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Abstract

The link between the heliports, environmental quality and safegnigmportant
challenge in the field of helicopter transport. This challenge is especially crucialtimien
helicopter operations are carried out on densely urbanized areas. Often these areas have
significant constraints and obstaclgsarticularly in terms of noise giiution. These
constraints make the approaetkeoff maneuvers very complicated.

The theme ofthe environmental sustainability of the rotorcraft is strongly felt in
many countries. The production of noisesubjectd to numerous rules and procedures,
which tend to improve the acceptability of the helicopter by residents in neighboring areas to
verti/heliports.

The attention of manufacturers towards the problems of noise compatibility has
produced technological innovati®mo reduce emissions, such as the shape of the tip of rotor
blades, a speed reduction of rotation of the rotors, etc.

Environmental concerns are becoming increasingly important when siting all
aviation facilities. In particular, heliport facilities gendea both positive and negative
impacts on the surrounding environment. Negative impacts are mainly related to soil quality,
water resourcessafety issuesair environment (especially during the construction phase),
noise (during operations) and biologicahvironment. Positiveonescould occur by the
increase of emergency services, revenue genera#iod, the provision of a better
connectivity with theneighborhoods located nearby the facility, the raise of employment
opportunities and the general improverneof air transport facilities.The current
international regulatory framework on heliport facilite=mems to be lacking with regards to
the evaluation of the environmental impacts of the heliport facilliteseover, the national
rules on this topic are often undefined or vadta@. this reason, it seems necessary to define
guidelines to improve the awareness of the consequences which spontaneously arise from the
planning and designing phase of helipodready from the site selection stadmeliport
planners have to take into account all potential environmental iddoese is always the
primary concern in these cases. A candidate site must be compatible with its surroundings.
Compatibility must include anincrease in activity resulting from IFR capability. Additional
issues that citizens and municipalities are concerned about include air pollution, water
pollution, ground access, and safety flight operations. Air pollution by helicopters is
negligible alhough this issue may be brought up by concerned citizens and communities.
Water pollution caused by fueling or maintenance facilities at a verti/heliport is coming



under greater scrutinyrhe ability to deal with all these public issues must be addressed
during final site selection and community standards must be upheld. Ground access to a new
transportation mode may increase traffic at and en route to that location and create a
potential increase in noise and air pollution. These concerns must be deait thi design

of ground access to the facility and by incorporating the individual community's standards,
regulations, and goals.

The receptivity of community leaders to work with the vertical landing facility to
solve these problems should be measurethe final site selection process. Beyond the
direct benefit of affecting the environment as little as possible, addressing environmental
issues is an additional, albeit indirect tool, in obtaining and keeping good relations with the
local government ands citizens.A heliport that has been developed into an IFR facility
mustbe viable for a sufficientlengthof time to realizea returnon investmentROI) andto
alsoachievea contributionto the transportatiorsystem.In orderto selecia potentiallyviable
heliportit is vital to considerthe compatibility of surroundingland uses,both existingand
future.

A heliport that, at the presenttime, is consideredby its neighborsas a nuisance
cannotbe countedon to remainin operationfor an acceptableamountof time. Plansfor
future land use in the area must be determinedthrough an investigation of planning
documentsat the appropriatdevels (city, county,regional,etc.).Issues that instead will be
addressed are related to the identification of the flight phases producing noise, by analyzing
the different type of noise emission regarding the flight phase.

Mor eover, the role of hel icopterd®s mpoil ¢ Ww
particul ar regards to the driving behavior an
treatedl n gener al , it can be stated that pilots h:
noi se whil e remai ni rpgrameters df therotdrchalerescanfeethey r an g e G
need of developing a worldwide analysis of the regulatory contgrdor restricting
hel i ¢ anpdcteon teé populations residing nearby ground facilities. These constraints

dictate operational rules for dapure and approach phases of rotorcraft.

Others factors affecting noise emissions are, for instance, temperature, humidity, wind, rotor
blades Standard procedures for noise abatement are:

1 to fly at the highest altitude possible among those compatiltke the airspace and
safety rules;

1 to enhance the awareness of the different noise perception that can be induced
depending on the overflown environment (e.g. urban areas or country);

The proposed study is articulated as follow:

1 identification of measurdase be implemented for reducing the environmental impact;

1 analysis of current standard rules in several countries with regards to environmental
constraints;

T proposals for initiatives aiming to the rul
heliports ad helipads;

1  samples of operational actions to be implemented for departure and approach phases;

1 review of international experiences in the flight procedures applied for noise
abatement.



1. Environmental issues of heliport facilities: analysis of the impactsaused
by helicopters operations

Public appreciation of thetorcraftshas been improved in recafgcadeslue totheir
increasing use by tHaw enhancement services, HEMS and SAR services, bordessemd
survey tasksline or charter civil passengeservices etc But the helicopter gives people a
negative impression regarding its environmental impact, especially in terms of noise
pollution: it is perceived as noisy and obtrusive. The environmental impact of helicopters
couldthus beminimizedso that theyshould lose the appellative @fritanto. Often civilian
operators encouragbeir pilots to observe aort of Code of Conduct, whichequires astrict
compliance with the procedures for landing or taketo minimize noise pollution, becae
a modern helicopter being flown over a congested udraa at 1,500 feet is rarely heard
above the ambient noise levélut when it lands or takes offthe noiseloses itslimited
impact especially into densely urbanized areHsese last cases areachcterized by small
infrastructure on which to land often without arny form of fiprotecte@d area around the
helipad Besides ensuring the highest quality of the supthlg development offielicopter
transport systems which respegeratoréand passengdis n éas tb preserve the quality
of life of the residents nedreliports as an important aspect influencing the economic and
social course of that territorjany densely urbanizedities hostat least one helipodnd
the presence of #se infrastructuregroduces theeed to face the environmental issues, by
recognizing the key role of environmental management activfidise air transporsupply,
contributing to enhancetraffic demand business attractiveness and technological
improvements.In large urban areas, there are physical barriers, aachigh density of
populationand a progressive increase in the congestion of road traffic: all conditions that
highlight the needof high-speed transport means. Heliport netwaorksild play important
roles by providing aetter level of accessibility pemit cost if compared to the airports
from this perspective they can be considered as instruments for economic development. The
current role of helicopters is mainly related to the tasksublfic utility, but it is becoming
important to its inclusion as part of the whole system of mobility. The inclusian in
commercial short rangeansport services needsletailed analysis, divided into three stages:

1. ademand analysis for air transport, with the aim of identifying the potestigkto
be acquired from the helicopter used;

2. atechnical and economic analysesulting inthe choice of helicopter fleet to be used
in relation to the parameters characterisif the commercial service such as, for
example, autonomy, capacity, speiidht times, frequencieanddemand shares

3.  a cost/benefit analys the wholehelicoptersystem, divided peservices operators,
heliports

Considering benefits created by®L, it is important to underline that thesiil line
servicesmay also reduce congestionto major airportsand, on the other hanthey could
increase air traffic demarndtegrating conventional air services

1 using smaller airportsnear great hubsa bl e t o route t hoe hel i coj
allocatingto the traffic of norconventional aircrafts mincareas within the airports
but so far from used runways to not influence schedtdedentionahir traffic;

1 giving to airports a gain of catchment aresing VTOL toquickly reach marginal
areas within the regiomnd downtown of the major congested cities



To resume the themef environmentalcompatibility of ogrations at heliportsthis
goal can be achieved by optimizing activities on heliports, tipgraoth on qualitative and
quantitative aspects (for instance by acting through spatial and tendgirddution of the
scheduledoperations). In that respect, in some cases the quantitative limitations of the
number of operations akistingheliportsseems to be the wisest thing to do.

While the design of new landing infrastructures should be also done taking in to
account tle traffic forecasts providing heliport areaenough widein terms of expected
amount of noise pollutiarAs regards the aspects linked to #revironmentabcceptability
of commercial services operated by helicopters, the most important isdats] tothe
analysis of the flight procedures during thmneuvers on the areas neathg facilities
(approach,dnding, takeoff, etc.)are as we can see in figure 1.1

1 the study of thenvironmental compatibilitgf heliports: noise (approach, landing and
other flight phases, methods of measurement, regulation);

1 analysis of pollution from exhaust gases (charasttesi of the enginespollution
abatement measures).

‘ Rotorcraft environmental compatibility ‘

Acoustic Pollution (NOISE) Exhaust gasses Pollution
SOURCES: SOURCES:
= Engine/’s -Engine/s
- Rotor blades T
- Tail rotor
- Fuselage Engine parameters and
‘ | characteristics
Over flight noise - Approach noise
(onboard and on ground) - Landing noise
- Take-off noise Development of
- Climb noise . innovative design
- On-ground operations ol
I

Measuring and prediction methods and models
(INM, HELENA, Q-SAM, etc.) Construction and

| maintenance new process
Noise regulation and standards

Environmental acceptance

Fig.1.17 Rotorcraft environmental compatibility involved factors.
(source: authoro6s el aboration)

1.1 Public perception andacceptance

If we consider the @ammunity acceptance of environmental acoustic pollution
generated by VTOL, we have to focus moise rating procedures preding the impact of
fixed-wing aircraft noise around airporfShe presence oflgeliport appeato create a level
of adverse reactiowhich is disproportionate to the measured and predicted noise levels
using the mentioned procedure& partial explanation for the disparity between noise
assessments and community reaction to helicopter operations has been identified by some
authors (LeertonandPike 2006 2007)as deficiencies in the rating methods.



For a more complete analysis ofstissuét is necessary to examine the way in which
helicopters operations are perceived. Fixed wing aircraft operations typically involve a large
numberof flights per day and, because the noise characteristics of most of the large jets are
similar to one another, the noise climate is relatively unifanwolving high and medium
frequencies soundf\way from airports aircraft over fly at very high altie and there is
little general concern over aircraft safety.

Helicopter operations amquite different. Generallythe number of operations per day,
even near a busy heliport, is relatively low and very variable in nafiR. (Visual Flight
Rules) fight paths, unlike those used by fixadng aircraft that flight using IFR
(Instrumental Flight Rulespare not closely followed by pilots, varyimgdely and so at any
one location the noise patterould bemuch less consisterttut muchannoying becausef
its low frequency and complex nature

In fact there isvery large differenceonsidering both the level andthe character of
noise created by differetasses ohelicoptersand fixed wing aircraftshelicopters sound
noisier, because thdblade slap produced by liese machinegvolves low frequencies
sounds thatetermine the diffusion of vibratory systertimat affect greatly the perception
and the annoyanceso on the basis of these differences ynauthors considered an
additionalficorrectiord to meaured noise levels that takes inattcount the greater annoying
perception ofthe helicopter operationsear aheliport if compared to fixed wing aircraft
ones as shown irsection3.

2. An overview of the existing guidelines and rules for the evaluation dhe
environmental impact of rotorcraft operations.

The helicopter noise generation and its related directid@gendon the flight phases
and on the maneuver$o mitigate the impact on the areas located in the proximity of the
descent and takeoff pathguidelines issued by Environmental Associatjotscal
governmentsand Aviation Organizationare providedlt seems to be clear that tiperfect
mareuverot o avoi d noise sensitive areas doesndt ex
varies from caséo case. More precisely it is a compromise among the provision of comfort
to the passenger and the crew, the avoidance of artificial and natural obstacles and the fuel
saving along with the provision of high safety levidie users. Followings shownan
overview of the most important rules and guidelines about the helicopter noise certification,
the environmental compatibility of the infrastructures and the operations.

2.1 European Rules

Part of the mandate of EASA is to promote, in the field of civiaten, a high and
uniform level of environmental protection for European citizens. Environmental Protection is
therefore an integral part of EAS#\general structure of rules and regulations which aim to
mitigate the negative impacts of the civil aviatindustry.

The Agency focuses on regulations which aim to reduce the environmental impact of
aviationby helicoptersat sourceAs to the noise certification, EASA also providke type
certificate data sheet for noise (TCDSKr some of the most used litepters. Each
TCDSN contains general information about the helicopter model, the certification basis, the
technical characteristic and Operational limitations and additional,rexeshown in figure
2.1
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2.2 FAA Rules

Fig.2.17 TCDSN for EUROCOPTER EC135
(source:EASA)

The Federal Aviation Administration provides important guidelines on environmental
impacts of airports and heliports by the issue in 2006 of the order 1050.1E CHG 1
AEnvironmental Impacts: Policies and Proceddrascording to the AppendH 14 cfr. part

36 (Noise Requirements for

Helicopters). Moreover,

according to the National

Environmental Policy Act (NEPA) order 5050.4Benvironmental issues shall be identified

and considerec a r |

n an actionos

y i

p | a a myistangpticcpr oce s s ..

interdisciplinaryapproach. As appropriate, agencies shall also involve local communities
and coordinate witlagencies and governmental organizatiofiSPA requires each Federal
agency to disclose to the interested public a clear, accueserigtion of potential
environmental impacts that proposed Federal actions and reasonable alternatives to those
actions would cause. Through NEPA, Congress directed Federal agencies to integrate
environmental factors in their planning and decision makiragesses. This provides the
public with a fair, open opportunity to review and comment on those alternatives and
impacts and other important environmental matters related to a proposed Federal action.

Important guidelines for taking into account the aaoick of natural and artificial obstacles
during the takeoff and the approach maneuvers are issued by the FAA by the provision of the
Helicopter Route Chart$ielicopter Route Charts are threelor charts that depict current
aeronautical information usefuto helicopter pilots navigating in areas with high
concentrations of helicopter activity. Information depicted includes helicopter routes, four
classes of heliports with associated frequency and lighting capabilities, NASY Al
obstructions. In additim pictorial symbols, roads, and easdgntified geographical features



are portrayed. Since helicopter charts have a longer life span than other FAA products, all
new editions of these charts will be printed on synthetic paper. These charts are updated a
requested by the Federal Aviation Administratiomfortunately these charts are issued for a
small number of airportss, for example, the one shown in figure 2.2

Fig.2.27 Helicopter Route Chart for LAX
(source: FAA - Helicopter Route Charts)

2.3 HAI guidelines

The Helicopter Assaociation InternationgHAI) has a Acoustics/Environmental
Committee is composed of Association members whose objective is to review all matters
related to helicopters and heliport acoustics. This committee serves abldise Task
Forced of the Regulations Committee. Serving in this capacity, the committee provides
technical and political advice for the development of association positions on government
and/or community aeronautical acoustics standards and regulations #wit thef civil
helicopter industryln particular, HAI has

1 refined afiFly Higher Charmb for distribution to helicopter operators. The Chart
displays the acoustic benefits of flying higher, where doublingltitede reduces the
noise thateaches the graw by more than half.

1 reviewed the Congressionally mandated FAA studyfblon-Military Helicopter
Noised providing significant input and peer review for the FAA.

1 prepared HAI inputs on proposed ICAO noise stringency for new design helicopters
and derivaties.

1 participated in the preparation and review of a propofeelicopter Model
Ordinance.

HAI al so publishes the manufacturesdé noise
helicopter models.Fly Neighborly Program is a voluntary noise abatement program
developed by theHAI Fly Neighbory Committee. The program is designed to be
implemented worldwiddoy large and small individual helicopter operators. This program
applies to alltypes of civil, military and governmental helicopter operatiofise Fly
Neighborly Program addresses noise abatement and public acceptance objeithives
guidelines in the following areas:



pilot and operator awareness

pilot training and education

flight operations planning

public acceptance and safety

sensitivity to the ancerns of the community

= =4 =4 -4 4

One of theframeworksissued by the HAI, regarding the environmental compatibility
of both infrastructures and operations with helicopters igifte Neighborly Guidé. This
document contains important considerations about theopeer sound generation, general
guidelines for noise abatement operations, the pilot training, guidelines for implementing a
correct noise abatement strategy and the management of the public acceptance. The
highlights from theaH#&dé:6s Fly Neighborly Progr

to fly at an altitule that is as high as practical;

to avoidresidential areas when possible;

to fly over indwstrial areas and major roadways;

to mask the sound of helicopters;

to avoid hte night/early morning flights;

to fly at an altitude that is as high as possible over scenic and recraa#msuch as
parks and beaches;

1 to identify noise sensitive areas and adjust routes to avoid them to the extent possible.

= =4 =8 -4 -4 =9

3. Indicators of environmental compatibility of a heliport facility (or land -
use compatibility)

In order to control the environmental impact aheliport all involved actorgthe
State, the local authorities, the local resident associations, the heliport users and the heliport
managers should adopt measures that aim teduce theenvironmental pollution and its
associatedannoyance, especially noised gas pollution, due tihe helicopter activity in
order to preserve theealth ancgpeacefulness of the local residents.

3.1 Acoustic pollution levelsand virtual noise

The way to measure helicopter noise is crucial for environmental compatibility
evaluationsThe interest in the effect of noise on the community has led to the development
of severalnoise metrics to best describe the effects of naseslbwn in figure 3.1 The
indicatorsto characterize aircraft nois®nsiderthe measure interval (from the single event
duration to 24 hours)always starting from the measure of energy dose or single event
cumulative metrics (like EPNL Effective PerceivedNoise Level SEL - Single Event
Level, TA - Time Above level, or kg - Equivalent sound Levgl

The most commonlyndicatorsusedto measuréhe environmental impact of aircrafts
on airpors andneighborarea are théONL (Day and Night Level)l.DEN (Day, Evening and
Night Level)or CNEL (Community Noise Equivalent Leve)VA (Livello di Valutazione
del rumore Aeroportuale, used in Italgic. These indicators differ from each other by the
subdivision of the 24 hours into periodsntemplatingspecific dB penaltieadded for noise
produced for exampleduring theevening omighttime hoursThe night period covered by
DNL (+10dB) takes two hours more than the LVA orithe CNEL takes into account a



penalty during the evening houfs5dB). So whie the CNEL protects residents more, it
reduces the environmental capacity of an airport.

Fig.3.11 Common noise metrics
(source:Mestre et al., 2011)

All that indexes can take in to account particilaeighting adjustmengésdue to the
human characteristics of sound perceptionw@ghting - dBA) or due to the need to
emphasize the high or bass noisesMgighting- dBC).

Many authors (Patterson et al., 19Pfwell, 1981;Molino, 1982 Schomer et al.,
1985, 1989, 199620029 demonstrated that these systems nidke | i copt er sounds é
readily noticeable than other sounidsOn this basis, rating the subjective annoyance
produced by real rotarying aircraft noise, these authors suggested to consider a +2 dB
adjustment per event, for the annoyance of helicopter sounds as compared withirftxed
aircraft sound producing theame Aweighted sound exposure level, and a +3 to +5 dB
adjustment of the EPNL for outdoor simulations.

However the community perception of the noise source can play an important role on
the degree of perceived annoyance. The U.S. EPA (Environmentattrotédgency)
suggested that the measured noise levels could be lowered of 5 dB, if who generates the
noise (helicopter or heliport operators) work to maintain good relations with neighboring
communities convincing them that all possible solutions to eeth& noise were considerate
(1974).

Other authors (Staples et al, 1999) studied community attitude as an important
modifier of annoyance. They created aitBdn Environmental Noise Risk Scale combining
elements regardingnoise prevention belieds fibeliefs about the importance of the noise
sourc® andfiannoyance with nenoise impacts of the noise souicanalyzing above 350
subjects living in a 550 dB DNL zone of a civil airfield. They found that the environmental
noise risk scale accounted for B&rcent of the variation in individual disturbance from
noise.

Other authors (Ollerhead and Jont393,1994 studiedthe subjective consideration
of own privacy invasion, noise prevention beliefs, and fear of crashes in neighborhoods



around the London &tersea Heliport. People feel ththeir privacy is invaded when a
helicopter overflights, takes off or lands near their residence, considering the helicopter only
asfa ri ch omandés toy

On the basis of previous researches some authargerton and Pike 2007)
summarizethe public acceptance of helicopter noise as a function of two factors: acoustic
noise and nowcoustic factors referred to &girtual noise.

The virtual noise element is related to ramoustic factors such as fears for safety, or
poor community relations with operators. Virtual noise is not related to the absolute level of
acoustic noise. It can be difficult to separate virtual and acoustic noise, as these factors are
highly interrelated. Leverton suggssbrrection factors for tang into account nocoustic
effects of helicopter noisas shown in table 3.1

Tab.3.17 Virtual noise: A-weighted correction factors

Non-acoustic effect Equivalent A-weighted correction factor (dBA)
Negative reaction to leisure flying +5
Poor community/airfield relations +10
Fear of crashes +10
Nobody acts on complaints +20
Aircraft are flying too low +20
(source: authoro6s el abandPike 2007y on data by Leverton

Whenflying over an area where the public have magmcerns on helicopter safety
helicopter generating low but perceivable lsvef tonal or impulsive noiseould create the
same negative response as one with high levels of tail rotor, TRI HIS or BVI operating over
communities which are generally motelerant of helicopters. From this perspective,
helicopter noise has to threaten carefully and evaluated at locations.

3.2 Real estate evaluationsenvironmental noise pollutionand accessibility

The presence of a transport terminal like an airport or a melgothe one hand
involves more accessibility to the area, on the other implies a greater environmental
pollution. These effectaffect real estate values

Nelson (1980)summarized the results of many earlyesearches. He developed
hedonic priceequations for residential propertgonsideringthe noise levelamong the
attributes of the examined propertieseatinga Noise Depreciatiomdex (NDI). He founds
aresidential property valudall of 0.58%for every decibel increase in airport nqiséile
into another study (2004) he found near 23 airpibisthe noise discount wasetween 0.50
and 0.60 per decibel (dB)

BoozAllen et al(1994) describdéda methodology for evaluating the impact of noise on
housing values. The methodology essentialpmpare market prices in similar
neighborhoods that differ only in the level of airpatated noiseThey demonstratethat
the effect of noise on prices was highest in moderately pricedxgahsive neighborhoods.
The study founén average 18.percent higher property value in the quiet neighborhood, or
1.33% per dB of additional quiet.



Other researchefdomkins,et al,1998 founda 0.84%discount of property value of
per decibelof noise while (Uyeno et al1993) repord a NDI of 0.686. Although these
relationships are validated for large airports and the HMElicopter Association

International) reports the case studyfiSBbmmerset Coundéyto state that the presence of a

heliport does not influence the property value, a dedicated study investigating the influence
of little flight terminals (like heliports or helipadson real estate valueseems tobe

necessaryThis analysis should examirige relationship between heliport size (in terms of

number and localization of helipads atmtal areaoccupied bythe infrastructurge and
property values into the areas near the facility, taking in to account both environmental

aspects and accessibility.

3.3 Environmental pollution management

The goal of noise management is to maintain low noise exposures, sublirtieat
health and welbeing could beprotected.lts specific objectivesare the development of

criteria for the madnum safe noise exposutevels, to promote noise assessment and

control asa part of environmental health programi$ie management strategies depend
the sensibility of the local authorities to the environmental issues. More generally, we can
distinguish thre attitudes to facthe problem:

T

The fiprecautionary principle according to which noisemissionshould be reduced

to the lowest level achievable in a particular situation.

pollution stould be met by those respsible for the source of noise.

A legal framework to provide a background environment for noise management
stratgjies is important. An example of framework is given in figug S8howing a six stages
process to develop and implement policies for community noise managementstagey
6policy playersdé6 who

nvol

Policy Revision

ves groups

POLICY STEPS

1. Agenda Setting
(Noise Problem Identification)

2. Problem Analysis
(Noise Impact Assessment)

3. Policy Formulation
(Noise Control Options)

4. Policy Adoption
(Decision on Noise Regulation)

5. Implementation
(Operation of Noise Regulation)

6. Policy Evaluation
(Evaluation of Noise Regulation)

of

POLICY PLAYER GROUPS

Politicians, Political Advisers, Technology officials, Policy
Analysts, Community, Researchers, Interest Groups, Acoustic
Professionals

Technology officials, Community, Researchers, Interest
Groups, Acoustic Professionals

Politicians, Political Advisers, Technology officials, Policy
Analysts, Community, Researchers, Interest Groups, Acoustic
Professionals

Politicians, Political Advisers

Technology officials, Community, Interest Groups, Acoustic
Professionals

Technology officials, Policy Analysts, Community,
Researchers, Interest Groups, Acoustic Professionals

Fig.3.21 Policy steps and player groups involved in a noise abatement strategy

(source: authoros

el aboration on dat a

The fipolluter pays principle, according to which the full costs associated with noise

Thefiprevention principlé according to whiclactions should be taken where possible
to reduce noise at the source

by

deal |

Berglu



As shown in figure 3.3, amoise management strateghould be guided by an
environmental health impact asse®nt that considers noise as well as other pollytants
comparing the costs connected to health effects to the ones linked to the noise mitigation
measures, to assess whaedednfrastructural, behaviorand operational changes could be
performed like thosespecifically thought for airports and heliports ambwn in figure 3.4

Noise source
Noise Management strategy

Transmission

Noise exposure

Costs Costs &
Benetfits

Noise

mitigation

Infrastructural,
Behavioural and
Operational Changes

Fig.3.31 Stages involved in the development of a noise abatement strategy
(source: authoro6s el aboration on data by Berglu

The previously shown processuldstart with the development of noise standards or
guidelines identifying and classifying noise sources and exposed communiti€ke
influence of meteorological conditions should be absleenin to account because of its
influence on noise transmissi and perceptiorNoise standards antbise level estimation
model outputshould be considered to develogise controktrategiesaiming at achieving
the noise standards.

Noise monitoring and prediction systems
Social participation programmes
Design interventions on heliports

Ground and flight operations
Interventions outside heliports
Access restrictions
Financial incentives

Land use policies — Urban Planning

Fig.3.41 Infrastructural, behavioral and operational intervention areasof a noise abatement strategy
(source: authords el aboration on data by Berglu

National noise standards are usually based on international or EU guidelines and on
national ones, which consider the technological, social, economic, politicattzerdfactors



specific for each countryGenerally a periodic revision of the standards taking in to account
all previously mentioned factors in necessary to consider changesditions in a country
over time and scientificunderstandingmprovements of the relationship between noise
pollution and the health of the population.

4.  Helicopter operations management: European experiences

Nowadays, the busiest heliports are constructed near the sea arstst diver within
the urban aas (such as Londonehport, Monaco Heliport, Macau Heliport, Downtown
Manhattan Heliport, Amsterdam heliport, etc.) and the arrival and departure paths are
designed so as to mitigate the noiSellowing some of the most proposed guidelines for the
noise abatement, issued liye Environmental Committee of some European heliports,
divided for each maneuver:

Ground Operations

Although startup and shutdown procedures are relatively quiet and are usually
shielded from noissensitive areas, it is good practice to reduce the amount of time spent on
the ground with the rotor turning. This reduces the noise exposure to grounché¢pameiivs
and heliport/airport personndt is fundamental to mimize the duration of warmp or
cookdown periods (typically two to three minutes, although, on some engines it can be as
short as 30 secondghd do not idle at the heliport for extendedripels of time. When
feasible the pilot has tgark with the rotors running with the nose of the helicopter directed
into the wind to minimize noise. If the wind speed is above 5 kitdssjmportant toavoid
parking with the nose 15 degrees or more ftbenapproaching wind. This will minimize tail
rotor noise.

Hover / Hover Taxi / Ground Taxi

When hover turningit is recommended tmake the turn in the direction of the main
rotor rotation. This minimizes the ast@rque thrust required and, thereforeinimizes the
level of noise generated by the attique system.

Takeoff and Climb (Departure)

Takeoffs are reasonably quiet operations, iboan belimited the totalground area
exposed to helicdpr sound by using a high rabé-climb and making amooth transition to
forward flight. The departure route should be over areas that are least sensitive to noise.

Enroute and Cruise Flyover
For the enroute and cruise flyover the following guidelines are recommended:

Fly at least at the heights renmended in the Fly Higher Chart;

Fly at the highest practical altitude whegoproaching metropolitan areas;

Follow major horoughfares, railway tracks or rivers (seaifes.1);

Avoid flying low over residential ahother densely populated areas;

If flight over noisesensitive areas is necessary, maintain a low to mesrapeed,;

Select the final approach route with due regard to the type of neighborhood
surrounding the | anding area, and the
sensitvity beforehand for each landing area.
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Turns (Maneuvers)

As a gener al rul e, it is proposed to avoid
the flight operation requires turns, perform control movements smoothly.

Descent/Approach and Landing

The approach techniques are designed to avoid the impulsive i(Bfhde Vortex
Interactior) noise generad by the main rotor. These techniques typically ugkda slope
that is a few degrees steeper than a normal approach. In addition to avoiding high BVI
regimes, steep approache® suggested tensure a greater height over the naisasitive
area. Once the transition from cruise to the approach gligee has been made, the airspeed
and rate of descen tal oaitonshaoidadafe rgimest and il t o f i t
guarantee minimum noise.
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Fig. 4.17 Amsterdam heliport Visual Flight Chart
(source: Amsterdam Heliport)

4.1 London Battersea Heliport

The Barclays London Heliport takes any environmental issues, such as noise
pollution, very seriosly and operates @Fly Neighbalyo policy. The London Heliport has
airspace assigned to it which covers the area of a circle with a diameter of 2 nautical miles
with the heliport being the centre of that circle, called an Air Traffic Zone (ATZ). The
vertical airspace vaes but the area to the west gtrpam) of the lines designated as being
fil10 to &, if using a conventional clock face, has a maximum height of 1000 feet and the
areatotheast of t he cdtreamk & maximumrheight of 1808efv Mhese
maxima are imposed by the required vertical separation distance (for enhanced safety)
between helicopters landing at or passing by the heliport and aircraft landing at Heathrow.

The London Heliport strives to ensure that any environmental ingpeits local area
is kept to a minimum. In order to achieve this all helicopter operators require a thorough
briefing on thefido& and don'ts when using the Heliport and thdiehavioris closely
monitored. However, the airspace surrounding the Helgrudtover London generally does



not belong to the Heliport but to the London Control Zone (known as the London CTR) in
the west and, to the east, London/City Control Zone (known as the London/City CTR).
Helicopters are legally permitted to fly anywhere hwit this ATZ and, if making an
approach to or taking off from the heliport, they could be below 500 feet although in reality
this is most unlikelyi except when over the river or, perhaps, if a police or HEMS
helicopter.

Whenever possible helicopters ogiimg to or from the heliport will fly over the centre
of the river and be at the highest possible safe altitude whilst making an approach or
departure. However, there may be circumstances when safety consideratiorideoadr
others and the helicopteiill be told to fly off river in order to provide adequate separation
from another helicopter. This means that both helicopters may fly over populated areas but
they will be at a safe height and they will pass over as quickly as possible.

4.2 Paris Issy Les Moulineaux

Oper at or dnbPars tsty €as Moukineaux heliport (fice 4.2) is drawn to the
fact that the possibilities of collect areas in casengfine failure on the talaff and landing
pattern are limitedOperators (or general aviation pilogsk in charge of determining, within
the frameof operational regulations, the flight paths, instructions and limitations to be
complied withfor aircraft takeoff and landing.

The highly urbanized environment of Iskgs Moulineaux heliport, the presencé
highly number of obstacles (cranes) as well as the departure routes in 06 and arrival routes in
24 require a specific analysis and may limit significantly the possibilities of use of some
aircraft. Thus, helicopter takaff requires a prior detailed epational study performed by
the aerial work or public transport operators; this study shall analyze specific flight
parameters (slope, speed, climb profile, etc.) imposed by the characteristics of the site.

Fig. 4.21 Paris Issy Les Moulineaux Environment
(source: Bruit parif - Observatoire de bruit enlle-de-France)



