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Noise Data
Noise is evaluated on intensity, duration, and area impacted
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Source: FAA – Noise Contour Map



ICAO Aircraft Certification - Noise Reference
Points
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ASE Fly Quiet/Fly Clean Program
• One of the early airports operating such a program
• Field measurements conducted for over a decade
• Fleet Noise Quality (FNQ) is how quiet an aircraft is compared to the

Stage 2/3 Certification
• Addresses FNQ and high noise events with a bi-annual report

• Best Operators (more than 30 departures per year, and less than 30)
• Poor Operators/Most Improved

• Field Measurements: DNL, SEL, Stage 2/3 aircraft, FNQ Fleet Noise
Quality
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Example Fleet Quality

Single Operator
with Low Score



2017 Annual Noise Performance - results
• DNL Noise Levels

• 925 acres  in the 55 DNL
• 51.5 DNL (Woody Creek)

• Number of Events Above 90 SEL (single event sound exposure level)
• 0.1 events per day

• Stage 2 Mix – 0.4%
• Fleet Noise Quality

• 7.9 (airport wide)
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Air Quality and Climate
• Aviation emissions typically represent less than 5% of a region’s

criteria pollutant emissions
• The GAO noted that aviation represents 3% or less of US

Greenhouse Gas emissions
• Emissions inventories:

• Criteria pollutants: 2008, 2012, 2017*, 2015, 2023, 2028, 2033
• Greenhouse gases: 2006, 2011, 2014, 2017

7 *2010 EA , italics represent forecasts 2018 EA italics represent forecasts



Airport Emissions Inventories

2018 EA for the
Proposed Runway and
Terminal Area
Improvements
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2010 EA For the Runway Extension
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LTO – Landing and Takeoff Cycle
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Health effects
• Ozone (O3) – When volatile organic compounds and nitrogen oxides accumulate in the atmosphere and are exposed to the ultraviolet component of sunlight, the

pollutant ozone is formed.  Ozone is a pulmonary irritant that affects the respiratory mucous membranes, other lung tissues, and respiratory functions.  Exposure to
ozone at certain concentrations can result in symptoms such as tightness in the chest, coughing, and wheezing, and can trigger an attack or exacerbate the
symptoms of asthma, bronchitis, and emphysema.  Elevated concentrations of ozone also interfere with the ability of a plant to produce and store food, damage the
leaves of trees, and reduce crop and forest yields.

• Nitrogen Dioxide (NO2) - When combustion temperatures are extremely high, as in aircraft engines, boilers, furnaces, or automobile engines, nitrogen gas from the
atmosphere and from fuel will combine with oxygen gas to form various oxides of nitrogen.  Of these oxides of nitrogen, nitrogen dioxide is the most significant air
pollutant.  Nitrogen dioxide is a lung irritant capable of producing pulmonary edema at high concentrations, and exposure to elevated concentrations can lead to
respiratory illnesses such as bronchitis and pneumonia.  Nitrate particles and nitrogen dioxide can also block the transmission of light, reducing visibility in urban
areas.

• Carbon Monoxide (CO): carbon monoxide is a colorless and odorless gas that is a product of incomplete combustion.  At elevated concentrations, this pollutant can
have cardiovascular and central nervous system effects.  Carbon monoxide is absorbed by the lungs and reacts with hemoglobin to reduce the oxygen-carrying
capacity of the blood.  At moderate concentrations, carbon monoxide has been shown to aggravate the symptoms of cardiovascular disease.  It can also cause
headaches and nausea, and in extremely high concentrations, can lead to coma and death.

• Particulate matter (PM): Typical sources of particulate matter are combustion of fossil fuels, industrial processes involving metals and fibers, fugitive dust from wind
and mechanical erosion of soil, and photochemically produced particles (complex chain reactions between sunlight and gaseous pollutants).  Particulate matter is
made up of small solid particles and liquid droplets. Particles 2.5 microns or smaller have been associated with increased respiratory diseases such as asthma,
bronchitis, and emphysema, cardiopulmonary disease and cancer. Particulate matter is also a major cause of reduced visibility.

• Sulfur Dioxide (SO2): Sulfur dioxide is a colorless gas that is formed when fuels containing sulfur com[pounds are combusted.  Sulfur dioxide can cause irritation
and inflammation of tissues with which it comes into contact. Inhalation of elevated concentrations can cause irritation of the mucous membranes, bronchial damage,
and can exacerbate pre-existing respiratory diseases.

• Lead (Pb): Lead is a stable compound that accumulates in the environment and in living organisms, it can interfere with the maturation and
development of red blood cells, affects liver and kidney functions, and disturbs enzyme activity.
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Particulate Matter Size Comparison
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Source: USEPA,
https://www.epa.gov/pm-pollution/particulate-matter-pm-basics

Coarse Particles

Fine Particles (3% of size of human hair)

Micron or micrometer is 1
millionth of a meter



Tradeoffs of Fuel Burn, NOx, and Noise
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• The relative size of carpets is dictated by range of engine
parameters (Fan Pressure Ratio, Overall Pressure Ratio)

• There are significant trades among parameters within a given
technology (e.g. fuel burn/CO2 vs NOx or noise)

• Narrow-body and wide-body results are similar
– Decisions to minimize/maximize one parameter significantly

affect what might be achieved by other parameters
– Safety, mission, and extremes of operating conditions cannot

be ignored or minimized

Engine Carpet Plot: observations



Teterboro (TEB) Airport Measurements
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Pollutant Frequency Instrument / Data Source

VOCs/Carbonyls 1 / 6 days ATEC Toxic Air Sampler

VOC (Open Path) Continuous Cerex Environmental UVSentry

PM2.5 Continuous MetOne Beta Attenutation Monitor (E-
BAM)

Black Carbon Continuous Magee Scientific Aethalometer

Wind (speed/dir) Continuous RM Young Anemometer

Traffic Count Continuous Wavetronix SmartSensor 105

Airport
Operations

Continuous Landing/Take-Off Records Provided by
TEB



Where were there measurements
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VOC and carbonyl samples (TFGreen)
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VOC and carbonyl samples collected
using ATEC Model 2200-2 Toxic Air
Sampler
Four independent channels – two for
VOCs, two for carbonyls
VOC samples collected in SUMMA
canisters
Carbonyl samples collected on Sep-Pak
cartridges



Monitoring Equipment – Example UFP
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GHG
• Pitkin County was one of the first airports to prepare a full airport

wide emissions inventory in the U.S.
• Follows airport industry protocols and supports the work of the

Canary Initiative
• Emissions identified based on ownership and control

• Airport owned or controlled
• Tenant owned or controlled
• General public owned or controlled

• Airport emissions inventories for 2006, 2011, 2014, 2017
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2017 Airport-Related Emissions (81,566 metric tons CO2)
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