ie/api/application/document/FG/1 067909

Coakley O'Neill discuss the evolution in noise contours since 2004:
North Runway Dec 2004:

"The flight routes assumed that the North Runwa y tracks would replicate those
on the South Runwa y. These assumed aircraft turned after a straight segment
of around S nm from the end of the runway"

Noise Mitigation 2016 (insulation scheme compliance):

"The flight routes assumed that the north runway tracks would replicate those
on the south runway. These assumed that 25% of aircraft turned after a straight
segment of around 5 nm from the end of the runway, with the remaining 75%
turning earlier, around 2 nm from the end of the runwa y. This was based on an
analysis of a sample of radar flight tracks"

IA EIAR Dec '23;

"The flight routes were based cm an analysis of actual radar tracks. For the
South Runway these were similar to previous assumptions. For the North
Runway this meant an initial 30 degree right turn shortly after the end of
the runway. After this initial tumn the routes are similar to previous
assumptions."



"This response is written in the context of the Board Inspector's findings in her
assessment of the North Runway Relevant Action (NRRA), ABP Ref. No. ABP-
314465-22 (F20A/0668), which stated that:

"the Board will note that the flight patterns submitted in the applicant's
supplementary information and included far the purpose of the proposed
scenario of the EIAR, differ to those submitted in the original EIS for the NR
application. The Board will note that the flight patterns submitted to the planning
authority for the original Relevant Action also differed from those submitted with
the original EIS for the NR application The main difference between the
revised EIAR and the amended supplementary EIAR is the divergence
north from the NR, earlier than previously indicated in the revised EIAR

permitted by the planning authority.™

So here for the very first time since the North Runway opened, we have Coakley
O'Neill on behalf of the daa holding their hands up in an official submission document,
acknowledging and agreeing with the Board's Inspector that the current flight paths
are different than originally submitted and planned for. This has serious implications,
and this has been pointed out on numerous times to the Planning Authority, ANCA
and An Bord Pleanala during this Relevant Action planning application
process. Therefore, this is an admittance of Unauthorised Development by the
applicant and the Board have no alternative but refuse planning permission or request

the applicant apply for retention or substitute consent.

Significance formed a major part of Mr Rupert Thornely-Taylor's evidence to the Board
back in 2004-2007. Mr Thornely-Taylor was very clear that Significance was not
addressed in the planning for the North Runway, and he recommended refusal on that
basis. The Inspector agreed with Mr Thornely-Taylor and recommended refusal. The
Board went against the recommendation of the inspector and inserted Conditions 3(d)
and 5 to alleviate the Significance problem. However, Significance has not been
addressed in this Relevant Action application by comparing the ‘Proposed’ scenario
to what was granted in 2007. Permission was granted for straight out flight paths in
2007 and the Relevant Action has never compared any Proposed scenario with
straight out flight paths. Therefore, Significance has not been addressed. The Board
is reminded that the Relevant Action just concerns Condition 3(d) and 5 of 2007 and
that Condition 1 still remains in force. The Relevant Action does not replace the
planning of 2007 but just amends those 2 conditions. Therefore, it is very clear that
Significance has not been assessed correctly now, as was the case in 2007, and the
Board cannot approve the application with an invalid assessment. The lack of a proper
Significance assessment is contrary to the EIAR Guidelines.

If the Board does approve the Relevant Action, the Board must state clearly in their
decision that the flight paths have not been approved by the grant of approval
and that any future flight path changes must go through proper planning and
environmental assessment.



Awakenings:

Awakenings have been central to the Vanguardia report and the Inspector’s draft
report. Submissions have been made to the Board that the awakenings assessment
provided by the daa fell very short of that requested by the Board. The daa provided
no maps showing the areas impacted by 1,2 and 3 awakenings.

However, an assessment has been provided by Suono based on the “WHO
Environmental Noise Guidelines for the European Region: A Systematic Review on
Environmental Noise and Effects on Sleep” by Basner and McGuire. The Suono report
forms part of the submission by the St Margarets The Ward Residents Group. The
Board should be mindful that the residents have had to pay for such an assessment
as a proper assessment was not carried out by the daa as requested by the Board.

In the Suono assessment, 5 receptors were chosen, which are daa NMT locations
located under the North and South Runway flight paths, and the awakenings
calculated for each receptor based on the 2025 Proposed scenario. The assessment
calculated awakenings using an external to internal adjustment of 15dB, 21dB and
22dB which allows for insulation. The results are provided in Table 1 of Suono’s report:

Table 1 Calcuiated additional awakenings per night

Annual Average | NMT26 NMT28 NMT1 NMT2 NMT20
Glazing

Reduction

15 dB 1.8 1.9 0.6 3.0 2.6

21 dB 1.3 1.3 0.5 2.1 1.7

22 dB 1.3 1.3 0.5 21 1.7

The results of the assessment show that only NMT1 has less than 1 awakening. NMT1
is located at the Bay Lane and under Westerly departures on the South Runway. With
the 2025 Proposed scenario there are very few departures off the South Runway and
therefore the awakenings are less than 1. But for all other 4 receptors the awakenings
are in excess of 1 awakening on average per night, even with insulation added. This
proves that insulation is not the solution for the 2025 Proposed scenario and even with
insulation the health of a significant number of residents in Fingal cannot be protected
and the scenario fails the awakenings assessment.

NMT2 and 20 are located under the South Runway Easterly arrivals flight paths which
traverses the highly populated area of Portmarnock. Even if the dwellings were
insulated, the residents of Portmarnock would be subjected to more than 2
awakenings per night on average. This is extremely damaging to Human Health as
has been pointed out by Mr Fiumicelli and by the submissions of Dr John Garvey.

The only solution is a complete ban on nighttime flights or a vast reduction in nighttime
movements as proposed by the Board in their draft decision. If the Board does decide
to grant permission for the Relevant Action with a restricted movement limit such as
13000, the Board must make allowance for those properties where more than 1
awakening would still occur. These dwellings must be offered Voluntary Purchase,
relocation or enhanced insulation to protect their health. The Board are very clear in




their draft decision about the health impacts of awakenings and therefore the Board
must be cognisant of its duties to protect Human Health.

Population Datasets:

In section 13B.4.1 of Appendix 13 of the Relevant Action Supplementary EAIR from
September 2023, it states:

“Dwelling data has been acquired from GeoDirectory for 2019 Q2, which was
the dataset utilised in the original EIAR. The same dataset has been used for
all assessment scenarios in this EIAR Supplement for consistency.”

However, a later GeoDirectory 2023 Q3 dataset exists and has been used in the
Infrastructure Application (F23A/0781).

ANCA have made it clear to the daa on numerous occasions that the most recent
population datasets should be used for compliance with the NAO.

The Relevant Action Supplementary EIAR from September 2023 and the
Infrastructure Application from December 2023 used different population datasets to
calculate the population exposed to >55dB Lnight. The Relevant Action’s
assessment greatly underestimates the populations exposed o >55dB Lnight in
comparison to the Infrastructure Application.

It is incumbent on the Board to request the daa to repeat the analysis of the
populations exposed {o >55dB Lnight using the 2023 Q3 dataset as it's obvious that
using the 2019 Q2 dataset has led to a misleading lower figure than the true figure.
The daa’s assessment contravenes the NAO requirements on population datasets
and are out of date.



36m Planning Application:

On Friday December 20t 2024, the daa lodged a planning application to increase

passenger numbers to 36m without any infrastructure changes. The application is
denoted by F24A/1 178E).

In  Fingal's press release, mps://vwvw.finqal.ie/news/planninq-application-raise-
;&ssenqer-capacitv-dublin-airport-received, they state that “There were no pre-
planning meetings between the Planning Authority and daa prior to the submission of

this application”. This is very worrying that the daa didn’t seek advice from the Planning
Authority before lodging the submission.,

Below is a photo of the site notice for the 36m application:
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In the site notice the daa have confirmed that they interpreted the 32m passenger
count as meaning one person equals one passenger. But for the 36m application
they will now adhere {0 the IATA Standard. This is a clear admission that they have
been skewing the passenger counts in order to breach the 32m limit. This 32m limit
was imposed by An Bord Pleanala and the daa have effectively ignored it. The daa
are trying to claim that the 32m limit imposed by An Bord Pleanala was related to
surface access and road infrastructure. However, that is not the case.

Please refer to section 4.90 of the 1AA’s final decision on Summer 2025 coordination
parameters: https://www.iaa.ie/docs/default—source/car-documents/ 1c-economic-
requlation/sZS-ﬁnal-decision ﬁnal.pdf?sfvrsn=a88decf3 1.

“The IAA notes the following in respect of the 32mppa Conditions themselves.
Certain of the assertions made by airlines (and in particular those of Ryanair
and A4A) as to the genesis and primary purpose of the 32mppa Conditions
are not correct. It is apparent from the Terminal 2 planning material, in
particular the report of the An Bord Pleandla inspector, that the 32mppa
Conditions were instead specified as the direct result of a policy
objective in a 2006 Dublin Airport Local Area Plan (LAP). That LAP
contained a high-level objective that terminal passenger capacity beyond
30mppa should be provided by a third terminal on the western campus. The
32m annual limitation on terminals 1 and 2 was set on the basis that, if the
capacity of those terminals were to exceed 32m, this might compromise the
viability of this putative third terminal on the western campus (2mppa was
added to the 30mppa figure for, effectively, contingency/flexibility purposes). It
was, expressly, not calculated based on any road traffic concern (which
concerns would, of course, not be effectively mitigated by an annual limitation
in any case), or otherwise as a mitigation measure to address an
environmental concern. We note that daa’s submission that the 32mppa
Conditions were each attached to the identified grants of planning permission
following the carrying out of an environmental impact assessment completed
pursuant to Council Directive 2011/92/EU, is also incorrect. The 2006 LAP
upon which the 32mppa Conditions were actually based has since lapsed,
and been replaced by a new LAP which provides, instead, for 40mppa on the
eastern campus.”

So, it is very clear that the daa have deliberately used road infrastructure as a smoke
screen to breach the 32m cap. This is again another breach of a condition from An
Bord Pleanala and calls into question the integrity and purpose of the Board.

S146A request (ABP ref PLOG6F.220670)

In 2018, the Dublin Airport Authority made a request to An Bord Pleanala under
S.146A to amend the wording of Condition no. 3 (PLO6F.220670) to remove
connecting passengers from the scope of the condition. The amended wording
sought to include the words highlighted in bold as follows:

3. The combined capacity of Terminal 2 as permitted together with Terminal 1
shall not exceed 32 million origin-destination passengers per annum unless
otherwise authorised by a further grant of planning permission.



The daa’s letter can be viewed at:

https://planninqapi.aqifeappiications.ie/api/application/document/FG/634827

In the letter from the daa, they elaborate on passenger types. This line is extremely
relevant:

“In line with international aviation convention such passengers are
counted twice, once as an arriving passenger and secondly as a
departing passenger eg. 1000 transfer passengers are actually 500 people
travelling through the airport.”

Therefore, the daa clearly acknowledged their interpretation that, in line with
International Aviation Convention, transfer passengers are counted twice.

Clarification of Passengers Typas

For-much-of .its history_Dublin_Airpart_operated as primarily an gr_ig_in-destfnatigg
airport. This means that Dublin was either the departing or arriving destination for
most passengers. At the time of the grant of the T2 planning permission, 99% of
passengers were origin-destination passengers.

Connecting passengers are passengers who may travel through Dublin Airport, but
Dublinv is not their final destination.

The vast majority of connecting passengers are transfer passengers. They may arrive
into Dublin on one aircraft and switch aircraft to complete the second leg of their
journey towards their final destination. These passengers remain airside, and haye.no
impact an transportation requirements at the airport. In line with international aviation
convention such passengers are counted iwice, once as an arriving passenger, and
secondiy as a departing passenger even though it is a single person fravelling throt._:gh
the airport. For example, 1,000 transfer passengers is actually 500 people travelling
through the airport.

A second type of connecting passenger is a transit passenger. A small number of
aircraft stop at Dublin Airport for technical reasons including to refuel. Passengers on
these flights are counted as transiting through the alrport although they do not
generally use the terminal buildings as they remain on the aircraft during the transit
stop. It is much clearer that condition no. 3 doesn't apply to such passengers,
however we include them for overall context,

Transfer and transit (collectively referred to as connecting passengers) do not impact
the transportation network. An airport that facilitates connecting passengers may be
referred to as a hub airport.

ABP’s Direction of August 2018 stated:

"It is considered that the alteration sought would be material in planning
terms, and cannot, therefore be considered under S.146A of the Act. The
Board considered that the proposed alteration would enable greater
throughput of overall passenger numbers through the airport. This greater
level of activity would have material planning consequences (in terms of
movement and access to the airport, airport capacity, and also in relation to
planning policy relation to the airport) and would go beyond what was
permitted in the permission granted."




The decision on the S.146A application confirms that the limit of 32mmpa applies
to any passenger type in the terminal buildings.

FS5/036/19

In September 2019, the daa made an application to Fingal County Council seeking a
declaration under section 5 on whether development is or is not exempted
development. The development consisted of the following:

“Three questions in relation to the use by passengers of the airport in excess
of 32 million passengers per annum.

(a) Is the use of the ‘airport’ in excess of 32 million passengers per annum
(mppa) constitute 'development’, if the combined capacity of Terminal 2 as
permitted together with Terminal 1 does not exceed 32 mppa and if so, is it
exempt development?

(b) Is the use of the airport’ by up to 3 million connecting passengers in
excess of 32 million passengers per annum (mppa) constitute 'development’ if
those connecting passengers are facilitated by the separately permitted
transfer facility and the combined capacity of Terminal 2 as permitted together
with Terminal 1 does not exceed 32 mppa?

(c) Currently a connecting passenger using Dublin Airport is double counted,
as both an arriving and department passenger (for the purpose of aviation
security measures). Ifa connecting passenger is counted singly for the
purposes of planning, is this development, and if so, is it exempt
development?”

The decision by Fingal County Council was to refer it to An Bord Pleanala.
ABP-305458-19

The question to ABP was whether the 3 questions in FS5/036/19 in relation to the
use of in excess of 32mppa is or is not development or is or is not exempted
development

ABP'’s inspector stated in their report:

"Use of the “airport” by up to 3 million connecting passengers in excess of 32
million passengers per annum (mppa), if those connecting passengers are
facilitated by the Pier 4 passenger transfer facility and the combined capacity
of the facility together with Terminal 2 as permitted and Terminal 1 would
exceed 32 mppa, would contravene condition no. 3 of PLO6F.220670, and is
therefore not exempted development.”

Therefore, the Board’s inspector’s view was that the use of the airport by 3 million
connecting passengers was not exempted development. It therefore stands that the
daa still needs to apply for planning permission to increase passenger numbers
beyond 32mppa.



PPC 106276 & PPC 106336:

In a pre-planning document dated February 25 2020 (reference Number-: PPC
106276 & PPC 106336) between the daa, ANCA and Fingal County Council a
discussion arose in relation to the interpretation of the 32mppa cap with regard to
types of passengers:

# Discussion on the interpretation of the 32mppa passenger capacity cap with regard to types of
passengers, in particular the transfer/ transit passengers.

* The P&SI Dept advises the applicant that, with reference to ABP decisions and known
international, European and national methods of counting passengers at airports, the 32mippa
passenger cap included in Condition 3 of FO6A/ 1248 (PL 06F 220670) and Condition 2 of
FO6A/1843 (PL 06F 223469} is considered to be a cumulative, annual figure comprising all
passengers using (traveling to, through and from) Dublin Airport.

¢ The P&SI Dept advises the applicant that as the 32mppa cap is considered to be all inclusive
figure, it is not considered possible/ practical for planning assessment and subsequent
enforcement purposes, to make any differentiation between different types of passengers.

End
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This is very clear advice from the Planning and Strategic Infrastructure Dept that the
32mppa is considered to be a cumulative, annual figure comprising all passengers
using (traveling to, through and from) Dublin Airport. There is to be no differentiation
between different types of passengers.

This new 36m planning application confirms that the daa deliberately misled
the Planning Authorities and Judiciary on passenger numbers. They breached
the cap in 2019, 2023 and again at the end of November 2024, They knew
exactly what the passenger counting convention is and were told by the local
Planning Authority. Therefore, they are knowingly carrying out Unlawful
Development. The Relevant Action cannot be granted while the daa are
knowingly carrying out Unlawful Development and the Board must refuse the
Relevant Action on that basis or make the daa apply for retention.




F23A/0781:
Another worrying feature of the 36m planning notice is that:

“The proposed development would come into effect only in the event of, and
subject to, a grant of planning permission for the change to permitted runway
operations as proposed under ABP Ref. No. PLO6F.314485 (F20A/0668)".

This is the daa’s attempt to blackmail and pressurise the Board into granting the
Relevant Action. This is serious interference in the Planning process and the Board
should not be intimidated by such actions.

The daa are giving the impression that the Relevant Action is needed to increase
passenger numbers to 36m. I'm sure this will form part of the daa’s submission on
the draft decision. This is not the case and it’s critical that the Board doesn’t fall for
this approach. In the 40m Infrastructure Application (F23A/0781), the daa submitted
responses to a further information response from the Planning Authority.

In the EIAR submitted, Table 9-1 provides a breakdown of various assessments with
and without the Relevant Action (NRRA) for different years:

Table 9-1  Assessment Years, Sonarios, Fassengan and Flights

all

i1
&

By 2034 the daa can achieve 40mppa without the NRRA. Therefore, achieving
40mppa is not reliant on the Relevant Action being granted.

Even in 2027 the passenger numbers can increase to 33.2mppa without the
Relevant Action. These figures are from the daa themselves and therefore they are



not being truthful when they say that the Relevant Action is needed to achieve either
36m or 40m passengers.

Section 9.1.23 under Table 9-1 is also very relevant:

123 The overall effect of the Proposed Deve pment on the annual arcraft movements once 40mppa
®ached (18 in the scenarios for 2031 and later } an increase of 18% without the NRRA or 15% w
the NRRA. Considering the activity at ght. there U change due 1o the Proposed Development
withoul the NRRA 3 ia Crease of 54 with the NRRA

There will be a 14% increase in activity at night with the NRRA. Section 9.1.23 states
that there will be an increase of 18% without the NRRA as opposed to 16% with the
NRRA.

Also included in the RF] material is a Mott MacDonald report titled “Dublin Airport
Operating Restrictions — Quantifications of Impacts on Future Traffic, Growth from
32m to 40million annual passenger — Fleet modernisation to 2046”, which can be
found at page 1129 of

https://planninqapi.aqileapplications.ie/api/application/document/F G/1067919.

On slide 4, Mott MacDonald compare various scenarios. Scenario E is noteworthy as
itis the scenario without the Relevant Action being granted up to a cap of 40m
passengers:

Annual Traffic Impact Scenerios
A [ c [} B
impact of Operating Restriction Scensrios |
Scenario Condition 1 Condition 2 Annusi Deacription
Neght limit g Passenger
parating hours  Cap
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* This study has devaloped b ¥ day forecast schedules and analysed i npaces »”
o ORETsinG resincons for four SN0 AcKHUoN 1o the onginai .
uncansirained demand foracast provided by day Wmma he tab & »
pposite ;
* Scenano A Unconstrained - Uncon siraned demand growth in ine with 1 # A
daa’s Cantrakna forecast caus is axpectad 1o recover fro the COVID. 13 . 1
PANEIIC enpacts and sxeeed mppa by 2024 and reach 40 mppa by :: d :; 0
30/3 1 by 2046 15 expected o reach % nppa -t a
< 5 8. 32 mppa cagp Appaing the current T2 plane gp of 32 “’ 4
1 impacls tratlic growth lrom 2024, resufting i a cumulaty at 44 . y
/8 4m passenge w-.¢lmar'!24ﬁmb|, 4R p E:
» ScmmaC:mepacappodv \creasing the annual passengar cap from 204 4 3 .
32m to 40m allows unconsirained demand 1o be met ynt : From 203 : :. - F :
1o 2046, the cumulative impact of 5 40 mppa AP I8 & loss of 89m passengar i Pidyd o .
L1 io D 32 mppa capped and S5/night imit - Appiang the o Jni ool du - .
2007 planning condition's limit o night movemants of &5 mght siows the post- » “f, P y 4
COVID tratfie recovsry and delays reaching the 32 mpp cap unif about : : :
2028 The cumulative tralfic Joss is 29 5m passengers by 2 and 246m by . i ] ,‘
2046 s ¥ .
* § E. 40 mppa capped and 68/ ght it Appiying tha ongmal Tt
2007 planning cond:ion’s mi on ni aht movements of 85might siows the post - . v y e
COVID traffic recovery and delays reach J Ihe 40 mppa lratfic leved unid 20342040 L " 11
3bout 2034 The cumulative traffic losy significantly higher than Scanwio C TR T 4f

at 16 7m passengers by 130 and 111m by 204

Mott MacDonald Gicbal Aviaton

It is very clear that 40m passengers can be achieved using Scenario E by 2034.
Also, it shows that 36.6m passengers can be achieved by 2030. The only impact the
with or without Relevant Action has is the rate of growth of passenger numbers.
Without the Relevant Action stilj achieves the goals of the National Aviation Policy.




This is very critical to highlight — Not granting the Relevant Action does not
impinge on the goals of the National Aviation Policy.

40mppa will be achieved by 2034 with or without the Relevant Action. Therefore, if
the Board does grant permission for the Relevant Action, it cannot be based on the
aims of the National Aviation Policy. Also, the Board will need to justify why itis
inflicting so much adverse health effects at night on residents for no gain in
passenger numbers in 2034. The Board will have to justify the costs involved with
the grant of the Relevant Action and how the health costs (750m euro annually) can
be borne by the Irish taxpayer to subsidise the aviation industry. This is clearly not a
Balanced Approach.

PFAS Contamination:

The known PFAS contamination at Dublin Airport has not been addressed by the
Board. It is public knowledge that there's a sizeable PFAS contamination issue at
Dublin Airport:

https://www.irishtimes.com/transport/2023/03/ 1 7/dublin-airport-operator-examining_—
potential-impact—of—forever-chemicals/

At a DAEWG meeting on the 15t of March 2023, the daa’'s Head of Environmental
Sustainability advised members that:

“daa is examining the potential impact of PFAS at Dublin Airport and is
engaging with the relevant environmental regulators to ensure best practice in
managing this issue”.

https://www.dublinairport.com/docs/defau|t—source/communitv-enqaqement/ 15-
march-2023-—-daewq-meetinq-minutes-approved.pdf

It has also been reported that Geminor shipped 150,000 tonnes of PFAS
contaminated soil from Dublin Airport to Norway for processing:

https://www.wastetodavmaqazine.com/news/qeminor-pfas-duinn—soi|-treatment/

This work by Geminor also has not formed part of any planning application or
environmental assessment and has involved no public consultation. Therefore, this
work is unauthorized development and needs immediate assessment and planning
permission.

Because the PFAS contamination did not form part of a planning application, the
cumulative effects of the PFAS works has not been taken into account in any
planning applications. This is a serious omission and this unlawful development has
had serious knock-on consequences t0 other developments at Dublin Airport. The
impacts of the PFAS contamination has not been environmentally assessed for its
impact on the environment and especially the SACs and SPAs that are
hydrologically linked to Dublin Airport. The impact on human health have also not
been addressed in any planning context.



The daa first became aware of the impacts of PFAS during the North Runway
construction. The daa decided not to alert any relevant authority and continued
construction with the Norh Runway. They knowingly continued to construct the
runway and therefore these works should be categorised as Unauthorised. A full AA
has never been carried out on the whole North Runway projects.

In April 2024 the daa uploaded 4 documents to their website at
https://www.dublinairport.com/corporate/environmental-social-
governance/sustainability

1) Daa Statement April 2024

2) PFAS FAQ April 2024

3) 2021 - 2023 Environmental Monitoring Non-Technical Summary
4) 2021-2023 Environmental Monitoring Report

In section 5.1 of the document ‘2021 - 2023 Environmental Monitoring Non-
Technical Summary’, it states:

e Groundwater:

0 The highest Sum of 20 PFAS concentrations in groundwater were detected at

the site of a former firefighting training ground, where maximum concentrations of

4,111ng/l were reported.
* Surface Water:

0 The highest PFOS concentration in surface water was detected in the Cuckoo
Stream at 50.6ng/| (May 2023).

0 The highest PFOS concentration in airside surface water (1,430ng/l in March
2022) was recorded in a manhole to the north of the North Apron. The source
of PFOS is indicated to be from the Former Fire Station at the North Apron.

* Soil/lConcrete:

0 The highest concentrations of individual PFAS constituents in soils/concrete

were 568ug/kg in Apron 5H.

These are alarming levels of PFOS / PFAS.

Further documents were released by way of an appeal to the OCEl Commissioner:
https://ocei.ie/en/ombudsman-decision/?db6a-daa-public-limited-companv-and-
fingal-county-council/

Upon release, the daa made the documents available on their website:

https://www.dublinairport.com/corporate/airport-develooment/north-
runwav/environment/soil-and-water—manaqement

The two documents are different to the documents previously made available by the
daa. These two new documents were undertaken by Fehily Timoney who were
retained by RoadBridge to undertake a Risk Assessment of PFAS contamination of
groundwater and surface water at the former Fire Training facility at the Dublin
Airport, North Runway development (APEC 5). RoadBridge were the contractors
responsible for the construction of the North Runway.

The report titled ‘Groundwater and Surface Water Risk Assessment and
Remediation Options Appraisal’, states in section 1.1 that:




“The detected concentrations of Total PFOS at the off-site surface water
monitoring points sampled between January 2018 and July 2021 exceeded the:

e 0.65 ng/l (the annual Average Environmental Quality Standards (EQS) for
Inland Surface Waters for Total PFOS set by S.I. No. 386 of 2015).”

“A number of the groundwater monitoring locations during the period January
2018 and October 2018 exceeded the Total PFOS 0.07 ug/! threshold value
(defined by the United States Environmental Protection Agency (USEPA) Drinking
Water Advisories for PFOS and PFOA). 7

The Board cannot grant permission 1o the Relevant Action when Unauthorised
Development has taken place and where the PFAS contamination has not been
screened in any of the three environmental assessments. The Board cannot claim that
it does not know of PFAS as it has been raised in submissions. It is worth mentioning
the MetroLink project which will involve works at the airport. Tll are taking PFAS very
seriously and is including it in their Cumulative Impact Assessment and In-
Combination Assessment for NIS. While the daa are taking the opposite approach and
failing to adequately address the issue.

The daa have known about PFAS contamination since as early as 2016 during
construction of the North Runway and yet none of their Environmental Assessments
since then even mention PFAS yet alone provide mitigation and remedial measures.
The dangerous levels of PEAS / PFOS have been known for a long number of years
now and the daa have only recently contacted the relevant authorities. The response
from the daa was to initially remove and bury known contaminated soil from the
North Runway site around attenuation tanks and continue with the North Runway
development. This was a major mistake as the PFAS levels under the North Runway
are at dangerous levels. PFAS contaminated soil has also been found at other sites
at the airport and large amounts of contaminated soil from the Apron 5H
development has been shipped to Norway for remediation.

The cumulative impacts of the contamination at the Apron 5H development site
should be assessed in conjunction with this Relevant Action application. The whole
airport site needs to be addressed for PFAS / PFOS contamination as a whole and
not the piecemeal approach thus far. The need for Cumulative Assessment and In
Combination Assessment are highlighted in the advice given to Tl for MetroLink. Tl
are taking the PFAS situation very seriously and understand their obligations which
are clearly lacking with the daa. TIl acknowledge that their development will lead to
PFAS release into the environment.

The daa have been aware since 2016 of the PFAS issue and decided to literally bury
the evidence in order that the North Runway project would not be delayed. No
consultation with State Authorities was carried out at the time. We note that no full
AA was ever carried out on the North Runway. The daa knew of the PFAS
contamination and yet still went ahead without addressing it and even got a time
extension and defended High Court proceedings while still burying knowledge of this
contamination. The North Runway should be classed as Unauthorised
Development, and we ask that the Board make a ruling on this.



An Bord Pleanala are mandated to refuse planning permission based on the
total lack of screening and assessment of PFAS / PFOS contamination and its
impact on European sites.

Nighttime insulation grant

It is proposed in the draft decision to offer a grant of 20k euro for nighttime insulation
of bedrooms. The Inspector has accepted the process that ANCA has conducted. The
award of any grant should be costed by an organisation such as the Chartered
Surveyors of Ireland or Engineers Ireland. 20k euro will not achieve much in 2025 and
beyond. It is a derisory sum. Nighttime noise impacts more on health than daytime
noise. Yet the daytime insulation scheme for those contained in the 63 LAeq16 contour
offers full house insulation. The Board have not explained how 20k euro can achieve
any satisfactory level of insulation to protect human health. In fact, the Board have not
shown the competence with which they can arrive at that decision. The Board needs
to engage proper Engineering and Surveying competence to make any determination
on insulation.

Schedules:

In the daa’s 2023 Annual Compliance report,
https:/iwww fingal.ie/sites/default/fi les/2024-09/d00001 ~d88-XXX-XX-XXX-TD-V-XXX-
0003-annuaI-compliance-report—section-19-2023-v1.0 0.pdf, Appendix 2 on page 54
lists the percentage of arrivals and departures per hour:

App 2 Arrivals and Departures by Hour

Departures

0.4%




The daa have always claimed that the 6-7am slot and 23-24pm slot are their busiest
hours of operation. Assuming there’s an even split of arrivals and departures for the
entire day, the 6-7am slot has 9.2% (1.3 + 7.9) of total movements. However, when
summing up the totals of arrivals and departures for every hour, it can be seen that
the 6-7am slot is only the 14t busiest hour, and the 23-24pm slot is the 18t busiest
hour. This makes a mockery of the daa’s claims. Submissions on the schedules have
been made repeatedly during this planning process by the St Margarets The Ward
Residents Group and the Inspector has failed to date to understand how important the
evidence in these schedules is and what can be learned from them that runs contrary
to what the daa are saying. There has been no evidence provided in the draft decision
that shows the Board understands the schedules or has taken the numerous
submissions into account. The Board must interrogate the schedules, and will no doubt
come to the same conclusion that the 6-7am timeslot is not the busiest.

13 5.80% 6.70% 12.50%
12 6.30% 6.00% 12.30%
7 3.00% 9.20% 12.20%
11 6.10% 6.00% 12.10%
17 5.60% 6.10% 11.70%
14 5.60% 5.70% 11.30%
18 5.30% 6.00% 11.30%
9 5.90% 5.20% 11.10%
16 5.30% 5.70% 11.00%
8 5.10% 5.90% 11.00%
10 5.70% 5.20% 10.90%
15 4.60% 6.10% 10.70%
19 4.50% 5.20% 9.70%
6 1.30% 7.90% 9 . D%
20 4.50% 4.30% 8.80%
21 4.80% 3.40% 8.20%
22 5.70% 2.00% 7.70%
23 4.90% 0.80% 5.70%
0 3.40% 0.40% 3.80%
5 1.40% 1.20% 2.60%
4 2.30% 0.30% 2.60%
1 2.00% 0.20% 2.20%
2 0.50% 0.40% 0.90%
3 0.40% 0.10% 0.50%
Total 100% 100%

| reiterate that this data comes from a daa Compliance Report for 2023.



Independence:

The Director of ANCA, Ms Ethna Felten, is also Deputy CEO of Fingal County Council.
This is a clear breach of EU598/2014 and the Aircraft Noise (Dublin Airport) Regulation
Act 2019.

(13) The competent authority responsible for adopting noise-related operating
restrictions should be independent of any organisation involved in the airport’s
operation, air transport or air navigation service provision, or representing the
interests thereof and of the residents living in the vicinity of the airport. This
should not be understood as requiring Member States to modify their
administrative structures or decision-making procedures.

Article 3:

2. The competent authorities shall be independent of any organisation which
could be affected by noise-related action. That independence may be achieved
through a functional Separation.

On the recent Dublin Airport Noise Action Plan, ANCA and their consultants worked in
tandem with Fingal County Council. This does not seem fitting for an independent
body.

The Board should clarify if ANCA’s position is in accordance with EU598/2014
legislation.



Enforcement:

The flight paths issue is just one condition of planning that Fingal County Council’'s
enforcement department are dealing with. Fingal has taken enforcement proceedings
against the daa over breaching Condition 5 and not adhering to 65 nighttime flights.
This matter is subject to High Court proceedings. The daa are not adhering to a
condition of planning imposed by the Board and have sought a stay via the courts.

In section 12.4.8 of the Inspector’s report, it states:

“ have no evidence before me to suggest the proposal for the RA is to address
any unauthorised action. A response to the supplementary information was
received by both ANCA and the PA and no issues relating to unauthorised
development have been raised. Any non-compliance with the original NR
permission and enforcement issues are a matter for the PA".

The Board has an obligation to seek information from relevant authorities if required.
It appears that the Inspector relied on a lack of material from the PA and ANCA.
However, information should have been sought under the Board’s powers.

| attach the Enforcement Notice, PENF_0134_2023 S154 Enforcement Notice.pdf,
from Fingal County Council dated July 28" 2023. | also attach the record of Fingal's
CEO, PENF_0133_2023 S153.pdf, which clearly states that the development is
unauthorised:

o Taking account of the foregoing. it is therefore concluded that by vitue of the scheduled and actual
uperalions reported, the frequency of night flights in Dublin Airport is not in conformity with
Condition $ of the North Runway permission an d is for that reason unauthorised development.
The 2000 Act, including s.154(3)a)(ii} provides that the planning authority can issue an
Enforcement notice to require the daa, w proceed with a development in conformity with
Condition 5:

» Unauthorised development is oceurring and will continue to occur in non-conformity with
Condition 5 and that unauthorised development is occurring at the Lands and development is not
being cartied out in conformity with Condition 5 of the North Runway Permissivn (Planning

Authority Reg. Ref No: FO4A/1755/ ABP Ref No: PL 06F.217429);

» The daa has not sought to remedy the said unauthorised development, there are po compelling
reasons for not taking enforcement action, having regard to the nature of the unauthorised

development at issue and the nature of Condition 5, including the reason‘purpose of same;
£ purpa

e In circumstances where unauthorised dev elopnent is occurring and will continue to vceur at
Dublin Airport, contrary to Condition 3 of the North Runway Permission (Planning Authority Reg.
Ref No: FO4A:1755 / ABP Ref. No: PL (6F.217429) comprising the continued and ongmng
exceedance of the permitted average number of night-time (between 2300 hours and 0700 hours)
aircraft movements at the airport —being a permitted average of 65 aircraft movements per night

when measured over the 92-day modelling period.



I also attach an enforcement complaint form, planning-enforcement-complaint-form-
65-Flights-summer.pdf, which lists out flights on June 25"/26t inside the 92-day
Sumer period where 106 movements were recorded between 23:00-07:00.

These records provide proof to the Board that Unauthorised Development has
been occurring in relation to Condition 5 (65 nighttime limit). The Board has a
duty to recognise this Unauthorised Development and refuse the Relevant
Action as it's now a case of retention permission.

The daa have also breached the 32m passenger cap conditioned by the Board as part
of Terminal 2’s planning. They breached it in 2019 and 2023 and have breached it
again at the end of November 2024, The passenger numbers can be viewed on daa’s
own corporate website at https://www.daa.ie/wp-content/uDloads/2024/12/daa-
MonthIy-Statistics-November-2024.pdf. It shows that Dublin Airport has handled

shows the lack of respect for the Board by the daa and they believe they are above
the planning laws of this country.

Region Nov202s | Nov2023 [ %change | [ vinzoze | vio 2033 % Change
Domestic 12,195 12,678 a% 162,943 142,556 14%
Great Britau 786,037 769,810 2% L 8,981,214 8,712,705 3%
Rest of Europe | 1,229,361 1,191,001 3% 18,129 892 17,427,641 a%
ransatlantic 240,924 _'-;_'-‘:Jl! 1% 3,904, 885 3,651,362 7%
Other internationa 31,358 80,508 13%| | 1062488 932,492 14%
Transit 815 1,235] -26% g cag 248,957 979
Total Passengers |  2,360,890] 2,299 716 3% I31,116,153 4%
L;o:, mercial AIM's__ | 16,597 16,709 1% 219,717 2158a1 2%

| attach correspondence, ENF_24-263_Dublin_Airport_32m_cap.pdf, from the
enforcement section of Fingal County Council where they state that a Warning Letter




Climate:

Another major issue central to the nighttime flights application and the expansion of
aviation is the significant increase in Green House Gases (GHG) emissions. GHG
emissions were never assessed for significance in the original planning for the North
Runway and therefore no Baseline for emissions was established. Therefore, all
emissions from the proposed Relevant Action need to be accounted for and these are
‘major adverse’ when accounted for based on the [EMA Guidelines. It is highly
significant that the SEAI recently published a report, Energy in ireland 2024
( Htps://www.seai.ie/sites/default/fiIes/publications/enerqv-in-ire|and-2024.pdf),

estimating that “Ireland’s emissions from International aviation amounted to 3.4

MtCO2eq, equivalent to approximately 11% of national energy-related emissions.”

Table 7.1: Energynrelated C0,eq by sector (share)

eve - -

e 2013 | 2014 | 2015 | 2016 2017 | 2018 | 2019 | 2020 2021 | 2022 | 2023
[MtCOzeq]
Electricity 11.90 1153 12 B 1286 1205 1070 945 B86 1036 10. 803
gene ratim
T
iy 1092 1120 1169 1221 OS5 1222 1222 1029 1097 1164 11 68
(exclint.
aviation)
339 34 ELS B W 383 405 397 402 404 381 3 62

! ndustry

; : 707 627 6.71 700 651 700 673 734 687 575 535
R esicentia |
cenvi 150 141 1.54 145 1.39 151 150 1.3 14 139 1.35
ervices
Aari 059 053 051 054 055 059 061 062 062 0B85 076
griculture
fi g.o8 oQ 007 006 007 008 007 006 006 005 006
isher ies
Oher 048 044 053 042 047 052 046 048 047 047 042
Total

3 35.72 35.06 3677 38.24 36.92 36.67 35.02 3299 34.79 3411 3127
(excl. int.
ariation)
International 202 224 254 260 306 33 334 119 132 304 3.44
aviatio n
T9tal. 37.74 3730 39.30 4084 3998 39.98 38.36 34.17 36.12 37.15 34.71
{ihcl. int.
aviation)

[t also showed that Jet kerosene contributed 22.8% of energy related CO2 emission
in transport:



Table 7.3: Quantities and shares of energy-related COeq emissions in transport (share)

GHG [MtCO,eq] 2013 | 2014 | 2015 | 2016 | 2017 2018 | 2019 | 2020 | 2021 m

; : 734 780 846 916 929 969 982 850 907 948 938
Diesel 7 gasoil

2.03 2.25 255 261 3.07 332 336 1.20 134 306 346
223

354 335 317 296 267 243 230 176 181 206 219

Jet kerosene

Gasoline

Electricity 002 002 o002 o002 002 003 003 003 005 007 008
<l 001 002 002 o002 002 003 003 o003 003 004 005

Biodiesel

Natural gas 001 001 001 005 005 005 004 004 004 004 004

PG 006 001 o0t 001 001 000 o000 o000 0600 000 o000

Bioethanol 000 000 000 000 000 000 o000 000 000 000 000

Fuel oil 000 o000 o000 o000 000 000 000 oO00 000 000 o000

Total 12.96 1346 14.24 1483 15.14 1555 1559 11.51 12.35 14.76 15.20

Jet Kerosene use in 2023 surpassed the previous yearly high in 2019:

Table 5.4: Final energy in transport sectar by energy types (share)

Energy [TWh] | 2013 | 2014 | 2015 2016 | 2017 | 2018 | 2019 2020 | 2021
Diesel / gasoil 2750 2925 3172 3432 3480 3631 3680 3183 3393 3550 35.10

Jet kerosene 785 870 984 1010 11.88 1283 1298 463 518 1184 1338

1393 1318 1250 1166 1052 959 908 673 713 812 865

Gasoline

- 08 104 114 100 153 148 190 182 187 237 3.13
Biodiesel
R LA 033 031 035 038 034 032 030 023 024 027 038
Electricity 004 004 004 005 o005 007 009 010 015 022 033

004 003 005 025 024 026 020 018 019 019 018

Natural gas
PG 002 002 003 003 o0p03 002 002 oo 0.01 002 o002
Fuel il 0 0 ¢ 0 1] 4] 0 0 o 0 0

Total 50.57 5258 55.67 57.79 5938 60.87 6136 4553 4874 5853 61.14




Jet Kerosene accounted for 21 .85%, of all transport energy use:

Figu re5.7: Sha re of energyy types in transport final energy
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It's imperative that these highly significant GHG emissions from aviation are kept in
line with Ireland’s obligation under the Paris Agreement.

Significance:

Significance of effects was never established in the original planning application. As
a result, the daa has no baseline on which to determine significance with their
proposal. It is not just the difference between the Permitted and Proposed scenarios
that determines those significantly affected as the Permitted scenario was never
assessed for significance. It also needs to be pointed out that the Permitted scenario
is not equal to the baseline situation in 2007 or the consented scenario with straight
out flight paths. It is also of note that the change to the new flight paths,
acknowledged by the daa, was not stated on the Public Notice for the Relevant
Action or on the Public Notice from An Bord Pleandla. This is a grave error and
totally misleads the public who were not anticipating divergent flight paths.

The Board should be made aware of the RFI responses from the daa’s planning
consultants, Coakley O'Neill, for the Infrastructure Application, F23A/0781. The
planning authority made the following request in question number 6:

“The applicant is invited to provide analysis with narrative explaining the
variation over time, of previously modelled aircraft noise contours far Dublin
Airport. The analysts should be accompanied by an overlay graphical
representation of noise modelling prepared and presented as contours for the
currently proposed development shown with each of the following previously
presented contours: 1) the North Runway application (December 2005 515),



2) the consented Worth Runway (EIS Addendum 9th August 2007) 3) the
modelling agreed for operation of the noise mitigation schemes under that
permission (2016) 4) the Airport Noise Zones in the Fingal Development Plan
2023. The methodological differences between the various contours and the
reasons why they are not directly comparable should be noted.”

The response can be accessed in this document:
mps://planninqapi.aqileapplications.ie/api/application/document/FG/ 1067909.
Coakley O'Neill provide a timeline of events, some of which are:

* “North Runway Application (December 2004 EIS):

o The flight routes assumed that the North Runway tracks would
replicate those on the South Runway. These assumed aircraft turned
after a straight segment of around 5 nm from the end of the runway

* Modelling agreed for operation of the noise mitigation schemes (2016):

o The flight routes assumed that the north runway tracks would replicate
those on the south runway. These assumed that 25% of aircraft turned
after a straight segment of around 5 nm from the end of the runway,
with the remaining 75% turning earlier, around 2 nm from the end of
the runway. This was based on an analysis of a sample of radar flight
fracks.

* A EIAR (December 2023):

o The flight routes were based cm an analysis of actual radar tracks. For
the South Runway these were similar to previous assumptions. For the
North Runway this meant an initial 30 degree right tum shortly after the
end of the runway After this initial turn the routes are similar to previous
assumptions.

This response is written in the context of the Board Inspector's findings in her
assessment of the North Runway Relevant Action (NRRA), ABP Ref. No. ABP-
314465-22 (F20A/0668), which stated that:

“the Board will note that the flight patterns submitted in the applicant's
supplementary information and included far the purpose of the proposed
scenario of the EIAR, differ to those submitted in the original EIS for the NR
application. The Board will note that the flight patterns submitted to the
planning authority for the original Relevant Action also differed from those
submitted with the original EIS for the NR application The main difference
between the revised EIAR and the amended supplementary EIAR is the
divergence north from the NR, earlier than previously indicated in the revised
EIAR permitted by the planning authority™

This is irrevocable proof that the daa have come clean and are agreeing with the
Inspector that the flight paths have changed. This is in complete contrast to what the
daa has been saying to the Planning Authority, ANCA, Irish people and the
Oireachtas. Here are examples from the Oireachtas Transport Committee:

January 18 2023:




https://www.oireachtas ie/en/debates/debate/joint committee

on transport and _co

mmunications/2023-01-18/3/

.
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Darren

Q'Rourke

Ms Catherine
Cubbins

9
A
Deputy

Darren
O' Rourke

There was an application in 2007 Ms Gubbins is referencing 2016. 1 am aware

Fingal County Council has issued an enforcement notice. | wonder about the
basis on which the DAA is operating NOw and the basis on which it will operate on
23 February in the context of planning and the regulator Will the applications have
been adequately through those processes or does the DAA need to seek retention?
Are other enfarcement notices expected? Is the DAA of the opinion that from 23
February it will be entirely sound to operate those flight paths with regard to the
regulators and the Arrcraft Noise Competent Authority, ANCA, and all the various
parameters that one must live within?

There are two separate issues at play here. The Deputy referred to the

deviation in the flight path. That specific issuée will, hopefully, be resolved on
23 Febiuary, as we have discussed. The actual flight paths. whether they are the
deviated or the original, are nota factor of our planning permission The Deputy
referred to the 2007application. The north runway was constructed under a
planning permission that was granted in 2007 The Deputy is absolutely right that we
are currently engaged in a process, which the noise regulator ANCA, has made a
decision on This has been appealed to An Bord Pleanala. Weare actually in the
process of engagement around sep arde conditions to do with tha t 2007planning
permission, which to our mind is a completely separate process to the fight path
deviation issue that we had previously discussed. As of 23 February, we are very
hopeful that the new flight path will be in place, and hopefully that issue will be
resolved \We are in the middle of a statutory process. which absolutely need to run
its course over the next few months

Picking up from that point, { presume that in its as 5es meni the DAA has

been advised on this. The community might reasonably a skif the 2007
planning permission is being contested but the runway is being operated at the
same time, whether the DAA is of the opinion that it is operating the north ranway
on a sound basis, despite the fact there are ongoing legals in relation to that
planning?

The video for this meeting can be accessed at Joint Committee on Transport and
Communications debate - Wednesday, 18 Jan 2023. At 1:23:10 into the video the

Acting Chairman Senator Gerry Horkan asks Ms Catherine Gubbins the following

question:

Acting

Chairman
(Senaby

Gerry Horlan}

Ms Gubbins replied ‘Yes' that the daa were operating the North Run

g For my own ben efitaan | justconfirm tnat the DAAIs operatirg the noth
rurway on the ba sis ofthe exi sthg planning pe rnission as o pposedto wha
the DAA woud like the plannn gpermi.sson to be into the futue ? ¥€§

way on the basis

of the existing planning permission.



November 2214 2023:

https://www.oireachtas.ie/en/debates/debate/ioint committee _on_transport and co
mmunications/2023-11-22/2/

o Flight paths are complicated and they take a long time to work through
When flights commenced on the north runway from August to February,
there was a slight deviation for some flights. A small nurmber of aircraft were
marginally overflying parts of a community that were not consulted with. That has

Mr. Kenny
Sacobis been corrected from February, which is the most important thing. That was a
mistake that we had made. We apologised for it. The flight paths that operate now
are fully compliant. They are the flight paths that were intended and are over the
communities that were consuited with.
% I'am glad to hear that the DAA met with representatives of the Kilcoskan
-y school recently. | have been contacted by residents and parents of children
who attend the school as they really have difficulty with some of the noise issues.,
From February 2023, the flight paths relating to the north runway are as proposed in
eputy ol ) o i
;Even the original planning application from 2007 and the amended one.
Matthews
Exactly, yes.
Mr. Kenny
Jacobs

Example from the daa’s own website:

https://www.dublinairport.com/latest-news/2023/03/ 1 5/daa-reiects-anv-claims-that-it-
is-in-breach-of—planninq-permission-qranted-in-respect-of—the-north-runwav

Example from PrimeTime:

mps://www.voutube.com/watch?v=iV7BGFDwA6Y (3:30 into the audio)

This is proof that the daa misied the Oireachtas and Irish people.




Health costs:

Another serious concern with the daa’s submission is that the health costs of
nighttime noise have not been assessed. The public have gone to great lengths to
point out the strong recommendations of the WHO and the submissions from the
HSE, yet the daa and ANCA fail to address health. Neither the daa nor ANCA
assess the health costs and other negative impacts of increased aviation activity.
Aviation cannot be subsidised, and the impact and cost picked up by the public and
Health system. It has been estimated that the health costs associated to just the
number of people Highly Annoyed and Highly Sleep Disturbed amounted to
€750million in 2023 alone based on the methodology used in a report
commissioned by the Belgian Superior Health Council:

https://www.health.be|qium.be/sites/default/files/uploads/fields/fpshealth theme file/

20240506 hgr-9741 vliegtuiglawaai_en_andere emissies vweb.pdf.

https://wakeupkraainem.be/wp-content/uploads/2023/06/ENVlSA Health-Economic-
Impact-Brussels-Airport March-2023.pdf,

The research used €132,000 as the cost of a Disability Adjusted Life Year (DALY).
For Dublin Airport the number of DALYs attributed to High Annoyance was 1,428
and for Sleep Disturbance 2,279. The combined estimate of High Annoyance and
High Sleep Disturbance amounts to €489m. An estimate for CVD adds another €300
amounting to €789m in total for just 2023 alone. These figures have never been
addressed by ANCA, the Planning Authoriity or the Inspector.

Project Ireland 2024

Another major flaw in the daa’s proposal is that it is contrary to the objectives of
Project Ireland 2024 and Balanced Regional Development. 90% of international
aviation into Ireland is via Dublin Airport. The other airports must fight for the
remaining 10%. As a result, the economic benefits of Dublin Airport are totally lob
sided to Fingal, Dublin, and the Leinster region. How can Fingal County council be
independent in its decision making when the economic benefits of Dublin Airport are
felt strongest in Fingal?



Appropriate Assessment:

The AA assessment by the applicant and the AA assessment from ANCA fail to
assess the impacts on the Red Kite, which is an Annex | species.

A full NIS was never carried out on the whole North Runway project. This is classic
project-splitting and piecemeal development,

The most recent Bird Survey was carried out in 2018 which is out of date and the
Board cannot make a determination on AA based on such out-of-date surveys. This
goes against the advice of the CIEEM.

The Board’s ecologist never read any of the appeals or other submissions made on
AA.

The AECOM report misled the authorities on the noise levels at the various SPAs
and SACs. The noise levels are far higher than reported and can be seen in the
daa’s Noise snf Flight Track Monitoring Reports:
hm)s://www.dublinairport.com/corporate/environmentaf-social-
ggvernance/noise/noise-manaqement/airport-noise-plans-and-reports. Regular
exceedance of 70dB LAmax is achieved at the SPAs and SACs which does impact
on birds according to the scientific literature.

No bird surveys taken under the Norh Runway flight path or at night.

No Cumulative or In-Combination assessments were carried out with other projects
which is in breach of Article 6(3) of the Habitats Directive.

ANCA’s AA only dealt with noise in isolation, and it too is defective with regard to
noise levels.

The AA screening report by the Planning Authority is dated August 2022 before the
North Runway opened and therefore insufficient, and no other projects were
assessed for in-combination effects.




Noise Abatement Objective (NAO):

ANCA reviewed the mitigation effectiveness at Dublin Airport for 2022 and 2023 and
reported that Dublin Airport failed the Noise Abatement Objective (NAO) in both
years. This was mainly due to more of the population exposed to >55dB Lnight in
close proximity to Dublin Airport.

https://www.ﬁnqa|.ie/sites/defauIt/files/2023-
08/Noise%20mitiqation%20effectiveness%20review%20report%20for%202022.p_df

The night-time NAO priority indicator

The faurth indicator of the NAO hasregard to the total number of people exposed above the NAQ
priority level of 5dB L

-------
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Figure 12 - Number ofpe opl exposed to aircraft noise above 55d8

https://www.ﬁnqa|.ie/sites/default/fiIes/2024-08/noise-mitiqation-effectiveness-review-
report-for-2023.pdf

Compared to the situation in 2019:
« The number of people eposed to aircraft noise abovess dB L, shallbe reduced.
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The number of people exposed to >55dB Lnight was 1687 in 2022 and escalated to
4465 in 2023. Note ANCA took no measures as a result of these breaches. ANCA
cannot be relied upon to protect the health of residents of Fingal. This is very



Notwithstanding these breaches of the NAO in 2022 and 2023, 2019 is a flawed year
to use as the NAO baseline year. In 2019, Dublin Airport facilitated 32.9m

‘Towards a Zero Pollution for Air, Land and Soil’, which refers to 2017.

Itis also worth highlighting from the 2023 report the Population exposed to noise
Compared to the EIAR Supplement.

EIAR Supplement:

* 53,854 people Highly Annoyed
* 23,844 people Highly Sleep Disturbed

2023 Noise Mitigation Effectiveness Report:
* 71,388 people were Highly Annoyed
* 32,562 people were Highly Sleep Disturbed

This clearly shows that the Supplementary EIAR is vastly underreporting and
underpredicting the real noise levels. The 2023 noise figures are rea| noise data and
not modelled. The Relevant Action has fictional scenarios with a 32m passenger
limit. This is pure fabrication, and the Board need to take on board the real 2023
noise levels when determining the impacts of noise.

The HA and HSD numbers on their own are not that meaningful. The formulae to
derive the HA and HSD figures are based on Exposure Response Functions that are
described in the WHO 2018 Guidelines.

40 12
5 94
50 17.9
55 26.7
6 36.0
455
70 5.

At 40dB Lden, 1.2% of the exposed population are highly annoyed, rising to 55.5%
of the population €xposed at 70dB Lden. The % increases as the noise increases.



40 113 a72-1 7.8

45 150 6.95- 23.08
‘ 18.7 987-29.60

55 255 13543741

60 323 18.1 5-46.B

65 40.0 23 .65-56605

At 40dB Lnight, 11.3% of the exposed population are highly sleep disturbed, rising to
40% of the population exposed at 65dB Lnight. Again the %, increases as the noise
increases.

The calculation of HA and HSD can be simplified as the sum of the population in
each noise band multiplied by the %HA or o,HSD for each band.

The ANCA 2023 Noise Mitigation Effectiveness Report breaks down the number of
people in each band for both HA and HSD:

HA:
45-49 (B 50-54 dB 55-59d B GE6s dB 65 62 dB 70-74d8 »>75 d8
2019 74,905 29814 8,546 2,328 126 15 4
2023 37959 20,9 83 8,73 3,532 148 13 0
HSD:
H0-44 4B 55-49 dB 50-54d8 % -59 @ &0-b4 dB £5-62 dB 70 dB
2019 36,339 762 2,665 380 34 5 0
2023 20101 72252 4,003 1,147 55 & 0

It's very evident that from 2019 to 2023 the number of people HA reduced in the
bands 45-49dB and 50-54dB but increased in all other bands.

It's also very evident that the number of people HSD reduced in the bands 40-44dB
and 45-49dB but increased in other bands.

What this shows is that the numbers in the bands with the lowest noise levels
have reduced but the numbers in the bands with the highest noise levels have
increased.

ANCA is fixated on reducing the numbers of HA and HSD and is not concerned
about the makeup of these numbers. ANCA is quite content that the overall numbers
are reducing but has no interest that the number of people exposed to the highest
levels of noise are increasing.

This is clear evidence that the overall HA and HSD numbers mask the effect
that higher noise levels are impacting a larger cohort of people.



A worthwhile exercise is to compute the HA and HSD number based on the
Environmental Noise Directive (END) reporting limits of 50dB Lnight and 55dB Lden.

upwards:
2019 11,019 3,084

2023 12,446 5,209

These values paint a very different picture and show that the number of HA and HSD
rose between 2019 and 2023 when you start counting at the END limit thresholds.

It's also worth highlighting that these lowest noise bands are where the largest
Populations in Dublin reside. A marginal effect at the Jowest noise bands has a
significant effect on the HA and HSD numbers.

>=45 754135 419796 >=40 344912 220460
>=50 174146 132890 >=45 59307 65227
>=55 34097 37037 >=50 13838 22417
>=60 6279 9102 >=55 1533 4339
>=65 285 320 >=60 110 159
>=70 31 22 >=65 13 8
>=75 6 0 >=70 0 0

From the Lden figures, 579,989 people resided in the 45-499B Lden band in 2019
which is 77% of the tota| population exposed to greater than 45dB Lden.

From the Lnight figures, 285,605 people resided in the 40-44dB Lden band in 2019
which is 83% of the tota] population exposed to greater than 40dB Lnight.



From the tables above, based on the END reporting limits, 37,037 were exposed to
>55dB Lden in 2023 compared to 34,097 in 2019 and 22,417 were exposed to
>50dB Lnight in 2023 compared to 13,838 in 2019.

This is the reason that the HA and HSD figures above based on the END reporting
limits are higher in 2023 than in 2019. The number of people exposed to the higher
noise levels have been increasing.

Health

Attached to this submission are a list of scientific papers that provide expert advice
on the impacts of Aviation Noise on health. Some of these papers are new and are
after the WHO 2018 Guidelines were published. | encourage the Board to get the
relevant expertise who can read and understand this literature and help make
informed decisions. The Board must consult with medical experts if it doesn’'t have
the necessary expertise to make an informed determination by taking this advice.

o Transportation_Noise_PolIution_and_Cardiovascular_Health.pdf

o advisory-report—the-influence-of-night—time-noise-on-sIeep-and-health.pdf
. Basner_aircraft_noise_exposure.pdf

o Basner_effects_on_s/eep.pdf

o Basner_EnvironmentaI_Noise_and_Effects_on_SIeep.pdf

J Daytime_vs_Nighttime_effects_of_ aircraft_noise.pdf

o 20240624-ppt-Hahad.pdf

o enhealth-guidance—the-hea/th-effects-of-environmental—noise.pdf

o Noise_causes_cardiovascular_disease.pdf

e Tech 11 2010 Good practice guide on noise.pdf

| also attach the Dublin_Airport_Noise_Medical_Report.pdf from Professor Thomas
Miinzel, one of the world’s leading experts on aviation noise and its effects on
Human Health. Some of the key conclusions on his assessment of the Relevant
Action are:

e In addition to the fact that noise is now recognized as a cardiovascular risk
factor, all possible measures must be taken to protect people who live near
airports from the health consequences of noise.

. Based on the current study situation, it should be assumed that average
outside noise levels caused by aircraft noise over a period of 24 hours,
beginning around 40 dB (A), are associated with harmful effects. From this
area on, increased noise pollution is to be expected, which is considered an
effect modifier when communicating negative health consequences. Since
night-time aircraft noise in particular has negative effects on health, stricter



measures must be used in order to comply with the WHO recommendation
(indoor noise level of less than 25 dB Lnight)

e The noise study conducted on dwellings in close proximity to Dublin Airport
shows that mitigation through insulation cannot reduce the noise to safe
levels.

* Due to the new data on the negative health effects related to night-time
alrcraft noise, the number of night flights must remain limited and, in our
opinion, cannot be increased any further,

* Due to the fact that night aircraft noise in particular is harmful to health, air
traffic should, if unavoidable, be shifted more to the daytime.

* The legally defined night's sleep from 11:00 p.m. to 7:00 a.m. should pe
aimed for.

It is unclear from the Inspector’s report whether the Inspector has read this report
and understands it. There is no evidence available in the Inspector’s report to show
that the Board received expert advice and obtained the expertise to thoroughly
understand the evidence provided. Had an Oral Hearing been granted, the Inspector
would have had the opportunity to hear first hands from one of the leading medical
experts in transportation noise. |t is clear from the Inspector’s report that the Board



Noise Monitoring and Modelling:

It is very apparent that the Relevant Action leads to a serious deterioration in the
noise situation for Fingal residents. Serious questions need to be asked about the
daa’s noise modelling. Only one portable noise monitor was used to calibrate the
North Runway. They have used fixed monitors from the South Runway to attempt to
calibrate divergent flight paths on the North Runway. The North Runway has been in
operation for over 2 years now. The daa and ANCA have had plenty of time to collect
reliable real measurements from under the North Runway.

Due to the lack of monitoring the local community have had to go to great lengths
and cost to carry out their own independent monitoring. Monitoring was performed at
3 locations under the North Runway flight paths for the entire 92-day summer period
in 2023 and 2024. The results of this monitoring show that the modelling presented
in the EIAR Supplement is unreliable and very inaccurate for the North Runway,
leading to variations of 2dB. This modelling cannot be trusted. The community
engaged independent Acoustic experts to provide an expert opinion on the modelling
and that evidence is attached to this submission.

Further comments:

The proposed insulation scheme and mitigation measures proposed by the daa are
insufficient to ensure that all significant effects are avoided, prevented, or reduced.
The effects of aircraft noise on the cardiovascular system are indisputable and it can
exacerbate preexisting cardiovascular disease. The WHO 2018 Guidelines
evaluated the scientific literature up to 2015. Since then, there is increasing evidence
supporting the adverse effects of aircraft noise, nighttime noise in particular, on
health. The vulnerable in society are more susceptible. Aircraft noise can have long
term and permanent effects on children's cognitive ability, mental and physical well-
being. Sleep is disrupted by aircraft noise. The pattern and frequency of aircraft
noise renders it more likely to cause sleep disturbance. With the proposal,
communities impacted by the North Runway are somehow expected to get their full
night's sleep in a restricted 6-hour timeframe (24:00-06:00). This is extremely
unhealthy when sleep is disturbed and limited. This additional use of the North
Runway at night also increases the significant adverse effects of the North Runway,
contrary to the planning permission conditioned by ABP in 2007. Why increase the
number of people significantly adversely affected and inflict serious noise and health
problems on a whole new cohort of the population when there are alternatives
available?

The Board's draft decision has recommended the approval of the NQS proposal from
the daa along with a movement limit of 13000 movements. The Quota Count itself
should also be adjusted far below 16260 in line with counterparts in the UK.



The biggest impact on my family is the result of Westerly arrivals into the North
Runway. The aircraft are so low and noisy, and it impacts severely on the use of our

suffered during the 30% of the year. It should be noted that the Planning Authority took
account of 100% directional use when developing the Noise Zones to ensure that on
any given day that no new dwelling would be exposed to high levels of noise.
Unfortunately, neither ANCA nor the Planning Authority applied this same logic to
existing dwellings. The Planning Authority has deemed it a serious health risk for any
new dwellings in Zone A, yet they see it as ok to inflict this same level of noise on
existing dwellings in Zone A. This is a serious issue, and the noise zones show that
existing dwellings in Zone A should be afforded immediately relief from the severe
noise levels. Failure to do so contravenes the Fingal Development Plan.



voluntary purchase is meaningless if you are displaced from your family and
community.

In conclusion, we call on An Bord Pleanala to reject this Planning application and
regulatory decision as there’s no justification for it except inflicting health costs and
carbon costs on the public. Planning is an afterthought for the daa. Their actions show
they do not respect the decisions of the Board. it is 2 years now since the North
Runway opened. Fingal County Council has taken enforcement proceedings against
the daa in relation to the breach of Condition 5 (65 nighttime flights). The Council is
also investigating the alleged illegal divergent flight paths off the North Runway.
Unfortunately, for residents, the Council seems incapable of coming to a swift decision
and appears to be waiting on the Board’s decision in this Relevant Action application.
It is therefore of upmost importance that the Board makes a decision in a timely
manner to refuse permission for the Relevant Action application.
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The Influence of Night-time Noise
on Sleep and Health




Gezondheidsraad President
Health Council of the Netherlands

To the State Secretary for Housing, Spatial Planning and the Environment
PO Box 20951
2500 EZ The Hague

Subject : Report on night-time exposure to noise
Your reference  : LMV 2003 003076

Our reference  : U 1007/WP/71 8-K

Enclosures 01

Date : 22 July 2004

Mr State Secretary,

Further to your letter, reference LMV 2003003076, I am pleased to enclose an advisory report on
night-time exposure to noise. At my request, the report has been drawn up by a specially formed
Health Council Committee. The report has been reviewed by the Standing Committee on Medicine
and the Standing Committee on Health and Environment.

The report is based upon the compiling Committee’s assessment of the findings of available
scientific research into the influence that night-time exposure to noise has on sleep and health. In
order to obtain a good overview of the relevant themes, the Committee began its deliberations with
a workshop for experts from the Netherlands and other countries. The workshop took place on 2
July 2003 as part of the 8t International Congress on Noise as g Public Health Problem
(ICBEN2003) in Rotterdam, In addition, interested parties were invited—both in direct
correspondence from myself and in an advertisement placed in the Government Gaczette of 22 July
2003—to submit any information that they felt might be helpful to the C ommittee. The Committee
took account of the eleven responses to this invitation that were received when preparing its report,
and each respondent received an individual reply from the Committee.

The Committee paid particular attention to the strength of the evidence for a link between
exposure to night-time traffic noise and increased risk of hypertension. Almost all the studies that
have looked at hypertension and ischemic cardiovascular disease have focused exclusively on
associations with noise exposure during the daytime and evening. A recent study, to which you
also made reference in your letter, has suggested that ni ght-time noise and its effects on and during
sleep are much more significant than daytime noise for the development of hypertension. Although
the Committee considers it plausible that a causal relationship exists between exposure to night-

P.O. Box 16052 Visiting Address
NL-2500 BB The Hague Parnassusplein 5
Telephone +31 (70) 340 NL-2511 VX The Hague
Telefax +31 (70) 340 75 23 The Netherlands

E-mail: www.gr.n|







Gezondheidsraad
Health Council of the Nethertands

Subject : Report on night-time exposure to noise
Our reference  : U 1007/WP/718-K

Page 12

Date : 22 July 2004

time noise and increased risk of hypertension, the Committee has concluded that the evidence for
such a relationship is limited.

The Committee has noted that very little is known about the biological effects on children of
exposure to noise when sleeping, or about the impact on children’s health and well-being. The
findings of the European research project Road traffic and Aircraft Noise exposure and children’s
Cognition and Health (RANCH) are due to be published shortly (probably in the summer of
2004). However, the Dutch participants in this project point out that these results will not entirely
eliminate our lack of knowledge regarding the issue of childhood exposure to noise when sleeping.

I 'am also sending a copy of the enclosed advisory report to the Minister of Health, Welfare and
Sport and another to the State Secretary for Transport, Public Works and Water Management.

Yours sincerely,
(signed)
Professor JA Knottnerus

P.O Box 16052 Visiting Address
NL-2500 BB The Hague Parnassusplein 5
Telephone +31 (70)340 NL-2511 BX The Hague
Telefax +31 (070)340 75 23 The Netherlands

E-mail: www.gr.nl
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to:

the State Secretary of Housing, Spatial Planning & the Environment

No. 2004/14E, The Hague, 22 July 2004 (corrected version, 27 January 2005)




The Health Council of the Netherlands, established in 1902, is an independent scientific
advisory body. Its remit is “to advise the government and Parliament on the current level
of knowledge with respect to public health issues...” (Section 21, Health Act).

The Health Council receives most requests for advice from the Ministers of Health,
Welfare & Sport, Housing, Spatial Planning & the Environment, Social Affairs &
Employment, and Agriculture, Nature & Food Quality. The Council can publish advi-
sory reports on its own initiative. Tt usually does this in order to ask attention for devel-
opments or trends that are thought to be relevant to government policy.

Most Health Council reports are prepared by multidisciplinary committees of Dutch
or, sometimes, foreign experts, appointed in a personal capacity. The reports are avail-
able to the public.

This report can be downloaded from www.healthcouncil.nl.

Preferred citation:
Health Council of the Netherlands. The Influence of Night-time Noise on Sleep and
Health. The Hague: Health Council of the Netherlands. 2004; publication no. 2004/14E.

all rights reserved
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Executive summary

Why this report?

Sleep is very important. It is therefore understandable that unintentional noise-related
disturbance of sleep is a serious problem. Since it is not always easy to reduce disturbing
noise, which is frequently associated with activities that are of value to the community at
large, such as travel and transport, a debate has arisen regarding the health and well-
being implications of sleep disturbance by environmental noise,

Like other countries, the Netherlands has regulations designed to limit public expo-
sure to environmental noise, primarily with a view to managing the associated nuisance.
Most of the limits relate to €xposure over a complete twenty-four-hour period and do not
therefore focus specifically on the period during which most people sleep. However,
regulations are presently being prepared at EU level that do concentrate on night-time
noise exposure. In due course, Dutch law will be brought into line with the new EU leg-
islation.

Against this background, the State Secretary for Housing, Spatial Planning and the
Environment wrote to the Health Council on 3 February 2003, asking for its advice
regarding the influence of night-time noise on sleep, health and well-being. This report
has been compiled by the Council’s Noise, Sleep and Health Committee and addresses
the questions posed by the State Secretary.

Executive summary 11



Exposure to night-time noise when sleeping

Environmental noise may originate from a wide variety of sources: air, road or rail traf-
fic; industry and other localised activities; neighbours or one’s general neighbourhood.

The consequences of exposure to night-time noise when sleeping have mainly been
studied in relation to traffic noise. In the vast majority of cases, night-time traffic noise
involves individually distinguishable noise events, such as the passage of a train, car or
aeroplane.

Little research has been conducted into sleep disturbance from localised noise
sources such as factories, firing ranges, shunting yards, wind turbines, climate control
systems, building or demolition work. However, the Committee believes that the effects
of noise from such sources are unlikely to differ essentially from the effects of traffic
noise.

To date there has been no published research into a possible relationship between
exposure to the other types of noise in the neighbourhood (recreational activities, chil-
dren playing) and sleep disturbance. The Committee was therefore unable to assess the
influence that such noise has on sleep.

Published research findings indicate that a variety of non-acoustical factors deter-
mine whether people are disturbed in their sleep by noises from neighbouring homes
(voices, toilet flushing, footsteps, radio, television). The existence and complexity of
these factors imply that it is not possible to establish meaningful relationships between
night-time noise from neighbouring dwellings and the degree of sleep disturbance one
suffers.

Research into the extent to which Dutch people claim to be disturbed by night-time
noise during sleep is summarised below:

neighbourhood | 8
neighbours, audio 6

|
eighbours, contact : 8 \ ‘

I
industry |, 1 '
trains and trams 2 :
aeroplanes ‘ 4 ‘ \ \
I
mopeds 1 10
|
lormies } 6
cars 7
0 2 4 6 8 10 12

percentage of adults disturbed in their sleep
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Effects of night-time noise during sleep

The Committee divided the effects of environmental noise during sleep into two general
categories: biological responses and effects on health and well-being.

Biological responses to environmental noise occur because, even when asleep, an
organism has to appraise and process stimuli from its environment. Such responses
include waking up, having difficulty falling asleep again and increased motility.

It is plausible that, in the event of repeated exposure to night-time noise and under
certain circumstances, some biological responses will have long-term implications for
health and well-being. The Committee distinguishes five categories of effects:

*  reduced sleep quality

* reduced general well-being

* impaired social interaction and reduced concentration during day-time
*  specific disease symptoms

*  loss of years of life (premature mortality).

Individuals differ from one another both in terms of their biological responses to night-
time noise and in terms of the effects on their health and well-being. Thus, one person
may take potentially harmful noise exposure levels in his or her stride without any sig-
nificant adverse effects, while the health and well-being of someone else in a similar sit-
uation will deteriorate. In this context, much depends on the extent to which a variety of
inherent and acquired personal factors interact with environmental factors.

Evidence

In order to assess the degree of certainty concerning the relationship between exposure
to night-time noise and a particular effect, the Committee rates the available evidence as
sufficient, limited ot insufficient. Evidence is deemed sufficient if an indisputable rela-
tionship exists between exposure to night-time noise during the sleeping period and the
effect in question, and if it is plausible from a biological model that the effect is attribut-
able, at least in part, to the exposure. Evidence is rated as limited if a relationship
between exposure and effect has been observed and a causal relationship is credible and
plausible, but where the possibility of bias attributable to other factors cannot be
excluded. The Committee also rates the evidence as limited when a relationship is plau-
sible, and it has been observed that night-time noise exposure has an intermediary effect,
which is known from other research to lead to the ultimate effect under consideration.
Evidence is regarded as insufficient if the underlying research lacks the quality, consis-
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tency or weight necessary to support a conclusion regarding the existence of a causal
relationship.

Biological responses

There is sufficient evidence that night-time noise events cause direct biological
responses, such as increased heart rate, reduced depth of sleep, increased motility and
awakening.

Most biological responses begin to manifest themselves at an SEL in the bedroom of
approximately 40 dB(A) (LAmax in the bedroom of at least 32 dB(A))". Behavioural
awakening (established by pressing a button) occurs when the bedroom SEL exceeds 55
dB(A).

The Committee also concludes that there is sufficient evidence of a relationship
between exposure to night-time noise and a variety of biological responses exhibited
before, during and after sleeping. Some of these are consequences of the direct
responses already referred to: increased average heart rate, increased average level of
motility, more frequent behavioural awakenings, and longer intervals of wakefulness. It
additionally appears that average motility in people exposed to night-time traffic noise is
greater at higher noise levels than might be expected on the basis of the direct responses.
Higher levels of average motility are closely related to more frequent awakening, lower
perceived sleep quality and increased daytime drowsiness.

Furthermore, there is sufficient evidence that people who, while attempting to sleep,
are exposed to environmental noise or are concerned about being disturbed by noise in
the night. have more difficulty falling asleep. After the sleep period, those who were
exposed to night-time noise perceive the quality of their sleep to be impaired, find that
their daytime mood is adversely affected and experience greater drowsiness, fatigue and
irritability, especially in the morning.

There is limited evidence that under certain circumstances night-time noise can
influence stress hormone levels. This effect was observed in women who were annoyed
by noise at night and unable to protect themselves adequately to prevent the annoyance.

Implications for health and well-being

The Committee believes there is sufficient evidence that night-time noise has an adverse
effect on quality of sleep and general well-being. Limited evidence exists that exposure
to night-time noise has a negative impact on social interaction, on the performance of

* In acoustics, the following two values are employed to specify a noise event: LAmax, the maximum sound level during a

noise event, and SEL (sound exposure level), a particular summation of all sound levels during a noise event.
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concentration-sensitive tasks during the day, on specific complaints or disease symp-
toms and on loss of life years due to fatal accidents at work.

Reduced sleep quality is evident from studies on reduced self-reported sleep quality,
difficulty falling asleep and remaining asleep, more frequent awakening during the
night, shorter sleep periods and increased motility during sleep. A reduction in general
well-being due to night-time noise is evident from self-reported sleep disturbance, self-
reported health problems, use of sleeping pills and sedatives, and adversely affected
daytime mood. Among older people in particular, the use of sleeping pills and sedatives
is increased by night-time noise.

The medical conditions that may be linked to exposure to night-time noise are
insomnia, high blood pressure and cardiac disease, as well as depression in females.
Where insomnia is concerned, the Committee considers the evidence of a causal rela-
tionship as sufficient, while there is limited indirect evidence for the three latter condi-
tions. There is also limited indirect evidence of an increased risk of involvement in a
fatal accident at work as a result of sleeping problems and insomnia associated with
exposure to night-time noise.

The Committee has estimated the extent of the impact of night-time noise on the
health and well-being of the Dutch people in the year 2003 in terms of people who
report to be highly sleep disturbed and people suffering from insomnia. The results have
been based on data regarding cumulative night-time exposure to road, rail and aircraft
noise, provided by the Netherlands National Institute for Public Health and the Environ-
ment (RIVM).

Effect Prevalence in 2003

Number of people affected (thousands)
Self-reported high sleep disturbance 100-1000
Insomnia 10-100

The number of adults in the Netherlands in 2003 who reported to be highly sleep
disturbed due to night-time traffic noise is between one hundred thousand and one mil-
lion. The increase in the number of people with insomnia attributable to exposure to
night-time traffic noise is estimated at 2 per cent of the number of people who reported
to be highly sleep disturbed.

Using data on the specific exposures to road, rail and air traffic, the Committee esti-
mates the number of adults who reported to be highly sleep disturbed to be more than
100,000 for each noise source (data for the year 2000; data for 2003 are not available as
yet). This number for road traffic noise is about two to four times as large as the num-
bers for rail and aircraft traffic noise. The increased number of individuals with insom-
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nia attributable to road and rail traffic noise amounts to between 1000 and 10,000 in
cach case. For air traffic noise in the region of Amsterdam Schiphol Airport the corre-
sponding figure is between 100 and 1000 individuals.

Recently the collective burden of disease has been quantified in terms of disability
adjusted life years or DALYs. Using data from an initial study by RIVM into the sever-
ity of various health effects, the Committee has calculated that high sleep disturbance
resulting from traffic noise results in a burden of disease amounting to several tens of
thousands of DALYs. The equivalent figure for insomnia is certainly an order of magni-
tude less than this. In spite of the uncertainties associated with such estimates, it does
appear that, by affecting sleep, night-time traffic noise is one of the most important
effects exerted by the physical environment on health.

Groups at higher risk

Direct cardiovascular responses to night-time noise may be more common in people
with cardiovascular problems, people who consider themselves sensitive to noise, and in
children. Due to lack of research, it is at present impossible to indicate whether children
are possibly more sensitive than adults to other direct biological effects of night-time
noise.

People with insomnia are at greater risk of biological effects due to night-time noise
than good sleepers. Environmental noise exposure increases the time it takes to fall
asleep, especially in people who are worried when they go to sleep. In addition, they
also perceive their sleep quality as lower.

The Committee also considers it plausible that exposure to night-time noise is more
likely to have an adverse effect on the health and well-being of the following groups:
older people, pregnant women, women who have given birth within the preceding 12
months or so, people who regularly work at night, people with sleep disorders, physical
pain, dementia, depression, hypertension, heart disease and pulmonary disease.

A special metric for night-time noise

In the Netherlands, special rules covering night-time noise are applied only in relation to
scheduled overnight aircraft movements. However, from a scientific point of view, there
is no reason why night-time noise from road traffic, rail traffic and industrial activities
should be regarded as different from aircraft noise with respect to possible effects on
health and well-being. In 1997, the Health Council recommended a system with two
noise indicators to protect the public from traffic and industrial noise in the living envi-
ronment. The Committee has taken up this proposal. According to the system put for-
ward in 1997 the metric of exposure to noise over a twenty-four-hour period should be
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representative of general annoyance, while the night-time noise metric should be related
to sleep disturbance. Such an approach is rational since there is only a limited degree of
comparison between the working mechanisms and effects of night-time noise on the one
hand and general annoyance on the other hand.

In addition to Lden, the indicator of noise over a twenty-four-hour period, the Euro-
pean Union has adopted Lnight, an indicator to be used in the regulation of night-time
noise. Lnight represents the noise exposure at the most exposed fagade, calculated for an
eight-hour night-time period (11pm to 7am), and averaged over a full year. In the calcu-
lations, more weight is given to the louder noise events than to the quieter ones. Since
Lnight relates to the outdoor situation, the noise €xposure in a person’s bedroom may in
practice be considerably higher than Lnight minus the average noise attenuation of a
Dutch home. This is partly because homes differ considerably in the attenuation they
provide (in the Netherlands, only newly built homes have to meet noise attenuation stan-
dards), and partly because most Dutch people choose to sleep with their bedroom win-
dows at least slightly open. F urthermore, requirements on the basis of Lnight can never
provide complete protection against sleep disturbance, since many Dutch people go to
bed before 11pm and still more (roughly half of all adults) sleep beyond 7am.

Nevertheless, the Committee sees no benefit in adopting an alternative to Lnight,
since it realises that it is impossible to address every conceivable factor by means of a
regulatory noise metric, F urthermore, the Committee is of the opinion that regulations
based on the use of Lnight (as well as Lden) could provide a considerable degree of pro-
tection against noise during sleep.

Additional metrics

In addition to setting standards based on Lnigh, exposure limits could also be imposed
on noise events, possibly by limiting the maximum permissible sound level or the num-
ber of events per night.

At a given Lnight value, the most unfavourable situation in terms of a particular
direct biological effect of night-time noise is not, as might be supposed, one character-
ised by a few loud noise events per night. Rather, the worst scenario involves a number
of noise events all of which are roughly 5 dB(A) above the threshold for the effect in
question. Where motility is concerned, for example, the worst situation is one where all
noise events have an SEL of roughly 45 dB(A) inside the bedroom. However, limiting
the SEL inside the bedroom to less than the biological effect threshold levels is not a
technically realistic option at the present time. Depending on how Lnight is regulated,
one option might also be to limit the number of noise events.

An average adult experiences one or two ‘spontaneous’ behavioural awakenings
during a typical night. The more noise events occur each night, the more likely it is that
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a sleeper who awakens ‘spontaneously’ during an event will hear the noise, be annoyed
by it, and then have trouble getting back to sleep. In extreme cases, a person can hear a
noise up to ten times a night without being awoken by it. This would tend to argue in
favour of limiting the number of events. Depending on the level to which Lnight is lim-
ited and the level of protection opted for, it could therefore be possible to limit the num-
ber of noise events (e.g. the number of trains, cars ot acroplanes per night). The
cffectiveness of applying such limits can only be estimated very roughly.

Adjustment of Lnight to take account of special noises

The Committee has considered the following ‘special’ environmental noises: low fre-
quency noise (humming), noise containing low frequency components, tonal noise,
impulse noise (noise that rapidly rises), industrial noise and sporadic but very loud noise
events. Although little information is available concerning the influence on sleep of
exposure to noise with these special characteristics, the Committee believes that there
are reasons to assume that in some cases the effects are more pronounced than the
effects of exposure to ‘ordinary’ traffic noise. In cases involving noise that contains low
frequency components, tonal noise and impulse noise, the Committee suggests using the
same adjustment factors for Lnight as proposed in the Health Council’s 1997 report
Assessing Noise Exposure For Public Health Purposes. Like its predecessor, the Com-
mittee is unable to propose an adjustment factor for low-frequency noise that consists
entirely of humming, such as that associated with transformers and wind turbines. In
cases involving noise from industrial activities, the Committee takes the view that
research conducted since 1997 has shown that adjustments to match the effect of such
noise to road traffic noise are not necessary.

Tt is not known whether sporadic but very loud noise events have any special conse-
quences for sleep. The Committee is therefore unable to produce any scientifically based
conclusion regarding these events.

Protective measures

In response to the State Secretary’s question regarding ways in which the public may be
protected against night-time noise, the Committee adopts the generally accepted envi-
ronmental management and occupational health and safety strategies. Hence, the first
step should be to reduce the noise at the source (and to reduce the number of sources),
followed by measures designed to address the transfer of noise from the source to the
‘receiver’, and finally ‘receiver-oriented’ measures might be considered.

Many of the noise-reducing measures already in place are concerned primarily with
limiting the impact of exposure to noise over a twenty-four-hour period. Additional
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noise attenuation of the fagade of bedrooms is one of the few measures that are taken to
deal with night-time noise.

Little scientific research has been conducted into the effectiveness or efficiency of
measures intended to protect against the consequences that either general noise exposure
or night-time noise exposure has for health and well-being. Consequently, there is no
sound scientific basis for making any statement regarding the effectiveness of any pro-
tective regime. Furthermore, increasing mobility is liable to offset the benefit that might
be gained from many traffic noise reduction measures,

Furthermore, the Committee would like to emphasise the importance of instruction
and communication as the final elements among the measures needed to keep the
adverse effects of night-time noise within acceptable limits.

Often, there is no choice but to take both source-oriented and transfer-oriented mea-
sures, sometimes complemented by recipient-oriented measures. This is because — even
disregarding the issues of effectiveness and efficiency — none of the possible forms of
intervention is easy to implement. The Committee does not consider the introduction of
personal hearing protectors an appropriate collective response to environmental noise,
although such protectors may offer relief in specific cases.

Recommendations for future research

The Committee recommends that studies be carried out into various topics, in order to
fill what it considers to be the most Important gaps in our knowledge regarding exposure
to night-time noise. These topics are the long-term effects of night-time noise on health
and well-being, the effects of night-time noise on children, the effectiveness and effi-
ciency of noise attenuation measures for fagades and between dwellings, and the effects
of noise produced by neighbours or by one’s general neighbourhood. The Committee
advocates that such studies be linked to international programmes, as the Health Council
has indeed already proposed in its advisory report entitled Gezondheid en milieu: Kennis
voor beleid (Environmental Health: Research for Policy).

Executive summary
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Glossary of terms used in this report

Table 1 provides brief definitions of the terms used in this report. Several groups of
terms are distinguished: terms relating to sleep and the measurement of sleep parame-
ters, terms relating to the acute effects of €xposure to night-time noise when sleeping,
terms relating to health and well-being, and terms relating to the indexes of noise expo-

sure used in this report.

Table 1 Glossary of general (sleep-related) terms, biological phenomena, terms relating to health and well-being, and indexes of noise

exposure.

Tern

Definition

General sleep-related terms
Sleep inception time
Awakening time

Sleep latency/inception period

Sleep period/sleeping time, sometimes referred
to as ‘sleep’
Time in bed

Polysomnography

The point in time when a person falls asleep.

The point in time when a person wakes up, as a precursor to arising and becoming
active.

The length of time taken to fali asleep, i.e. the interval between the point at which a
person begins trying to go to sleep or allowing him/herself to g0 to sleep and sleep
inception time.

Period between sleep inception time and awakening time, including any interim inter-
vals of wakefulness,

The sum of a sleep period and the associated sleep latency period.

The measurement during a subject’s time in bed of his or her brain activity by means of
EEG, EOG and EMG. In this report, the term EEG measurement or scanning is used.
The technique involves the use of electrodes to record electrical potentials in the brain.
On the basis of international standards, the data collected can be used to identify phe-
nomena such as the stages of sleep.
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Sleep EEG

Actimetry

Measurement of stress hormones
Registration of wakefulness

Acute phenomena

Heart rate acceleration

Change in the quantity of a stress hormone
Sleep stage change (from deeper to less deep
sleep)

EEG awakening

Motility
Motility onset

Subject-registered awakening (behavioural
awakening)

Graph created using data from EEG scanning during a subject’s time in bed, showing
the various stages of sleep as a function of time. From such a graph, it is possible to
draw conclusions regarding the structure of the subject’s sleep.

The measurement of accelerations associated with the movement of an actimeter. In
scientific research, an actimeter is a device resembling a wristwatch, which measures
how much the wearer moves (by recording accelerations above a given threshold) over
a predetermined time interval, typically between one second and one minute. The curve
representing the amount of movement as a function of time is known as an actigram.
Measurement of the quantity of (stress) hormones — typically cortisol, adrenaline (epi-
nephrine) and noradrenaline (norepinephrine) — in the blood, urine or saliva.

The indication by a subject (for the benefit of an investigator) that he or she is awake,
typically after waking up in the course of or at the end of his or her sleep period, by
pressing a button or performing some other conscious act.

A temporary rise in heart rate relative to the average heart rate assessed shortly before a
noise event.

The difference in the quantity of a stress hormone in blood. urine or saliva samples col-
Jected at two successive points in time.

Change from a deeper stage of sleep to a less deep stage, as determined by a sleep EEG.

Transition from a state of sleep to a state of consciousness, as determined by a sleep
EEG.

The presence of movement in a short time interval, as recorded on an actigram.

The presence of movement in a short time interval, following an interval without
movement.

Awakening that is registered by the subject by means of a conscious action.

Phenomena relating to one or more sleep periods or sleep latency periods

Average sleep latency period
Average heart rate

(Stress) hormone concentration

Duration of a sleep stage

Sleep fragmentation

Average motility/motor unrest
Average motility onset frequency
Perceived quality of sleep

Sleeping problems: difficulty falling or staying
asleep

The average length of the sleep latency period on a number of occasions.
The average speed at which the heart beats when asleep.

The concentration of (stress) hormone in blood, urine or saliva collected during and/or
after a sleep period.

The number of minutes that a sleeping person is in a particular stage of sleep.

Within a sleep period, the frequency and duration of intervals of wakefulness recorded
on a sleep EEG or intervals of motility recorded on an actigram.

Within a sleep period, the recorded number of intervals involving motility divided by
the total number of intervals making up the sleep period.

Within a sleep period, the recorded number of intervals in which motility begins,
divided by the total number of intervals making up the sleep period.

The quality of sleep, as perceived by a subject and described in a questionnaire
response or journal entry.

Difficulty falling or staying asleep, as perceived by a subject and described in a ques-
tionnaire response or journal entry.
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Sleep disturbance
Health problems

Insomnia

Raised blood pressure/hypertension

Noise exposure indexes
Sound pressure level at a given point in time

LAmax

LAmax_i

Equivalent sound pressure level over a given
time interval T* Ldeq, T

SEL (sound exposure level)
SEL
Lnight

Lnight i

Lden (d: day, e: evening, n; night)

Li
Ilu and Ilu.'/f

co

Disturbance of sleep by night-time noise, as perceived by a subject and described in a
questionnaire response or journal entry.

Problems with health, as perceived by a subject and described in a questionnaire
response or journal entry

Sleeping disorder consistent with an internationally accepted definition, which takes
account of difficulty falling or staying asleep, the daytime implications and the dura-
tion of the problems.

A condition characterised by systolic blood pressure higher than 160 mmHg and/or
diastolic blood pressure higher than 100 mmHg {internationally recognised definition).

The intensity of a noise at a given point in time, expressed in dB(A) (A-curve deci-
bels).

Maximum outdoor sound pressure level associated with an individual noise event.
Maximum indoor sound pressure level associated with an individual noise event.
Exposure to noise for the duration of a given time interval 7 (a twenty-four hour
period, a night, a day, an evening) is expressed as an equivalent sound pressure level
{measured in dB(A)) over the interval in question. The equivalent sound pressure level
is an ‘exponential average’ of the sound pressure levels occurring during the interval in
question, i.e. an ‘average’ calculated by a method that attributes greater weight to
higher sound pressure levels.

Equivalent outdoor sound pressure level associated with an individual noise event,
with the equivalent level standardised at one second.

Equivalent indoor sound pressure level associated with an individual noise event, with
the equivalent level standardised at one second.

Equivalent outdoor sound pressure level associated with a particular type of noise
source between 11pm and 7am, calculated over a period of a year.

Equivalent indoor sound pressure level associated with a particular type of noise
source between 11pm and 7am, calculated over a period of a year. Lnight i equals
Lnight minus a sound attenuation value specific to the fabric of the individual building
and the particular type of noise source.

Equivalent outdoor sound pressure level attributable to a particular type of noise
source, over a twenty-four-hour period, adjusted using evening and night factors, cal-
culated on an annual basis.

Equivalent sound pressure level representative of exposure to a particular type of noise
source, occurring in an individual’s bedroom while he or she is asleep.

Indexes of the attenuation of airborne noise by a screening surface (wall, floor, ceiling)
between dwellings: 1,4 1s based upon a reception room of standardised dimensions.
Index of the attenuation of contact noise by a screening surface (wall, floor, ceiling)
between dwellings.

If a noise event lasts for one second, the SEL i for the event is the equivalent noise level during that second (LAeg,Is). If a noise

event lasts for a hundred seconds, the SEL_i for the event is the equivalent noise level during those hundred seconds: (LAeq,100s)
plus 10*1g100 = Ldeq,100s + 20. A constant-level noise event that lasts for a hundred seconds therefore has an SEL_i that is 20
dB(A) higher than the SEL_i of a noise event of the same constant level that lasts for one second.
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Chapter

1

Noise, sleep and health

1.1

Background

People cannot function without sleep. It is therefore understandable that any disturbance
of sleep by environmental factors, in particular noise, should be a cause for concern.
Since it is not always easy to reduce sleep-disturbing noise, which is frequently associ-
ated with activities that are of value to the community at large, such as travel and trans-
port, a debate has arisen regarding the health implications of sleep disturbance by
environmental noise. It is undeniably the case that noise tends to disturb sleep’. How-
ever, the precise significance of such disturbance for perceived health and the develop-
ment of illness is less clear!.

Like other countries, the Netherlands has legal controls designed to limit public
exposure to environmental noise, primarily with a view to managing the associated
annoyance. Most of the limits that exist are concerned with exposure over a complete
twenty-four-hour period and do not therefore focus specifically on the period during
which most people sleep. In the Netherlands, special rules covering night-time noise are
applied only in relation to scheduled overnight aircraft movements. However, legislation
is presently being prepared at the EU level that does seek ultimately to reduce night-time
exposure. In due course. Dutch law will be brought into line with the new EU legisla-
tion.

Noise, sleep and health
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1.2

Ministerial commission and establishment of the Committee

Against this background, the State Secretary for Housing, Spatial Planning and the Envi-

ronment wrote to the Health Council on 3 February 2003, asking that an advisory report

should be prepared on the effects of night-time noise on sleep and health (see Annex A).

Specifically, the State Secretary asked the Council to address the following questions:

a  What are the effects (expressed in quantitative terms as far as possible) of exposure
to noise when sleeping?

b How do such effects compare with other effects on health, in terms of seriousness
and magnitude?

¢ Is it necessary to take special account of any population groups that are at particular
risk?

d  In view of the effects referred to, would it be advisable to introduce special rules,
similar to those contained in Directive 2002/49 and the Aviation Act, for night-time
noise from sources other than air traffic?

e Ifso, is it sufficient for such rules to be based on Lnight, or are additional indexes of
exposure required, with a view to regulating impulse-like noises and situations
involving relatively infrequent but high-intensity noise events?

f  Could the public be protected by the use of a. performance-related or design require-
ments for residential buildings, b. personal protective gear, c. rules regarding sound
pressure levels outside buildings, d. rules relating to vehicles and machinery, or e. a
combination of these measures?

In response, the President of Health Council established the Committee on Sleep, Health
and Noise, referred to below simply as the C ommittee. The members of the Committee
are listed in Annex B.

1.3

Methodology

Over the last few decades, the Health Council has produced several advisory reports
relating, at least in part, to the influence on sleep of exposure to noise!>%%, The present
report builds upon these earlier publications and updates their findings where justified
by the subsequent emergence of further scientific information.

To support the Committee’s deliberations, the secretary produced a summary of
available information concerning the interrelationships between noise, sleep and health.
This involved carrying out a number of literature searches. The file of relevant literature
was complemented by pertinent data supplied by members of the Committee.
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In addition, interested parties were invited — both in direct correspondence and in an
advertisement placed in the Government Gazette of 22 July 2003 — to submit any infor-
mation that they felt might be helpful to the Committee. The bodies and individuals that
responded to this invitation are listed in Annex C.

On 2 July 2003, the Committee organised an international workshop, which was
attended by experts from the Netherlands and other countries. The workshop formed
part of the 8th International Congress on Noise as a Public Health Problem
(ICBEN2003), which took place between 30 June and 3 July 2003 at De Doelen in Rot-
terdam. The Committee drew upon the information obtained at the workshop when pre-
paring this report.

The Committee finalised the text of this report in the course of six meetings.

1.4 The coliation of available scientific data

Relevant publications and reports were collected by several means:

* A search of the document library at TNO Inro’s Department of Health and Environ-
ment was carried out for material relating to sleep and the influence of noise on
sleep. A collection of relevant documentation was compiled in connection with
preparation of the 1994 advisory report Noise and Health?, and efforts have been
made to keep the collection up to date over the intervening decade. In addition,
reports on international (acoustic) conferences were screened for publications on the
effect of noise on sleep.

*  The library staff at the Health Council carried out searches of Medline, Biosis,
Embase and Psychinfo for relevant documents published since 1994, These searches
were performed using combinations of the keywords ‘noise’, ‘sleep’ and “effect’,
with the latter linked to numerous parameters. Some of the effect parameters used
were as listed in the first columns of Tables 12, 13 and 14", Searches were also car-
ried out using the effect variable specifications™ referred to. Information about
sleep disorders was sought by the Committee secretary using the keywords ‘insom-
nia’, ‘prevalence’ and ‘sleep apnoea’, ‘prevalence’ and ‘narcolepsy’, and ‘preva-
lence’ and ‘restless legs syndrome’. Searches were also carried out using the names
of a number of researchers known to be active in the field of noise-related sleep dis-
turbance.

¢ Individual members of the Committee supplied literature concerning their specialist
fields.

* The direction of the change in a given effect parameter was not specified. So, for example, searches were made on ‘sleep

stage’, not on transition from a deeper stage of sleep to a less deep stage.
. So, for example, in addition to searching on ‘stress hormone’, searches were carried out using the terms ‘adrenaline’,
‘noradrenaline’ and ‘cortisol’.
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1.5

Structure of the report

The structure of this advisory report is as follows. Chapter 2 outlines the terminology
used. Chapter 3 summarises the results of research into the effects of exposure to night-
time noise when sleeping. Next, a number of acoustic issues are considered in chapter 4.
In chapter 5, the Committee directly addresses the six questions posed by the State Sec-
retary. The main body of the report concludes with a list of references.

Appendices A, B, and C set out, respectively, the content of the State Secretary’s let-
ter, the composition of the Committee, and the names of bodies and individuals who
responded to the invitation to submit information for consideration by the Committee.
Annex D contains a discussion of research into consequences of exposure to night-time
noise when sleeping. Annex E describes the situation with regard to sleep disorders and
sleeping problems in the population at large, and Annex F summarises the most recent
Health Council advisory report on environmental noise (4ssessing Noise Exposure for
Public Health Purposes)®. Annex G reproduces the text of an attachment to a letter from
the RIVM containing recent information on the noise exposure in the Netherlands.
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Chapter

2

Central concepts

In this chapter, the Committee begins by presenting a summary of the different types of
environmental noise (2.1). Section 2.2 explains the indexes used in this report to charac-
terise exposure to noise, while section 2.3 is devoted to various aspects of sleep. In
section 2.4, a model is presented that describes the influence of environmental factors on
health and well-being. F inally, an assessment of the evidence for the effects of night-
time noise is made in section 2.5.

2.1

Research into the relationship between environmental noise and sleep
and health

Environmental noise can be divided into a number of types on the basis of source:

*  Traffic sources: aviation, road traffic, rail traffic and shipping

*  Stationary environmental sources, such as factories, shooting ranges, shunting
yards, wind turbines, climate control systems, (temporary) building and demolition
sites

* People and human activities in the neighbourhood not covered by the first two cate-
gories (neighbourhood noise)

* People and human activities in adjacent dwellings (noise from neighbours)

Research into exposure to environmental noise may be divided into two broad types:
*  Research into the prevalence of the effects of exposure to environmental noise
(inventory research)

Central concepts
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« Research into the relationship between exposure and the extent to which an effect
occurs: epidemiological research with population groups and laboratory research
with human subjects.

A nationwide Dutch inventory study was undertaken in 1998, in the context of which
four thousand people aged sixteen and above completed questionnairesQ. This study
indicated that passenger cars, lorries and mopeds were the types of vehicle most often
associated with sleep disturbance in the Netherlands (being mentioned as causes of dis-
turbance by 7, 6, and 10 per cent of respondents, respectively). Sleep disturbance is
(much) less frequently associated with noise from aviation or rail traffic, or from facto-
ties and other economic activities. Where noise from neighbours is concerned, the most
frequently mentioned problems were contact noise (people going up stairs, slamming
doors, etc) and noise from audio equipment, being referred to by 8 and 6 per cent of
respondents, respectively. Neighbourhood noises also proved to be a significant cause of
sleep disturbance, mentioned by 8 per cent of respondents. See Figure 1; further details
are presented in Table 21 in Annex D.
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Figure 1 Percentage of adults in the Netherlands experiencing sleep distur-
bance due to particular noise sources in the residential environment’. The
national inventory study carried out in 1998 asked respondents to indicate the
extent to which their sleep was disturbed by noise from various sources, by giv-
ing a number between 0 and 10, where 0 = not disturbed at all and 10 = very
highly disturbed. A standardised method was then used to calculate the percent-
age of respondents reporting sleep disturbance and high sleep disturbance. This
involved transforming the 11-point scale into a continuous scale from 0 to 100.
Respondents who scored 50 or more on this scale were deemed to suffer from
sleep disturbance.
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Most of the epidemiological and laboratory research that has been conducted into
the relationship between, on the one hand, sleep and health characteristics and, on the
other, exposure to night-time noise has focused on noise Jrom traffic sources (other than
shipping). Epidemiological research into the influence of Stationary environmental
sources, such as industrial premises, has been confined to self-reported noise-related
annoyance over a twenty-four-hour period. However, there have also been some isolated
laboratory studies that have looked at the effect of specific noise characteristics that can
be associated with stationary environmental sources, such as a very rapid rise in inten-
sity at the start of a noise event. The Health Council published a report on this topic in
19978, The way in which the specific characteristics of environmental noise help to
determine its effect is briefly explained in Annex F. The Committee returns to this mat-
ter in chapter 4, and in its answers to the State Secretary’s questions.

Noise from neighbours comes in many different forms. Furthermore, research has
shown that the factors which determine whether people are disturbed in their sleep by
such noise are both numerous and very varied. As a result, it is not possible to determine
the relationship between exposure to noise from such sources and the degree of sleep
disturbance. However, in this report, the Committee does comment on the influence of
features designed to attenuate noise transmitted between dwellings and on certain mat-
ters relating to the disturbance of sleep by noise from neighbours.

So far as the Committee has been able to ascertain, no research has been done into a
possible link between exposure to neighbourhood noise and sleep disturbance. The
Committee has therefore been obliged to disregard this topic.

To sum up, therefore, the nature of the scientific data research available is such that this
advisory report necessarily concentrates on the consequences of night-time traffic noise
(from sources other than shipping) on sleep and health characteristics.

2.2

Characterisation of exposure to night-time noise

The characteristics of a noise include its intensity and its pitch. The louder a noise is, the
greater its intensity. The intensity of a noise is expressed in decibels (dB). Pitch is an
expression of acoustic frequency: a buzzing noise is a low-pitch sound, while a hissing
noise is a high-pitch sound. Most environmental noises have both high-pitch and low-
pitch components. However, the ear is not equally sensitive to all such components.
Consequently, when measuring the intensity of an environmental noise, a filter is nor-
mally used to reflect the range of human perception. The most widely used filter is
known as the ‘A filter’, for the determination of a sound pressure level in dB(A). The
‘A’ in ‘dB(A)’ indicates that the figure is adjusted by an internationally standardised
method to reflect the relative sensitivity of the ear to low-frequency and high-frequency
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components (‘A-weighting”). Another commontly used filter is the C filter; the main dif-
ference between the A filter and the C filter is that the latter allows through more low-
frequency sound than the former.

The sound produced by most sources of environmental noise does not remain at a con-
stant level over time. The noise from an aeroplane or train, for example, consists of a
number of temporally distinct passages (noise events). By contrast, the noise from a
motorway, when heard from a distance, is more of a constant drone. Exposure to con-
stant or fluctuating noise for a given time interval (e.g. 2 twenty-four-hour period, night,
day or evening) is expressed as an equivalent sound pressure level (in dB(A)) for the
interval in question. An equivalent sound pressure level is a sort of average of the sound
pressure levels occurring during the relevant time interval. However, it is not a true
arithmetical average, since more weight is given to higher sound pressure levels than to
lower sound pressure levels. Equivalent sound pressure levels for particular parts of the
twenty-four-hour period are used as indexes of exposure both in research and for regula-

tory purposes.

The indexes used to characterise noise in this advisory report (as previously listed in
Table 1) are briefly discussed below.

The intensity of a noise event, as perceived in the bedroom is characterised by
LAmax_iand SEL_i (i stands for indoor). LAmax_i is the maximum sound pressure level
during a noise event, while SEL_i is the equivalent sound pressure level of a noise event
for a standardised one-second period. The L4max_i and SEL i for a given type of noise
source are often closely related, as are the LAmax and SEL; so, for example, the correla-
tion for indoor values of aviation noise was found to be 0.94 and that for outdoor values
of lorry noise to be 0.991%13,

The long-term outdoor night-time noise exposure at a particular location associated
with a particular noise source is characterised using Lnight, the annual equivalent sound
pressure level between 11pm and 7am attributable to that source. Within the EU, Lnight
is designated as the index of the night-time noise exposure attributable to a given noise
source that should be used for certain purposes3‘4.

The long-term night-time noise exposure in dwellings can be characterised using
Lnight_i. This index of equivalent sound pressure level is calculated by deducting from
Lnight the average attenuation provided by the fabric of the walls. The Building Decree
lays down requirements regarding the noise-attenuating properties of the walls of dwell-
ings and other noise-sensitive buildings. The attenuation provided by the wall of a new
building has to be at least 20 dB(A)'*.

The long-term outdoor noise exposure at a particular site, as associated with a
given noise source is characterised with Lden, the annual equivalent sound pressure
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level over a twenty-four-hour period. In the calculation of this figure, the equivalent
sound pressure levels during the evening (7pm to 11pm) and the night (11pm to 7am)
are increased by 5 and 10 dB(A), respectively. Lden is used in EU directives as an index
of noise exposure over a twenty-four-hour period*,

Li is an expression of the personal noise exposure when sleeping associated with a
given noise source. It is an index of the equivalent sound pressure level in an individ-
ual’s bedroom during the sleep period, as attributable to a given noise source over an
extended period of time. It therefore expresses the individual’s noise exposure when
sleeping, taking account of the length of his or her sleep period, the time he or she goes
to sleep and gets up, the outdoor noise exposure and the difference between the individ-
ual outdoor and indoor noise exposure. Calculation of the latter difference also takes
account of whether the person in question has his or her bedroom window open or
closed. Hence, while the Lnight i for a given noise source may be constant throughout a
particular part of a residential site, the L7 values for the individual residents may differ
significantly, due to behavioural differences or variations in the properties of the dwell-
ings.

Sound attenuation between dwellings can be quantified using an index for the atten-
uation of airborne noise, /,,, while Iy is @ similar index which also takes account of the
volume of the reception room and the area of the common screening structure, given its
characteristic sound attenuation properties. A screen’s ability to attenuate contact noise
transmitted between two dwellings is quantified using the index for contact noise, A

To give an impression of the environmental noise situation in the Netherlands, Figure 2
shows the distribution of the traffic-related outdoor noise exposure (Lden, Lnight) on
dwellings in the year 2000, broken down by source category (motorway traffic, provin-
cial road traffic, municipal road traffic, rail traffic and air traffic)’. From the graphs, it
will be very clear that municipal road traffic generates the most noise, both at night and
over a twenty-four-hour period.

To give another example, 40 dB(A) is a widely used limit for twenty-four-hour noise
exposure (equivalent sound pressure level) in Dutch nature reserves and recreational
areas. In the Central Veluwe Nature Reserve, the noise exposure (twenty-four-hour
equivalent sound pressure level) associated with motorway traffic, provincial road traf-
fic, rail traffic and air traffic accounts for, respectively, 19, 12, 6, and O per cent of all
environmental noise in areas where this limit is exceeded'®. Across the reserve as a
whole, the average equivalent sound pressure level associated with all noise sources
together is 53 dB(A); across areas where cycling is possible, the corresponding figure is
57 dB(A) and across areas where walking is possible, it is 52 dB(A).
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