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OF THE REGULATORY SECOND ACOUSTIC PROJECT  
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SPECTRY EOOD - A PART OF THE CONDUCTS PERMANENT 

MONITORING AND MANAGEMENT OF SOIL  
IN THE ENVIRONMENT, FROM "SOFIA AIRPORT" EAD
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Summary: This paper provides comparative information on the acoustic projects realized by SPECTRY EOOD in 
2016 and 2017. The overall concept and package of activities for the realization of the complex project are presented.
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1. Overview:
Sofia International Airport:
- at the eastern end of Sofia
- about 10 km from the city center;
- altitude 531 m;
- fit for IFR / VFR flights;
- 24 hour working hours; runway 09 and 27; 

Meteorological  insurance 24 hours.
- Details of the airport are given in the AIP 

of the Republic of Bulgaria and the current noise 
abatement procedure of aircraft is written.

- "Sofia Airport" EAD has installed at the end 
of 2004 a system for air traffic noise monitoring 
and a flight trajectory monitoring (SATM).

- The necessary of the system:
- EIA Decision No. 20-5 / 2001, issued by 
Ministry of Environment and Water Resources,
- The law on protection from environmental 

noise
- Ordinance No. 54/2010 on the activities of 

the national noise monitoring system in the envi-
ronment and the requirements for conducting its 
own monitoring, as well as the need to manage and 
minimize the impact of noise on nearby residential 
areas.

An integrated approach to system upgrading, 
subscription maintenance, annual review of results 
and additional measurements, as well as annual 
field calibration are being carried out.

2. Basic steps:
- Upgrading and expanding the functional-

ity of the aircraft noise monitoring system while 
maximizing the preservation of the investments 

invested to date in the system;
- Subscription service and maintenance;
- Calibration;
- Expert annual assessment of the noise im-

pact on the city of Sofia due to the activities of 
Sofia Airport.

3. Upgrading and expanding 
functionality
ANOMS NoiseDesk - Noise Monitoring and 

Aircraft Operations. (The new platform of Brūel 
& Kjær Sound & Vibration A / S - Denmark, type 
ANOMS NoiseDesk.) - Convenient and easy to use

The platform and software packages to it
- Cloud product, with temporary licenses (with 

the duration of the subscription contract).
ANOMS NoiseDesk collects data conti- 

nuously:
- flight routes, flight plans, noise, meteorologi-

cal data, operators, complaints, contours, compli-
ance rules, etc.

- assembled in a database and then correlated 
(by set rules and algorithms).

The Interface of the Custom Internet Browser
- Affordable and understandeble lists, maps, and 

graphical visualizations.
Export of data - MS Excel spreadsheets, MS 

Word, INM export and Google Earth.
Continuous self-monitoring by the system of 

its functionality and functionality by initiating 
corrective troubleshooting activities.

NoiseDesk uses the data provided by Air 
Traffic Services

- for flight paths and flight plan information.
Flight data is processed and imported into the 
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ANOMS NoiseDesk database.

4. Annual Calibration

 
Fig. 1 - Traceability to a used reference, 4226

SPEKTRI Ltd. will provide service calibration 
of all terminals of the noise monitoring system 
once a year.

After each calibration SPEKTRI prepares re-
ports and individual certificates.

Brüel & Kjær type 4226 acoustic multi-frequen-
cy and multi-step calibrator, and corresponding 
calibration software / methodology.

 
Fig. 2 - Calibrator 4226

Main features of 4226:
Standards IEC 942 (1988) Class 1
Calibration levels 94, 104 and 114 dB SPL
Calibration frequencies 31.5 Hz to 16 kHz, in 

Hz steps
Calibration Accuracy ± 0.2 at 94 dB dB
Microphone membrane 1/2-inch
Calibration complies with the requirements of 

EN 61672 - Acoustic section using Calibration 
Type I-304 software.

5. Expert annual assessment of the 
noise impact on the city of Sofia as a 
result of the activity of Sofia Airport
SPECTRI Ltd. performs every year 
Annual summary acoustic analysis:
- assesses the noise impact on the city; 
- verifies the regulatory compliance of the noise 

information provided;
- expert assessments and recommendations on 

the functioning of the system in order to alleviate 
the noise situation over the city and to maintain a 
positive public opinion about Sofia Airport

- Overview of noise monitoring results for the 
past 12 months 

- Registered events and exceedances of the 
statutory limits for noise levels due to the activity 
of Sofia Airport

- Additional manual measurements – results 
- Analysis of reasons for exceeding the noise 

limits
- Review and analysis of the adequacy of avail-

ability and the number of fixed and portable noise 
monitoring terminals used.

- Recommendations for measures, procedures 
and / or actions by Sofia Airport for reducing the 
acoustic impact on the affected areas in Sofia

 Conduct of additional accredited natural meas-
urements

- Annual one-time additional accredited natu-
ral noise measurements in 20 pcs. critical points 
in the urban environment of Sofia. (Critical from 
an acoustic point of view - subject to a source of 
"aviation noise").

- The measurements are made by certified spe-
cialists of SPECTRY Ltd., as well as certified equip-
ment, Class 1 (with a valid calibration certificate).

- SPECTRY Ltd. is accredited by Executive 
Agency “Bulgarian Accreditation Services” for 
carrying out measurements in the environment 
under the "SPECTRUM - MEASUREMENTS".

- The Spectri’s equipment used is a Class 1 - (a) 
Manual acoustic analyzer, Type 2250 - Brūel & 
Kjær, and (b) Acoustic hand calibrator, type 4231 
- Brūel & Kjær.

6. Results, 2015-2016, Expert annual 
assessment of the noise impact on the 
city of Sofia as a result of the activity of 
Sofia Airport
Compared to the total number of aircrafts for 

2009, - 2015 (see graph below) indicates the fol-
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lowing trend:
- the number of airplanes is within 40-47000 / 

in year, that is it to say within the meaning of END 
and Environment Noise Protection Law , Sofia 
Airport is not a "main airport" within the meaning 
of the Law on Protection against Environmental 
Noise, No more than 50 000 take-offs and landings 
have been made annually.

- Sofia Airport is a major source within the 
meaning of END and Environment Noise Protec-
tion Law - as regards the noise impact on agglom-
eration Sofia from air traffic.

 
Fig. 3 - Aircraft movements, 2009-2015

Results of the automatic aviation noise mon-
itoring system at Sofia Airport:

 

Fig. 4 - Results - by terminals

Annual additional field noise measurements at 
critical points in the urban environment of Sofia 
(exposed to aviation noise source):

 
Fig. 5 - Measuring points

 
Fig. 6 - Results of manual measurements, 2015-2016.

Recommendations to Sofia Airport - to re-
duce the noise of Sofia:

Move the E1 terminal of the light carpet to the 
ring road at 330 meters to the airport at the begin-
ning of the light carpet.

Systematic use of the available mobile terminal. 
Terminal to be used actively for
 new local complaints;
 Define new points for additional terminals, or
 when deciding to resell existing (accumulating 

data in accordance with ISO20906: 2009).
Introduction of the procedure, the mobile ter-

minal should be periodically positioned in public 
buildings - schools, kindergartens, municipal 
buildings and ministries, which are located near 
the routes to fly in the dwindling residential are-
as. For this purpose it is necessary to locate such 
buildings and to carry out the appropriate admin-
istrative actions for temporary placement of the 
mobile terminal.

Stage increase of the number of stationary ter-
minals - by 3 pcs. For 2016,

And 3 pcs. For 2017
Our proposal for additional locations for new 

terminals is based on a step-by-step approach, ie 
Stage 1 - 3. In 2016. (See below 4 variants to help 
select three new locations) and Stage 2 - additional 
3 items. In 2017. (To be determined after the im-
plementation of Stage 1).

Apply a balanced approach
Since 2001, the General Assembly of ICAO 

requires Member States to adopt a balanced ap-
proach to aircraft noise management. This consists 
of identifying airport noise issues and analyzing 
different noise mitigation measures by exploring 
four key elements as follows

• reduction at source (quieter aircraft),
• land use planning and management,
• operating procedures to reduce noise,
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• Operational constraints,
With the aim of solving the noise problem in 

the most cost-effective way. ICAO has developed 
policies for each of these elements as well as noise 
charges.

a. Sofia Airport within the meaning of the 
LLPPS and Directive 2002/49 / EC is not a basic 
airport (with airplane movements <50000 / year). 
Despite this fact, because of its proximity to the 
Sofia agglomeration, and according to the data 
from the SCSI of 2009, the activity of Sofia Air-
port affects the health and disturbs the sleep and 
tranquility of a large part of the inhabitants of Sofia 
Municipality. Account must also be taken of the 
latest World Health Organization (WHO) publica-
tions demonstrating the environmental impact of 
the noise emitted to the environment for values> 
40 dB (A). It is also irrelevant the statistics for the 
first round of ECOWAS for the EU showing the 
significant impact on the acoustic environment of 
"non-major" airports (see graph below). This is the 
reason why we recommend the implementation 
of a strategic map for the Sofia Airport itself 
(according to Environment Noise Protection Law, 
"own initiation"), as well as a follow-up Action 
Plan.

Sofia Airport to consider practical strategies 
such as:

- "Silent Approach" Campaign: The airplane 
approaches the airport in two stages. Pilots can 
make the first step by reducing the steady speed, 
which is known as the Continuous-Descent Ap-
proach (CDA). The alternative way - dropping 
flight times between them is more loud because 
the plane flies at low altitudes for a longer time.

- Landing gear deceleration campaign: Fall-
ing down the landing gear increases the noise. If the 
motor power needs to be increased to compensate, 
it also increases the noise. There are no precise and 
clear rules indicating when to take off the landing 
gear: each pilot decides what is safe for his aircraft 
and conditions during the day.

We recommend talking to airlines to promote 
quieter landings without jeopardizing aircraft 
safety. Also look for ways to promote consistency 
in deploying the landing gear.

- Steep Angle Survey: Landing angle has an 
effect on the noise people hear below. The steeper 
the angle, the less time the airplane spends at low 
altitudes and fewer people are affected by the 
higher noise levels. We recommend optimizing 
the angle at which airplanes land at Sofia Airport.

We recommend that it be defined as a long-term 
goal to include steeper angles of landing.

- Better distribution and optimization of 
night-time noise.

- Introduction of fines for noisy take-offs:
We recommend introducing a procedure for 

fining airlines for violating the noise abatement 
limitations.

B. Building a dedicated WEB based public 
portal to enable users to locate flight paths from 
any computer with Internet access.

By allowing public access and an opportunity 
to audit flight data, the airport is able to:

• Improve its image in society - through in-
creased transparency and openness;

• Reduced operational support time and re-
sponse to different queries;

• Engaging in a specific dialogue with the pub-
lic, thereby reducing its initial resistance;

Such a system would provide an easily ac-
cessible and transparent information on airplane 
noise from the aircraft. This ensures greater public 
engagement. This is the most effective way for an 
airport to improve its communication policy with 
the public.

Establishment of a system for determining 
carbon emissions for different airplane operations 
and airport itself as a whole.

Although aerolines are directly responsible for 
CO2 emissions from their aircraft, airports them-
selves have to deal with the problem of local soil 
(responding to the public, environmental pressure 
groups, regulators, and others) . To continue its 
growth strategy, the airport needs:

• Understand the volume of CO2 emissions
• Understanding the major causes
• Evaluation and demonstration of the effect of 

different reduction strategies
• Creating reliable and accurate reports
With the help of such a system, Sofia Airport 

receives:
• Automatic emission determination, historical-

ly, between different dates
• The definition includes detailed routes as well 

as a detailed LTO cycle
• Use of actual flight routes (not averages and 

assumptions)
• Determination of emissions by airplane, op-

erator, and flight phase
• Show trends for a long time
• Normalization of emissions by movements, 

passengers and passenger-kilometer.
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Establishment of information boards in the 
areas of the stationary monitoring systems for 
informing the public.

Noise contours - Sofia Airport, LimA-Pre-
dictor calculations:

 
Fig. 7 - Noise contour, Sofia, source - airborne noise, 

indicator Lday - dB (A)

 
Fig. 7 - Sound Contour, Sofia, source - airplane 

noise, indicator Lnight - dB (A)
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