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EXECUTIVE SUMMARY

Helicopters are increasingly a frequent—and noisy—part of the sky-scape around New York

City and its suburbs, as well as in many other metropolitan arcas around the nation. Over

the past y

ear, NRDC gathered helicopter information data from sources at the FAA, EPA and

other government agencies; the helicopter industry; airport and heliport managers; and citizen

NRDC found that
helicopter noise—
and to a lesser
extent ground level
air emissions— has
a negative
environmental
impact in certain
local areas
experiencing
frequent helicopter
flights.

- noise groups that have formed in reaction to helicopter noise. Given the growth in
numbers of helicopters nationaily and their increased impact in certain local areas of
the country, especially the New York City area, this study focuses specifically on
helicopter environmental impacts we found to be most significant and measures to
mitigate these impacts.

NRDC found that helicopter noise negatively impacts arcas that experience
frequent helicopter flights. Previous NRDC studies had determined that airport and
aircraft environmental impacts are currently inadequately regulated. In this study, we
found that helicopter impacts are even more inadequately regulated than other fixed-
wing aircraft. Among the leading areas of inadequate regulation: the absence of
minimum flight altitudes or required flight paths in most places. In addition,
helicopter engines have no air emission standards so their emissions go unabated and

uncontrolled.

NRDC recognizes and supports the critical safety concerns and requirements of the FAA,

airports, helicopter operators, and the public. Those concerns and requirements have been taken

into account in our recommendations. Nothing we recommend would compromise the safety of

helicopter flight.

NRDC Findings:

Helicopter Growth

The United States has by far the largest civil helicopter fleet of any country in the world. There

are more than 11,000 civil helicopters in the United States, more than triple the amount that were

registered in 1970. During this period, helicopter air tours within the U.S. have also increased

significantly; in-1996, almost one milljon tourists took such tours.

Detailed data on the number of helicopter flights in particular areas of the country are

difficult to obtain, because the FAA does not maintain databases on regional and local



helicopter operations. Further, many corporate and other private helicopters operate from private
helipads, without providing any flight data for the public record. This lack of government data
makes the adequate assessment of helicopter impacts difficult - and likely leads to the under-
estimate of such impacts.

New York City is one city that records the helicopter operations at its heliports and airports.
Helicopter operations at the city’s four heliports in 1990 numbered 160,000 per year and stayed
above 140,000 until 1997, making New York City the most heavily helicopter-trafficked area of
the country. Many of these flights impact the suburban areas of New York, New Jersey and
Connecticut that surround the City; details of these suburban impacts are also detailed in the
report.

Environmental Impacts and Federal Response

NRDC reviewed the limited (but growing) body of research conducted in the Urnited States and
Europe over the past several decades that links aircraft and airport noise to identifiable health
effects. Noise-based health impacts include sleep deprivation and impacts on cardiovascular and
gastrointestinal finctions, as well as reduced learning abilities of schoo] children. These impacts
go beyond the quality-of-life annoyances caused when noise disrupts normat daily activities such
as speech, sleeping and relaxation.

Inthe U.S., there is not much helicopter-specific health research that documents the
relationship between helicopter noise and human health and well-being. However, both the FAA
and NASA have concluded that the public perceives helicopter noise to be twice as loud as
comparable-decibel fixed-wing aircraft. This perception of greater helicopter noise and
annoyance is due fto the distinctive low frequency,‘vibration-inducing, and blade slap
characteristics that are unique 1o helicopters. A limited number of European studies of helicopter
noise confirm that there is a systemically different quality of noise from helicopters compared to
fixed-wing aircraft that results in higher public annoyance levels.

There are no aggregate data regarding smog-forming and toxic air emissions from
helicopters. Even more disturbing, neither the FAA nor the EPA require per-engine emissions
data for helicopter engines, as is required for other types of aircraft engines. Yetan

environmental impact statement prepared for New York City’s East 34" Street Heliport found



that the heliport was the source of measurable guantitics of smog-forming gases and elevated

levels of formaidehyde and other cancer-causing toxic emissions.

Lega!lssues:TheEﬂbctdFedaaleenmﬁmandﬁmlmpactofﬂm1990MmonNdseald
Capacity Act (ANCA) :

Nearly ten years after the passage of the federal Airport Noise and Capacity Act (ANCA),
millions of Americans continue to live in environments that exceed the noise threshold set by the
FAA as compatible with residential use. Because ANCA is limited to aircraft over 75,000
pounds, ANCA has had no impact on reducing helicopter noise levels whatsoever. Currently, all
U.S. civil helicopters are under this weight threshold. Although federal aviation regulations
classify helicopters based on their noise emissions (according to similar Stage 1, 2 and 3 noise
certification designations used for fixed-winged aircraft), the FAA has not set a Stage 3 (the
quietest level) noise certification level for helicopters.

Thorny legal issues govern the amount of control localities can exercise to reduce helicopter
noise. Besides phasing out the noisier commercial aircraft by the year 2000, ANCA’s other main
purpose is to review noise and access restrictions on aircraft operations that are imposed by
airport proprietors and owners. ANCA created a number of procedural hurdles that airport
proprietors must overcome prior to adopting any noise or access restrictions. Aithough the
boundaries of ANCA have yet to be litigated, the Act has increased the power of the federal
government to preempt the traditional authority of the airport proprietor to address serious local
noise impacts, including those from helicopters. Chapter 2 discusses this preemption issue and
finds that the extent of preemption remains unclear at this point.

To help the reader work through the legal maze in this arca of law, we have provided a case-
by-case summary of most of the pertinent noise-related preemption cases (including a discussion .
of 1998°s National Helicopter Corp. v. City of New York) and regulations as a help to
practitioners, as wel! as a series of “question and answers” based on current law.

NRDC’s recommendations for local and federal agencies are listed below. While our local
recommendations focus primarily on the NYC area, they could be adapted to many other areas
experiencing heavy helicopter activity. '

Since 1990, the Natural Resources Defense Council (N RDC) has conducted several studies
that document the environmental impacts of aircraft and airports. These reports include: Flying

Off Course: Environmental Impacts of America’s Airports (1996), and Under the Fi light Path
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(1997}, a study of airport noise impacts at Westchester County Airport (WCA) in New York
State. In these studies, NRDC found that, because of the continued {and projected) rapid growth
in air travel, there is an urgent need for increased scrutiny and mitigation of aviation’s noise, air
and water pollution impacts. Neither of our two previous reports focused on helicopter impacts.

We hope that this report fills this gap.

Federal Recommendations

* Congress should immediately direct the FAA to take two steps: first, to develop and
implement more protective “Stage 37 noise standards for helicopters; and second, to work
with other federal agencies to implement a series of tax and/or other market incentives to
encourage helicopter owners to retire their noisy Stage 1 and Stage 2 helicopters and to
invest in quieter (and cleaner) Stage 3 helicopters. Research to further document the effects

of helicopter and other aircraft noise on health and learning should also continue.,

¢ Congress should pass H.R. 729 (co-sponsored by Congressman Jerrold Nadler and
Congresswoman Carolyn Maloney, among others), which would require the FAA to prepare

helicopter risk plans in cities with substantial helicopter noise impacts.

* To fill the significant data gap with respect to helicopter health impacts, environmental
impacts, and number of operations, the FAA should require the collection of separate
helicopter operations data by heliports. The FAA should provide public information on

numbers of helicopter operations to’enable the adequate assessment of their impacts.

¢ The FAA should require a 2,000 foot minimum flight altitude for helicopters wherever

possible, especially over residential and other noise sensitive areas.

* The FAA should require helicopters to follow noise abatement procedures for takeoffs,

flyovers and landings, unless safety, weather, or other FAA-specified concerns preclude their

lse.

¢ The FAA should require helicopter identification numbers that are readable from the ground

on low-flying helicopters to help the FAA and local public officials to enforce requirements

vii



on minimum altitudes and noise abatement flight paths. Likewise, the FAA should work
with focal public officials, noise abatement advocates and other interested parties to develop
local rules that minimize the impacts of media, tourist and other non-essential helicopter

flights in noise-sensitive areas.

EPA should also act to address the currently-uncontrolled air emissions from helicopters. A

1993 EPA-sponsored study at Chicago’s Midway Airport found that aircraft engines em it

significant quantities of toxic volatile organic compounds (such as formaldehyde, benzene

and 1,3-butadiene), and particulate matter. EPA should implement regulatory limits on

these toxic air emissions from helicopter and other aircraft engines.

Congress should amend and clarify the 1990 Airport Noise and Capacity Act (ANCA) to
clearly allow reasonable, non-discriminatory local regulations to controi the environmental

impacts of helicopter operations.

Local Recommendations

viii

Public officials throughout the tri-state region should work with regional ]1elicopte1"counciis,
the FAA, and local community and noise abatement advocates to develop noise mitigation
procedures and flight paths for their locales. To the extent possible, flight paths should avoid
residential areas and fly over highways and waterways. Public officials and local advocates
should support H.R. 729, a bill in Congress that would require helicopter risk plans in cities

with substantial helicopter traffic.

Public officials should determine if any financial incentives (i.e., reduced fees/rents) can be
provided to helicopter companies that fly quicter, new-technology aircraft, as well as to

heliport operators that encourage their use.

Heliport owners or operators should make noise-related improvements at each heliport
including: installing a permanent noise monitoring system serving all sites or using portable
monitors to conduct spot-checking at sites near heliports or flight paths. Public officials
should explore the use of monitoring results to impose noise-related fines for aircraft

exceeding specified lower decibel thresholds.



Heliport owners and operators should collect monthly operational breakdowns by mission
(e.g., air tour, charter, corporate, emergency, media, special/other) and aircraft type, and

provide public access to the data.

Local public officials (especially in suburban counties) should consider refusing to zone for

heliports, depending on local helicopter traffic and noise impacts on their jurisdictions.

NRDC supports many of the recommendations of the Heliport and Helicopter Master Plan
Jor the City of New York. These are listed in Chapter 3. These recommendations include
ways to reduce the impact of helicopter operations, for example, by further restricting and/or
banning tourist sight-seeing flights and by restricting flight paths to primarily over water and
highways. NRDC strongly supports a ban on tourist flights over residential areas, and urges

the City to keep tourist flights over major waterways.

Despite many positive recommendations, the City’s Master Plan does more to Justify its
current helicopter policies than to create and implement a sufficient plan for the future.

Most significantly, it underestimates the community, environmental and health impacts of
helicopter growth in NYC, and fails to adequately discuss all possible alternatives to the
current projections of the City’s helicopter growth. For example, the Master Plan does not
adequately explore the obvious need to limit media and other non-essential 'helicoptei‘ traffic,
focusing solely on the tourist helicopter phenomenon. The City should work with FAA ta
develop rules and a pooling/sharing arrangement to reduce the numbers of media and traffic

helicopters that converge on a site and hover for long periods of time.

New York City should continue its recent ban on sightseeing flights at the 34™ Street
Heliport and should work toward banning sightseeing flights over the city generally. Further,
New York City should not allow a heliport to be placed on the Hudson River’s Pier 76,

which is in the middle of the newly-created Hudson River Park.

New York City should develop ground-based restrictions for operating hours, idling times,
engine run-ups related to maintenance, and training operations. These restrictions {as well as
the mission-related operational breakdowns noted above) should be incorporated into the

city-issued Aviation Facility Licenses.



» New York City should establish a Heliport Oversight Committee, which should work with
the FAA, community representatives and industry organizations to review and improve

existing noise-abatement procedures.

s New York City should take a co-lead position with the Eastern Regional Helicopter Council
and the FAA to develop an Electronic News Gathering (ENG) Operations Manual for media
‘helicopters. lssues covered should include minimum weather criteria, altitude minimums,

hovering durations, and event-specific guidelines.

o InNew Jersey, local public officials should work with New York City officials and the FAA
to establish altitude restrictions, flight paths, hovering duration, and other noise abatement
procedures for ENG {electronic news gathering) helicopters, most of which are currently

based in New Jersey.



CHAPTER 1

'THE SCOPE OF THE HELICOPTER
PROBLEM

Aircraft Noise May Be Hazardous to Your Health

ircraft noise has been found to produce a number of adverse health effects,
Aranging from headaches, sleep disruption and hypertension to compromised
cardiovascular and gastrointestinal functions. In a 1981 study, children attending
elementary schools near Los Angeles International Airport (LAX), where they were
exposed to more than 300 overflights per day, were found to have higher blood
pressure than students who lived farther away from the airport.'

Other studies of schoolchildren have shown adverse effects in the area of
learning, such as impaired reading skills and learned helplessness. Indeed, a 1995
study that focused on the effects of Munich Airport noise found that clementary-
school children chronically exposed to the airport noise had poorer long-term
memory recall, reading comprehension, and overall persistence than did children in a
comparable urban environment not affected by aircraft noise.2 This report also found
a relationship between chronic noise and elevated cardiovascular and
neuroendocrinological measurements among fhe exposed children. The authors
found their data “sobering when one considers that more than 10 million American
schoolchildren are exposed to comparable noise levels.™

Aircraft noise can also have an impact on health by disrupting sleep. Sleep
disruption can result in awakenings that affect health in the short term by causing

headaches, irritability, poor work performance, and fatigue. Moreover, studies have



Respondents living
within the flight
paftern of nearby
Newark Airport were
more likely 1o
complain of sleep
difficulties and to
perceive themselves (0
be in poorer health
than the control
group living in a non-
overflight areaq.

shown that even if one is not awakened by noise, the noise can disturb sleep patterns
required for restful sleep. And such disruptions may have possible long-term
physiological effects. A 1993 Dutch report determined that sufficient evidence
existed to conclude that aircraft noise induced changes in sleep patterns and
subjective sleep quatity, and could possibly cause coronary artery disease. The report
also found limited but growing evidence that noise caused impacts on birth-weight,
work-related performance, and general psycho-social well-being, *

More recently, a study was conducted among residents of Staten Island, New
York, in which subjects were asked to evaluate their general health, without being

informed that the study’s goal was to evaluate the effect of aircraft noise on health.

_The study found that the respondents living within the flight pattern of nearby

Newark Airport were more likely to complain of sleep difficulties and to perceive
themselves to be in poorer health than the control group living in a non-overflight
area.’

In light of the above findings, it appears probable that airport and aircraft
noise—to which helicopters are a major contributor—has a deménstrably negative
effect on the health and well-being of those exposed to it. As helicopter flights

continue to increase, more research is needed on helicopter-specific health impacts.®

Helicopter Traffic Growth and Noise Impacts

There are more than 11,000 civil helicopters in the United States, more than triple
the amount that were registered in 1970 and constituting by far the largest civil fleet
of any country in the world. Helicopter air tours within the U.S. have increased
significantly: in 1996, almost one million tourists took such tours.” As the nation’s
helicopter fleet and helicopter flight operations continue to grow, so will the
problems most closely associated with helicopters—namely the noise and air

emissions they generate.



| Generally speaking, hehcoptcr engines and turbmcs emit s:m:lar types of air emissions as

- i ixed-wing aircraft engines. Unfortunately, neither the FAA nor the U.s. Enwronmenta]

| Protection Agency (EPA) have establlshcd air emission standards for heilcopter engines, nor

have they generated any available data specific to hellcopter air emlssmns However a New

* York City enwronmenta] review of the East 34" Street Hehport prowdes cause for concern,

. Both the City's 1995 F inal Environmental Impact Statement (FEIS) for the hchport and an

' independent study commissioned by a nearby hospital found.that helicopters emitted

- measurable quantities of volatile organic compounds (VOCs,) nitrogen oxides (NOx), and .

tox:c air pollutants.* Levels of formaidehyde, a cancer-causing compound typxcally found i in
. urbme engine exhaust, were found to be- cons;stentty higher at the heliport than in the

: surroundmg ambient air.” This data was consistent with an earlier EPA-sponsored study of

toxic emissions in the communities surroundmg Chlcago s Mldway Airport. In 1993, this

| study found that aircraft engines release 51gmf' icant quantities of toxic volatile organic

: compounds (e.g., benzene, formaldehyde and 1,3-butadiene) and particulate matter.'

Helicopters—also known as rotorcraft—are a special breed of aircraft capable of
hovering in mid-air and taking off and landing vertically. These special
characteristics have made them important for military use and particularly useful in
rescue operations. Some helicopters lift heavy loads (structural steel, for example);
others transport passengers to destinations lacking normal airports, such as oil rigs or
corporate headquarters with small helipads. Their ability to hover has also made
them popular for sightseeing flights. With their powerful engines and swirling rotors,
they are also very noisy.

Helicopters produce a wide range of noise, depending on the size, age, and type
of engine. There are some generalities about helicopter noise. Smaller, lighter
helicopters are genetal]y quicter than larger, heavier ones, since their engines are

smaller. Newer, turbine-powered helicopters are generally quieter than older,



piston-powered models. Helicopter noise levels also vary with the type of flight
operation—the noise levels of takeoffs, flyovers, and approaches of the same

helicopter can vary widely depending on how the helicopter is flown.

Helicopter Noise: What Makes It Distinctive?

As a consequence of the increasing numbers and greater use of helicopters,
helicopter noise is now a growing and significant portion of the overall aircraft and
airport noise problem in many areas of the country—uparticularly around military
bases, urban areas, and scenic areas over which flights have become a popular mode
of sightseeing. _ '

Even when helicopter traffic is not as heavy as fixed-wing aircraft traffic,
distinctive, pulsating helicopter noise often causes passionate reactions from those
near flight paths or heliports. Compared to fixed-wing aircraft, helicopters are
virtually unregulated with respect to flight paths and minimum altitudes; as a result,
noise impacts can be particularly severe. Some studies have found that the
annoyance generated by helicopter noise is often rated above comparable noise
levels of fixed-wing aircraft. In 1997, NRDC’s Under the Flight Path report found
that “helicopter operations at WCA (Westchester County Airport) were 18 times as
likely to generate a noise complaint” as fixed-wing aircraft. The FAA and the
Natiol;al Aeronautics and Space Administration (NASA) stated in a recent Report 1o
Congress that the public perceives rotorcraft noise to be twice as loud as comparable
fixed-wing aircraft." Indeed, other helicopter research has found that helicopter-
generated annoyance is often rated above comparable noise levéis of fixed-wing
aircraft by as much as 10-15 decibels, i.e., by more than a doubling of perceived
joudness."”

What’s the reason for this? Helicopters require a tremendous amount of power

to turh their biades fast enough to lift them off the ground; consequently, their



engines are extremely powerful and loud. Turbine-powered helicopters make a high-
pitched whine; piston-driven helicopters make a loud throbbing noise.

Then there is the noise created by the rotors, or blades. The typical helicopter
has two sets: the large blades on top of the machine, which are used for lift, and the
smaller blades on the tail, which are used for stability and maneuvering. The main
rotors of most helicopters generate a sound known as blade slap, which is a loud
banging, slapping, or cracking noise caused by the extremely high speed of the tip of
the rotor blade (rotating at an average of 15-20 rotations per second), slashing
through and compressing the air underneath it. Blade slap is technically known as
“blade vortex interaction” (BVI); BVI increases during certain operations, such as
partial power descents, high speed cruise operations, and hovering.

The smaller tail rotor, rotating five times as fast, creates its own noise. This can
be the most pronounced noise from a cruisin g helicopter.” The main rotor system’s
pulsating sound—the helicopter’s distinctive acoustical signature—attracts attention
much as a flashing light does by being more conspicuous than a steady light. This
increased noticeability" is enhanced by the fact that the helicopter’s noise
“footprint” is in front of it as it approaches, thus acting as an early trigger to the
negative response that will grow as the noise leve! increases. |

Another factor in the distinctive character of helicopter noise relates to their
prodﬁction of low frequency sound-—in excess of that produced by jet aircraft.®
Low frequency noise is less noticeable to the human ear, but can induce vibrations
and rattles in houses and other structures. In 1995, the U.S. Army Construction
Engincering Research Laboratory studied whether the sound of windows or other
objects in a room rattling increascs the public’s adverse response to helicopter noise,
and concluded that it did." The FAA has also expressed concerns about the

implications of low frequency noise for fragile environments and historic



Unlike fixed-wing
aircrafl, the FAA
does not prescribe

minimum altitudes

for helicopters.

structures.” However, little research has been done in this area, and more is clearly
needed.

Helicopters commonly fly at lower altitudes than most fixed-wing aircraft,
adding to the annoyance they generate. Unlike its regu lations for fixed-wing aircraft,
the FAA does not prescribe minimum altitudes for helicopters. Helicopter pilots
generally fly visually, not under air traffic control (ATC), unless they are landing at
an airport and thus enter an ATC area. However, even where there are suggested
minimum altitudes (usually 1,000 to 2,000 feet) they are often ignored.

The lack of regulation regarding flight aititudes is matched by a similar lack of
regulation regarding helicopter flight paths and flight frequency. One study of rural
community reactions to helicopter noise suggested that anything above four or five
flights per day would be considered an unacceptable annoyance.™ The FAA itself
stated in its 1996 Report o Congress that, “Recent studies have shown that
annoyance associated with rotorcraft noise. . is highly dependent on both the

frequency of operations and the duration of exposure....”

Pressing for Change: The People vs. Noise

Citizen groups have formed throughout the country in responsé to airport and aircraft
noise problems. Sizable helicopter noise groups have been organized in Hawaii, Los
Angeles, and in New York City. Not coincidentally, the largest helicopter
sightseeing operations in the country are currently in Hawaii, the Grand Canyon and
New York City. '

In the 1980s, increased noise from a Los Angeles commuter helicopter service
and from the fleet for the 1984 Olympics led to intense opposition and the formation
of a group called “Chopper Stoppers.” Chopper Stoppers later stopped a proposed
National Prototype Demonstration Project Heliport Program planned for Los

Angeles by the FAA.™



In the 1990s, a homeowners group in Encino, California was organized in
response to helicopter noise from the Van Nuys Airport. It grew into a regional
“Stop the Noise” group comprising 26 homeowners organizations in the San
Fernando Valley and the Santa Monica Mountains with a total membership of
several thousand.” The group eventually created a committee called the National
Helicopter Noise Coalition (NHNC), a network of 1,500 individuals, cities, and
organizations whose common bond is opposition to helicopter noise. In a two-year
effort, NHNC petitioned the FAA for a minimum helicopter altitude over Los
Angeles of 1,000 feet. The FAA denied the petition.

In New York City, pockets of opposition to helicopter noise have existed for
years. Some of the main areas of complaints have been Roosevelt Island in the East
River (near the East 60" Street Heliport), Brooklyn Heights (affected by the
Downtown Manhattan Heliport), areas of the upper cast and west sides of Manhattan
in response to flight paths particularly of air tours, and recently around the East 34"
Street Heliport. Responding to hugely increased operations at this heliport, which
had made it the busiest heliport in the world, residents forged a Helicopter Noise
Coalition (HNC), which now claims more than 18,000 members. Among HNC’s
goals are banning all except emergency helicopter flights and closing the East 34"
Street Heliport.”

The national parks and Hawaii are other areas of heavy helicopter activity,
because of the demand for sightseeing flights. Such flights increased dramaticaily at
the Grand Canyon (from about 40,000 overflights of planes and helicopters in 1987
to more than 100,000 at present). Public pressure to reduce aircraft and helicopter
noise over areas to which people come to enjoy nature resulted in 1987 in federal

legislation designed to control this noise.®



The helicopter
industry launched it's
Fly Neighborly
program, in part, 10
prevent the FAA from
regulating helicopter
noise.

The Helicopter Industry’s Response to Helicopter Noise

Long prodded to reduce the decibel level of its aircraft, the helicopter industry has
responded with twd principal efforts: a voluntary “Fly Neighborly” program initiated
in 1982 and research and development projects (see box). The program provides
helicopter pilots with useful noise-abatement information drawn from a number of
helicopter companies and from the FAA’s Advisory Circular on “visual flight rules”
(VFR) flights near noise-sensitive areas.™

Fly Neighborly was developed, in pait, to prevent the FAA from regulating
helicopter noise in the early 1980s. Indeed, the FAA withdrew a proposed regulation
and did not institute helicopter noise standards until 1988.%

Clearly, the way helicopters are flown contributes to the amount of noise and
biade slap they produce. Accordingly, Fly Neighborly recommends four ways to
remedy the problem: (i) reducing air speed in level flight (generally, 10-20 percent
below normal cruising speed) to a speed that will decrease or eliminate blade slap;
(ii) adjusting the rate of descent; (iii) using flight paths over uninhabited areas or
over noisy highways rather than over residential areas; and (iv), flying at the “highest
practical” altitudes. In its Advisory Circular on “VFR Flight Near Noise-Sensitive
Areas" (AC 91-36C, 1984), the FAA recommends these practices, including,
“making every effort to fly at not less than 2,000 feet above the surface” for noise-
abatement purposes. The 1993 revised Fly Neighboriy Gutide includes this same AC,
but does not endorse the FAA’s 2000-foot noise abatemént recommendation.

Indeed, some of the Guide 's model-specific operating advice recommends flying at a
minimum of 500 or 1000 feet, where possible, rather than 2000 feet. _

The Fly Neighborly recommendations are a good first step in reducing helicopter
noise impacts. However, as a voluntary program with no regulatory strength or

enforcement mechanisms, the program is insufficient. To achieve genuine



helicopter noise mitigation, the FAA should mandate the procedures outlined in the

Fly Neighborly program, where possible,

5 Research and Development of Quieter Helicopter Technologies

- Working in conjunction with the helicopter industry, the FAA and NASA are funding the
research and development of quieter, cleaner helicopters. Catégories of investigation include

: main rotor technologies, anti-torque systems, engine designs, and advanced systems, |
Many research projects are focusing on the optimal design of the main rotor

including rotor-blade geometry and the number of blades. Increasing the number of blades

. allows for lower revolutions per minute (RPM) and slower tip'speed. A larger number of

: blades dlso increases the frequency of the roise, which, in turn, reduces the amount of low-

- frequency noise—one of the elements that makes helicopter noise particularly annoying,
Unfortunately, reducing tip speed can seriously impair rotorcraft performance. More
‘promis_ingly, researchers are testing out active main-rotor-control techniques that include .

- individual blade control, Under certain conditions these techniques reduce noise and wbratlon
while not impairing rotorcrafi performance. ‘

Researchers are also developing advanced anti-tortjue systems, include the “fan-in-
fin” (the tail rotor is inside the taif) and "No Tail Rotor" (NOTAR) designs. Such designs .

. reduce the interaction between the main rotor air streams and the tail rotor, a significant-
contributor to helicopter noise.” These two designs have been developed and successfully

- applied to commerciaily available civil helicopters, although some will work on smaller

. helicopters only. The “fenestron solution,” is a fan-in-fin desngn of mult:ple blades inside the .
' tail. The Comanche helicopter (of Boeing/Sikorsky} also uses the fan-m-f‘ in design. Westland
Helicopter has also developed a “quiet tail rotor” (Q.T/R) desxgn that can be used on
' helicopters of all sizés. 7 _ “

: According to NASA and the FAA, what is needed to meet public expectations of
acceptable nois.e levels and foreign certifi cation requirements is a'decréas'e' of 12 decibels for

helicopters over 30,000 pounds gross takeoff Welght and 6 to 10 decnhels for hehcopters under -
30,000 pounds » ‘ o ' ‘






CHAPTER 2

HOW HELICOPTER NOISE IS REGULATED

How Noise is Measured
he FAA relies almost exclusively on a single noise measuring unit (or
T"metric") for all of its noise measurement, mitigation, and land-use
compatibility efforts in and around airports. This mefric averages all the noise in a
24-hour period, adding an extra 10-decibel penalty for nighttime noise events to
account for the additional impacts of noise that occurs between 10 p.m. and 7 a.m.
Called the “day-night sound level” (abbreviated as DNL or, in mathematical
equations, as Lg,), it is a cumulative measurement whose noise-averaging method
-masks the effect of each si ngle noise event, often resulting in an underestimation of
the impact of aircraft noise on the surrounding communities.
~ While the FAA relies almost exclusively on the DNL metric for airport
compatibility evaluation and planning, it uses various sets of metrics for other
aircraft and he[icopter noise measurement. The FAA uses a different set of metrics
for determining certification noise levels. It uses a complex metric known as
Effective Perceived Noise Level (EPNL) to certify jets and large helicopters, while it
uses the simpler measurement of sound exposure fevels (SEL) to certify small
helicopters {these and other technical terms are defined in Appendix A).
Consequently, it is difficult to directly compare the certification noise levels of small
and large helicopters. In order to compare EPNL and SEL results, one needs to
apply a series of correlations or conversion factors, and also know the distance at

which the measurements were made and during what kind of operation. A further
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Most helicopters in
use today fall into the
noisiest Stage 1 and 2
categories, and thus
are louder on
approach than several
Stage 3 jet aircrafl
listed below.

hindrance to comparison is that jet certification tests include a sideline noise
measurement, while helicopter certification tests use a flyover measurement.

None of these metﬁcs takes low frequency sounds into account in any significant
way. Also, as the metrics were not developed for helicopters, some experts believe
that they do not adequately account for the directionality, overalt duration, tonal and
impulsive qualities of certain helicopter noise events. Thus, they do not adequately

measure the most important aspects of helicopters’ unique noise.”

The FAA’s Three Stages For Classifying Aircraft Noise Levels

Sifice 1977, the FAA has provided for three “stages?” for classifying aircraft noise
levels, each with specified limits.* "Stage 1 levels (represented now primarily by the
oldest aircraft) are the loudest. Stage 2 levels are somewhat quieter, and Stage 3,
quieter yet. The thrust of the regulations over the years has been to require new
aireraft to comply with progressively quieter Stage 3 noise limits. For commercial
jet aircraft fleets, the phase-out of Stage 2 engines to somewhat quieter Stage 3 noise

certification levels is to be completed by the year 2000. (See discussion under

" ANCA in Regulatory Section.) Stage 3 aircraft are generally about 10dB quieter

than those designated Stage 2.2 But this is by no means always the case. Stage 3
aircraft are not equally quiet and a Stage 3 aircraft is not necessarily quieter on

landing, for example.®

How Loud Are They?

Most helicopters in use today fall into the noisiest Stage 1 and 2 categories, and thus
are louder on approach than several Stage 3 jet aircraft listed below. Helicoptefs are
getting quieter, in relative terms, but nearly all helicopters built since 1988 are rated
Stage 2 although some—several of the Sikorksy S-76 series and the Bell Heli
Textron 412 SP, for example—meet even more stringent noise levels. However, the

fact that helicopter approach noise levels are even close to those of a large Boeing
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737 jet airliner makes clear that the helicopter industry has a long way to go toward
bringing down the noise generated by its uniquely usefui and uniquely noisy flying

machines.

Table 1

Comparison of Helicopter and Jet Aircraft Approach Noise Levels

Helicopter Approach Levels
Sikorsky S-76 series (several models) 95,96 and 97.7 EPNdB

Bell Heli Textron 412 SP 95.6 EPNdB

Several Stage 3 Jet Aircraft Approach Levels

Boeing 727-200 (hushkitted) 07.2 EPNdB
Boeing 737-200 ' 95.8 EPNdB
Lockheed 101 1-1 96 EPNdB
Fokker F-100 93 EPNdB

dB =Decibel - the Jogarithmic unit used 10 measure sound as perceived by the human ear; because it is a
iogarithmic scale. a 10-decibel increase is perecived as a doubling of Toudness.

EPN= Eflective Perceived Noise. a term used by the FAA in determining the approximated human
annoyance response to a given noise. The EPN Level is the metric used {0 measure noise ceriification
fevels for large aircraft. including large helicopters. EPNL noise measurements are measured in EPNdB.

Noise limits for the various stages are prescribed separately for the takeoff,
flyover, and approach tests. The limits also depend on the maximum certificated
weight of the aircraft or helicopter. The heaviest craft are allowed the maximum
noise levels or standards, and the levels are reduced for each halving of the
maximum weight by a given number of EPNdBs, down to a minimum weight and

noise level, which aircraft weighing below the minimumt must also meet. (See box

on pg. 15)
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Because the FAA began helicopter noise-testing in 1988, helicopters built before
that date have not been noise-tested by the FAA, unless the helicopter company
changed the type design of the helicopter. These untested helicopters are considered
to be Stage | noise level, even though most are actually in the Stage 2 range.™ (No
iformation was available on the numbers of Stage 1 helicopters still flying.)

Nearly all helicopters built since 1988 are rated Stage 2, although, as previously
mentioned, some meet more stringent noise levels. However, there is no Stage 3
standard for helicopters, as there is for fixed-wing aircraft and no new domestic
regulations are immediately planned. At the international level, discussions are
currently under way with the Internationa! Civil Aviation Organization (ICAQ}
concerning Stage 3 limits that would apply to U.S. helicopters. NRDC believes
that Stage 3 limits for helicopters should be established now and at levels that will

fessen future helicopter noise impacts.

Helicopter Noise Standards and Tested Noise Levels
The FAA's aircraft and helicopter noise levels are found in various areas of Part 36
of FAA regulations. Helicopter noise standards are presented in Appendices H and
J to Part 36; the actual tested noise levels of aircraft and helicopter models are
presented in Appendices 1 through 11 in FAA Advisory Circular (AC) No. 36-1G.

The noise levels of larger helicopters (and jet aircraft) are measured using the
EPNdB unit. Noise levels of the smaller helicopters, listed in Appendix 11 in the
AC, are measured in terms of the SEL metric for the flyover operation oﬁiy. Noise
jevels for smaller helicopters (6,000 pounds and under) during flyover, range from a
low of about 79 SEL to 85.2 SEL.> The EPNdB flyover noise levels for helicopters
over 6,000 poqnds (listed in Appendix 10) range from about 86 on the lowend to a
high of about 93 EPNdB. With the lack of a direct conversion between the SEL
metric and the EPNdB, noise comparisons are difficult and, apparently, almost
nonexistent.

The comparison of helicopter and airplane noise standards in the box below
illustrates the need for Stage 3 helicopter noise standards. Note, for example, that a

Stage 3 airplane weighting 77,200 pdunds or less, regardless of number of engines,
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has a noise limit on approach of 98 EPNdB, while a Stage 2 helicopter of 44,000
pounds has a flyover noise limit of 102 EPNdB. |

Stage 2 Noise Levels for Larger Helicopters

For ﬂyaver the Stage 2 maximum- allowable helicopter noise levels is 108 EPNdB for
the maximum weight of 176,370 pounds or more. (No U.S. civil helicopter-currently .
weighs more than 50,000 pounds.) This maximum noise limit is reduced by 3.01 EPNdB "
per halving of the maximum weight down to 88 EPNdB for maximum weights of 1,764 -
pounds or less. This means that a helicopter weighing 44,092 pounds (two halvings of the
maximum weight) has a Stage 2 flyover noise IImlt of about 102 EPNdB (or 6 EPNdB
less than the 108 EPNdB maximum). .

For takegff caleulated limits, usmg the same maximum and minimum helicopter weights -
and the same reductions per halving of the helicopter weight as for flyover, the Jimits are
109 EPNAB down to 89 EPNdB.

For approach calenlated limits, using the same maximum and minimum weights and
reductions, limits are 110 EPNAB down to 90 EPNdB.* ’

StageZamlSIevekforTmmpthamgoqandTurbqethvemdAnphnes

Stage 2: For takeoff, 108 EPNdB for maximum weights of 600,000 pounds or more,
reduced by 5 EPNAB per halving of the 600,000 maximum weight down to 93 EPNdB for
maximum weights of 75,000 pounds and less.
For sideline and approach, 108 EPNAB for the same maximum welght reduced by 2
EPNdB per halving of the maximum down to 102 EPNdB for maximum weights of
75,000 pounds and less.”

Stage 3: For Takeoff - limits differ depending on the number of engines.
For airplanes with more than three engines, 106 EPNdB for maximum weights of
850,000 pounds or more, reduced by 4 EPNdB per halving of the maximum weight
' down to 89 EPNdB for maximum weight of 44, 673 pounds or less;

For airplanes with three engines, 104 EPNdB for the same maximum weights,
reduced by 4 EPNdB per ha]vmg of the weight down to 89 EPNdB for maximum
weights of 63,177 pounds and less;

* For airplanes with fewer than three engines, 101 EPNdB for the same maximum
weights, reduced by 4 EPNdB per halving down to 89 EPNdB for maximum Welghts -
of 106,250 pounds and less.

For sideline, regardless of the number of engines, 103 EPNAB for maximum weights
or 882,000 or more, reduced by 2.56 EPNdB per halving of the maximum Weight _
down 1094 EPNdB for maximum weights of 77,200 pounds or less.

- For approach, regardless of the number of engines, 105 EPNdB for maximum
~ weights of 617,300 pounds or more, reduced by:2.33 EPNdB per halving of the
maximum weight down to 98 EPNdB for we:ghts of 77,200 pounds or less.
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A series of federal
statuies expressly
preempls control over
air space, flight
routes, safety, aircrafi
airworthiness
certification, and
control of engine air
and noise emissions.

HOW FEDERAL PREEMPTION LIMITS LOCAL HELICOPTER
RESTRICTIONS

Federal law “preempts” state Jaw, under the Supremacy Clause of the U.S.
Constitution,” when Congress expressly ot impliedly indicates its intention to
displace state law, or when state law actually conflicts with federal faw.” State and
local law can be invalidated or voided by the courts, if it is found to “interfere with”
or be “contrary to” federal law.®

In the interest of developing and maintaining a fair and efficient air
transportation system and preventing interference with interstatc commerce,
Congress long ago largely preempted state and local control of the aviation industry
and air travel by placing them under federal law.* In the air transportation field, a
series of federal statutes expressly preempts control over air space, flight routes,
safety, aircraft airworthiness certification, and control of engine air and noise
emissions (at the source) and airline rates, to name some areas.** These statutes give
federal control to the FAA. (Some of these statutes are discussed in the “Legislative
Compenents” section below.)

Courts may also find that Congress has preempted an area of regulation where
Congress has enacted a sufficiently comprehensive scheme of federal regulation or
where the federal interest is so dominant as to preclude state legisiation in the same

area.’ (See discussion of the Burbank case below.)

Federal Preemption and the Proprietor Exception

While regulation of aircraft as a noise “source” has been preempted by the aircraft-
engine-noise certification levels prescribed in Part 136 under the Federal Aviation
Act Amendment of 1968, the boundaries of federal preemption of the larger arca of
airport noise control are not-as clearly defined. Congress has carved out a limited

“proprietor exception™ to federal control of airport noise that allows a state or local
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government, when acting as the proprietor of an airport, to exercise certain
regulatory powers in the area of airport noise.”

The proprietor exception was created to protect the airport owner from liability
for damage suits by airport neighbors. The airport owner wanted protection from
neighbors who were suin g under nuisance, trespass, and negligence theories, or
claims that their property had lost its value and been “taken” by overflights and
excessive aircraft noise. In a seminal case, United States v. Causby, the Supreme
Court held that aircraft noise and low overflights were so damaging to the farmer’s
property that the farm had been “taken” without just compensation under the Fifth
Amendment. *# _

As several recent courts have explained, the proprietor exception recognizes the
responsibility of the airport owner to obtain air easements from airport neighbors, as
well as the airport’s liability for noise abatement, compensation, assuring
compatibility in land use and, in some instances, relocation of neighboring property

owners."

Takings and Inverse Condemnation
Claims of a “taking” brought by property owners adjacent to an airport have
frequently been upheld by the courts. If the court finds that a governmental airport
owner has taken the owner’s property (or has taken an easement over the owner's
property), the court can grant a judgment for the value of the property destroyed, or
for the diminution in value of the property.™

Courts have also upheld “inverse condemnation” suits to recover the value of
property that has in fact been taken by a governmental defen-dant, although no formal
condemnation proceeding has been attempted by the taking agency.® Sometimes,
when a diminution in property values could not be shown, nuisance cases have also

been successfully brought against airports, as have cases of negligence and trespass.
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The courts continue [0
affirm Congress’
traditional policy of not
preempling the airport
operalors’ or
proprietors’ limited
authority to establish
permissible levels of
noise, as long as the
airport noise rules are
fair, reasonable, and
nondiscriminalory.

Relevant Case Law on the Preemption Doctrine

The key Supreme Court case in the area of federal preemption of aircraft noise
control is City of Burbank v. Lockheed Air Terminal, decided in 1973 Ina five-to-
four decision, the Court overturned an attempt by the City of Burbank to increase the
curfew hours at the privately owned Hollywood/Burbank Airport. The Court found-
that there had been implied federal preemption of the control of aircraft noise
because of the pervasiveness of federal regulation in the aviation area.™

Because the City of Burbank was not the airport proprietor and had attempted to
use its police powers to extend the curfew, the Court did not consider here what
limits, if any, applied to an airport proprietor in enacting a curfew. ina much cited
"foétnote 14," the Court cited a letter from the U.S. Secretary of Transportation
stating that the proposed legislation at issue in Burbank (the Noise Control Act of
1972) would not affect the rights of a state or local public agency, “as the proprietor
of an airport [italics in original] from issuing regulations or establishing
requirements as to the permissible level of noise which can be created by aircraft
using the airport.” In footnote 14, the Court noted that the municipality here was
not the proprietor and that the “authority that a municipality may have as a landlord
is not necessarily congruent with its police power.” Here, the City of Burbank
attempted to impose the curfew using its police powers and the Court held such noise
regulation to be preempted.

. The courts continue to affirm Congress’ traditional policy of not preempting the
airport operators’ or proprietors’ limited authority to establish permissible levels of
noise, as long as the airport noise rules are fair, reasonable, and nondiscriminatory.™
The courts' support of airport proprietors' limited role in noise regulation continues
despite a series of federal statutes giving increased responsibility for aircraft noise to
the FAA™® _

The following paragraphs provide a guide summary of some of the most relevant

appellate court decisions in the area of federal preemption. Because this is an
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extremely complicated and evolving area of faw, they are meant as an introduction
only, i.e., as the start of any advocate’s exploration of the issue, NRDC strongly
urges the reader to go straight to the sources—read the cases, review the related
citations, explore relevant law review and other articles, and consult legal counsel—

before proceeding with any legal strategy in this area.

National Helicopter Corp. Case

In 1998, the U. S. Court of Appeals for the Second Circuit, in National Helicopter
Corp. v. City of New York, citing a long line of federal case law, upheld New York
City’s right, as a proprietor, to place restrictions at the 34" Street Heliport¥ The
appellate court noted that National Helicopter Corporation “does not dispute the
viability of the proprietor exception.”® National Helicopter argued that the city was
not acting in its proprietary capacity, but under its police powers. The appellate
court disagreed and upheld four of the seven New York City regulations as not
preempted and as reasonable regulations to control the permissible levels of heliport
noise. The permissible regulations included weekday and weekend curfews,
elimination of sight-seeing helicopter operations on the weekends, and a 47 percent
reduction in operations. The appellate court did not uphold the City’s banona
particular, noisy helicopter (the S-58T), finding the ban to be discriminatory; nor
local regulation of sightseeing routes, finding routes to be a preempted area; nor
changes in the marking of helicopters for the purpose of monitoring their use of the
proposed routes.® The Court found a “cooperative scheme” existed between federal

and local control
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e British Airways Board v. Port Authority of New York and New Jersey

(Concorde I).% |
This case was occasioned by proposed flights to the U.S. of the new British/French
supersonic transport, the Concorde. In 1976, the U.S. Secretary of Transportation
ordered a 16 month operational test of the Concorde at both John F. Kennedy (JFK)
and Dulles International Airport in Washington. In response fo local political
opposition to the Concorde flights, the Port Authority at its JFK airport imposed a
temporary ban on the flights. Tﬁe Port Authority believed the Concorde could not
meet JFK's existing noise limit for takeoffs and landings, that the Concorde's low
frequency noise characteristics would not be adequately addressed by its rule, and
that the Concorde’s noise and vibration impacts needed additional evaluation.

The Port Authority wanted more evidence of the Concorde's noise characteristics
and impact from its operations at Dulles, Paris and London, while it conducted its
own rescarch. The airlines challenged the Port Authority's ban and the lower court
upheld the chailenge. The Court of Appeals for the Second Circuit, however,
reversed the lower court and sent the case back for further evidentiary hearings on
the reasonableness of the three-month ban on flights. The appellate court reasoned
that federal policy authorized the local airport OWner (when acting as the airport
proprictor) to refuse landing rights for noise abatement purposes. Therefore, the
appellate court held that the Secretary's order to accept the Concorde operational
tests did not preempt the Port Authority's temporary ban of the Concorde. During
the ban, the Port Authority was ordered to develop reasonable, nonarbitrary,
nondiscriminatory regulations that established acceptable noise levels for the airport

and its immediate neighbors.*
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*  British Airways v. Port Authority of New York and New Jersey (Concorde .
Only months after the Concorde I decision, the lower court again entered an
injunction to end the Port Authority's ban on the Concorde flights; Port Authority
appealed thé decision again, and this time the appellate court ruled the ban should be
ended (Concorde II).

In the interim between Concorde I and Concorde II, the U. S. Secretary of
Transportation concluded that vibrations produced by the low frequency noise of the
Concorde did not present any danger of structural damage to homes and little
possibility of annoyance. While the Port Authority's consultant had devised a means
of relating household vibration to the Concorde’s absolute noise levels, it had not
been able to correlate this figure with the amount of irritation experienced by an
individual at a given level of noise and vibratic_)n.M Further research needed to
establish this correlation had not been authorized by the Port Authority. Meanwhile
the airlines had refined their data to prove that the Concorde could meet JFK's
existing noise standard. The appellate court concluded that Port Authority had not
come up with new regulations quickly enough, that the ban had already been in

effect for 18 months, and that further delay was unwarranted.

»  City and County of San Francisco v. FA4®

This case stemmed from a San Francisco Airports Commission resolution
prohibiting certain retrofitted (i.e., quieted for noise abatement purposes) aircraft
from using San Francisco International Airport (SFO) after a certain date. Only
retrofitted Stage 2 certified aircraft certified before January 1985 were allowed. Any
retrofitted cargo carrier that had not received the FAA certification by that date was

| denied access. The carrier appealed to the FAA, which found this rule to be unjustly
discriminatory—i.e., that it violated the airport's assurance of nondiscrimination in
public use availability of the airport. The FAA then denied SFO’s applications for

aitport improvement grants from the Airport and Airway Trust Fund.
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This suit arose when the City and County of San Francisco petitioned for court
review of the FAA decision to deny them airport grants because of their local rule.
The appellate court reaffirmed that, although the federal government regulates
aircraft and airspace pervasively, Congress had reserved a iimited role for airport
proprietors in regulating noise at their airports.* But the Court stressed that this ™
power is limited to regulations that are not unj ustly discriminatory. Finding that
other aircraft permitted to operate at San Francisco were in fact equally noisy or
noisier than the banned aircraft, it found the rule to be unjustly discriminatory.” The
Court noted that neither it nor the FAA had considered whether the Airport Noise
and Capacity Act of 1990 had altered the division of responsibility between federal

government and the airport proprietor, since the Act was passed after the

administrative proceedings in this case were completed.®

. Global International Airways Corp. v. Port Authority of New York and New
Jersey™
Global International Airways, a charter carrier, and several international carriers
souglt to enjoin enforcement of some noise abatement regulations (an "Interim
Rule" and "Nighttime Rule") at Port Authority-run airports. The lower court found
that the Nighttirme Rule was a permissible exercise of the airport proprietor’s noise
abatement powers, but that the “Interim Rule” was preempted by the federal
government. The appellate court disagreed, finding that the Interim Rule, aimed at
encouraging international carriers to use mostly noise compliant aircraft ahead of the
FAA's schedule for these planes, was not preempted. The appellate court held that
an airport proprietor’s rule could be aimed at reducing cumulative noise levels rather
than only barring aircraft that exceeded minimum decibel levels. But the appellate
court again noted that aircraft could only be denied use of an airport “on the basis of

non-discriminatory noise criteria”.™
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With the passage of the Aircraft Noise and Capacity Act in 1990, Congress tilted
the traditional local/federal balance of control of airport noise levels further toward
federal control. In ANCA, Congress mandated a phase-out of airlines’ noisier Stage
2 air carriers by the year 2000. At the same time, it also enacted burdensome new
procedural requirements and standards that an airport must meet in order to enact
new local noise or access restrictions on Stage 2 and particularly on Stage 3 aircraft.

ANCA has not had a major court challenge since its enactment, (though it was
discussed in Millard Refrigerated Services v. FAA )7';- consequently, no court has
explicitly considered how ANCA may have effectively altered the traditional
division of responsibility between the FAA and the airport proprietor. But it appears
that the onerous new burden of proof required by the ANCA regulations has
discouraged airports from attempting to enact new local controls, such as curfews,
even where noise impacts are extreme. As of this writing, no airport or heliport has

enacted a Part 161 restriction under ANCA. ANCA is further discussed below.

LEGISLATIVE COMPONENTS, INCLUDING THE AIRCRAFT NOISE AND
CAPACITY ACT OF 1990 (ANCA) AND OTHER MAJOR AIRCRAFT NOISE
STATUTES '

The following paragraphs provide a quick summary of some of the most important
laws related to the issue of helicopter and other aircraft noise. They are meant as an
introduction only, i.e;,'as the start of any advocate’s exploration of legal avenues.
NRDC strongly urges the reader to go straight to the sources—read the statutes, and
review the underlying regulations, and consult legal counsel—before proceeding
with any legal strategy referred below.
. Fe(ieral Aviation Act of 1958 (Pub. L. 85-726, 72 Stat. 73 1), now codified in
various sections of 49 U.S.C., the FAA's statutory charter.
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This law established the legal basis for the Federal Aviation Regulations (FAR),
codified under {4 Code of Federal Regulations (14 CFR), which includes those
regulations relating to helicopters. Section 611 of the Act mandated the FAA's noise
abatement authority (directed at abating aircraft noise "at the source", i.e., the

aircraft engine).

o Aircraft Noise Abatement Act of 1968 (Pub. L. 90-411; 82 Stat. 395) amended
the Federal Aviation Act of 1958.

This act established a new Part 36 of the federal regulations governing aircraft noise
levels. It prohibited further escalation of aircraft noise levels in subsonic civil
turbojet and transport category airplanes and required new ones to be quieter. The
act established “stages” of noise levels and has been amended numerous times. By
1977, the FAA determined that the technology was available to make aircraft quieter
and required that such technology be used in all new designs.” In 1988, by
amendment to Part 36, noise standards for helicopters were finally added, in part to

provide uniformity with helicopter standards that had been enacted by ICAO.”

e Noise Control Act of 1972 (Pub. L. 92-574, 86 Stat. 1234)
Codified at 42 U.S.C. § § 4901- 4918, this act directed EPA to publish scientific
information about the effects of noise iﬁcluding sound levels that would protect the

public health and welfare with an adeé;uate margin of safety.

e Aviation Safety and Noise Abatement Act (ASNA) of 1979 (Pub. L. 96-193, 94
. Stat. 50) '
Codified at 49 U.8.C. § 47501 ef seq. (1994), the act established the Part 150
voluntary noise-compatibility programs that allow airports to apply for federal funds
to implement noise-mitigation measures. ASNA was aimed at addressing growing

conflicts over airport noise between the airports and surrounding communities and
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helping to protect the airports from potential liability from damages they might incur
from noise suits.

in this law, Congress directed the FAA to establish a single system for
measuring noise; to develop noise exposure maps around airports, and to modify
land uses (and/or acquire land) in accordance with the maps to mitigate airport noise
impacts. "Compatibility" (of uses with an airport) was defined in terms of interstate
commerce concerns and local land use compatibility, not in terms of the health-and-
welfare-based threshold of noise exposure developed by EPA only five years
before.™ Part 150 designates a decibel level of 65 dB DNL as compatible with
residences -- a level twice as loud as the 55 dB DNL threshold earlier identified by

EPA as protective of human health and welfare.”

s Airport and Airway Improvement Act of 1982 (Pub. L. 97-248, 96 Stat. 671),
codified at 49 U.S.C. § 47101 et seq.

This act includes federal policies on airport construction and improvement projects.

One policy is that aviation facilities are to be constructed and operated to minimize

current and projected noise impacts on nearby communities.”

¢ Airline Deregulation Act of 1994 (Pub. L. 103-305, 108 Stat. 1569), codified at
sections of 49 U.S.C. including § 717i3.

Section 47509 of this law added research programs on quiet aircraft technology

including rotorcraft. This act also explicitly preempts regulations related to “price,

route, and service of an air carrier.”” But Congress specifically states in the next

subsection that the preemptive effect of this section does not limit state and focal

agencies in the course of carrying out their proprietary powers and rights.”

e Airport Noise and Capacity Act of 1990 {ANCA) (Pub. L. 101-508, 104 Stat.
1388), codified at 49 U.S.C. §§ 47521 et seq.
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ANCA’s regulations are at 14 C.F.R. Part 161 and Part 91. ANCA directs the FAA
to establish a national program to review noise and access restrictions imposed by
airport proprietors on aircraft operations (§ 475'24). (Access restrictions are any
limitations on the time or manner of aircraft access to an airport.) ANCA also
requires quieter engine technology for air carriers above 75,000 pounds by requiring
airlines to convert their fleets from aircraft meeting Stage 2 noise certification levels
to quieter Stage 3 levels by December 31, 1999 (§ 47528).

It can be argued that ANCA was not intended to change the substance of the law
concerning when it is permissible for an airport to impose noise restrictions on Stage
2 aircraft. (See § 47533 - relationship to other laws.)” But onerous procedural

hurdles have been added.

ANCA Further Restricts Local Noise Control Powers

In the Airport Noise and Capacity Act of 1990 (ANCA), Congress expressly
attémpted to balance the local needs for airport noise abatement against the needs of
the national air transportation industry.

Outside of the FAA and the aviation industry, few observers would argue that
the balance was adequately reached. ANCA sets forth criteria and standards - these
are intended to ensure that an airport cannot upset this balance by imposing a local
restriction whose negativé effect on the national air transportation system outweighs
any local benefits which a restriction is designed to produce.*” Some highlights
follow:

e ANCA criteria for local restrictions on Stage 2 aircraft are more straight
forward than for Stage 3 aircraft and do not require FAA approval.

The procedural hurdles that are preconditions to valid Stage 2 restrictions are set

forth in the statute. The most important, and most difficult, requirement involves

doing a cost-benefit analysis of the restriction and of alternative measures to the

proposed restriction (§ 47524 (b)(4)). Since Part 161 provides no guidance and there
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is no accepted standard for comparing noise-abatement benefits with financial cost,
this comparison is always subjective and results in an under-weighting of béneﬁts
and an over-weighting of costs.

* Both ANCA and its regulations impose substantial hurdles on any Stage 3

aircraft local restrictions.

Any local restrictions on Stage 3 aircraft must be approved by the FAA and can only
be submitted by an airport proprietor. Neither local governments nor community
organizations can submit local Stage 3 restrictions for approval (14 C.F. R.
161.301(c)). This FAA approval gives the agency much more leverage ovér local
‘Stage 3 restrictions than over Stage 2 restrictions. The stringency and subjective
~ nature of the Stage 3 requirements® have effectively eliminated the abil ity of the
local proprietor to address serious noise problems in the way that the proprietor
exemption has envisioned over the years. '

Even when there is a voluntarily negotiated agreement among airlines and airpbrt
proprietors, any Stage 3 restriction must allow new entrants to object to the
agreement, and it must be published in the Federal Register (14 C.F.R. § 61.103).

Enforcement of ANCA is based on the financial disincentives to violating the
Act or its regulations. If an airport is found fo have violated ANCA, it could lose its
eligibility for federal airport grant funds (under the Airport and Airway Improvement
Act) and its authority to collect passenger facility charges (§ 47526). However, nine
years afier its passage, no airport has been found to violate ANCA, so the act’s
enforcement provisions are untested.

~ ANCA's phase-out of Stage 2 aircraft applies only to those weighing more than
75,000 pounds—primarily to large aircraft owned by air carriers. All domestic
helicopters are currently below the 75,000 pound weight threshold, so that it might
appear that ANCA does not apply to helicopters. However, the FAA has included
helicopters in the Part 161 regulations implementing ANCA and asserts that ANCA

procedures apply to restrictions on Stage 2 helicopters at heliports.*
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Selected Helieopter Reguiatlons ln the Federa] Av:ationiReguIatlons (FAR) e

'o 14 C.F R Part 1 - Defimtlons and Abbrewatmns

Prowdes the def' nmons used throughout the. Code mcludmg TOtOrera
= than-alr alrcreft that depends principally for:its: support in flight on't
by one or more Totors;: and hehcopter—-»a rotorcraﬁ that depénds o engme—drwen "

tandards for various types of fi xed-wmg aircraft, mcludmg trarisport .

‘ Prov es oise
and small:

L 3:;category large and~turb03et alrplanes ‘subsonic and: supersomc‘alrplanes,

- _propeller-driven airpianes Certifi cat:on, noise. Iumts, and noise-measui

" . procedures pfov1ded in'this Part. Part 36 ongmal!y pplled only'to’ “alrplanes, "

~ " but this: definition was changed to “aircraft”.and. heheopter noise standards were. _

P added in'1988. The hehcopter noise standards are in Appendlx H-and' Appen lixJto - -
. this- Part. Nolse hmtts for Stage 2 hellcopters ate in § H36.305; the Stagé2 limit for

'hehcepters under 6 000 pounds tested under Append!x.l is glven_m § 1 36.305

14CFR Part 91 anhmules

eﬁne operatlng and ﬂsght rules fo all'aircra 1
I pther atreraﬁ |f the operatlen'

. wnthout hazard to persons or property : _

R ~comply. with- any routes or: altitudes specxf‘ eally prescnbed for: hel:eopters byt the
;FAA Admlmstrator (§ 191 110 (d)) (Part 917 also.contains the regulatlons for

o : : bpart[§§9l 801"875)

’No person may operate a commerexai hehcopter overa congested'area at an alutude 3

ef 1ess than 300 et above the surface except‘ hen. necessa for takeoff=

This Part. -ef’me the. requlrements -and, methodology for airp
studie: lt{.def ines the Yearly Day-'nght av dlleve_l
measurement of_ cumulanv noise: exposure‘-for all;sueh-nmse_ stud:
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FAA Advisory Circulars
Unlike the federal aviation regulations, directives in the advisory circulars are not

binding; rather, they provide approved guidelines for implementing the regulations.

and criteria that are often regarded as standards for the industry.

* Advisory Circular No. 36-1G - Noise Levels for U.S. Certificated and Foreign
Aircraft

Provides noise data on helicopters certified to fly in the U.S. and includes noise

levels at takeoff, landing and overflight. Appendix 10 gives noise data for the

heavier helicopters (over 6,000 pounds) and shows that their noise levels (for take

First and foremost,
local authorities can
_ . o _ prohibit heliports in
for the smaller helicopters, measured in SEL, and shows their noise range during the zonin g code; or

off, flyover, and approach) range between 85 to 99 EPNdB—highly problematic

noise levels if close to residences or working environments. Appendix 11 has data

flyover to be mostly between 79 to 85 SEL. require a special
permit (as is the case

* Advisory Circular 91-66 - Noise Abatement for Hel icopters in New York Ciry).

Provides guidelines to assist pilots, operators, and others to achieve noise reduction

when operating helicopters.

For all the regulations just cited, there are currently no Federal—or City or

State—noise regulations that directly limit heliport noise impacts.

HOW LOCAL AUTHORITIES CAN CONTROL HELICOPTER OPERATIONS
AND MITIGATE THEIR IMPACTS

First and foremost, local authorities can prohibit heliports in their zoning code® or
require a special permit (as is the case in New York City). If a heliport is
established, but the locality would like to keep control of the facility, it should not

accept federal money for any construction project. Avoiding federal funds can be a
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costly step to reduce federal control, but it seems to work. Accepting federal money
establishes a contractual relationship that allows the FAA 10 impose federal
conditions on what the local jurisdiction may do at the heliport at least during the life
of the improvement or grant project. The New York City heliport case appears 10
suggest that it can work.

The following paragraphs provide quick summary answers 1o some often-asked
questions asked by local authorities that are interested in mitigating helicopter noise
impacts. They are meant as an introduction only, i.., as the start of answering these
questions. NRDC strongly urges the reader to consult with legal counsel before

proceeding further with any local noise mitigation strategies.

CanLocalNoiseOrdinanoesHelpinSettingNoiseLimits?

Local jurisdictions may not use their police powers to try to control aircraft and
airport noise without risk of federal preemption.* That may mean that such local
codes as applied to airports and heliports can be preempted. The NYC Noise Code,
for example, sets ambient noise limits, but the city does not believe it can be used to

control heliport noise. One reason given is that transportation facilities are exempt.

Can Flight Paths Be Controlled?

No. Flight paths are clearly a preempted area, and cannot be controlied. However,
the FAA says it will work with the local communities, if sufficient pressure is
brought to bear on it, in setting new routes to reduce noise, as it did regarding some
changes to helicopter sightseeing routes over New York City. However, the FAA’s
track record is mixed, for route changes that reduce noise in one community result in

increased noise elsewhere.
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Can Minimum Altitudes Be Set?
No. Only the FAA can set minimum altitudes, and it has been resistant to enacting
minimum altitudes for helicopters, even when they are c]ez{rly needed. However,
Congress has gotten involved in the issue (because of public pressure for restoration
of quiet in the parks) by passing the 1987 National Parks Overflight Act (Pub. L.
100-91). This Act requires the FAA, among other provisions, to control helicopter
flights over the Grand Canyon.

NRDC believes that bofh the FAA and Congress should be pressured on this
Issue to bring relief not only to national parks, but to localities impacted with heavy 7

volumes of helicopter traffic, such as the NYC region.

Can A Curfew Survive A Legal Challenge?

This is yet another unciear area of the law of federal preemption. Yes, a curfew can
survive a challenge, as New York City’s has. The curfew must be instituted by the
proprietor, however. It is still not entirely clear, but that the FAA might attempt to
challenge under ANCA such curfews and regulations, as improper restrictions

affecting fli ghts.

Can A Municipality Ban Certain Helicopter Operations Altogether?

It is not clear whether such a ban could withstand a federal preemption challenge.
NYC closed its 60" Street Heliport and imposed a weekend curfew at East 34™ Street
that was upheld. But, having taken federal money for the Downtown Manhattan
Heliport, the City cannot discriminate against the types of helicopters using the site.

To our knowledge, the question has not been tested by any court.

Who Can Enforce and How?

As mentioned above, localities can refuse to zone for heliports. Communities have
also successfully placed flight restrictions on hospital helipads or prohibited them.

At least in the Second Circuit, a proprietor has the authority to add conditions to a
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special permit for a heliport (as NYC did at its 34™ St. Heliport) or it can rescind a
special permit for heliport operations (as the City did on the use of the Pan Am

building heliport after an accident in 1977).

WHAT ROLES DO OTHER FEDERAL AND STATE AGENCIES PLAY?

While the FAA has primary responsibility in helicopter matters, several other
agencies and groups play important roles. Some, such as the Environmental

Protection Agency, should play larger roles than they do.

Environmental Protection Agency (EPA)

During the 1970s, EPA was extensively involved in noise issues and research. This
research culminated in a report, mandated by Congress in the Noise Control Act, that
addressed the noise levels the agency deemed necessary to protect the public health
and welfare.® However, despite its important work on the public health implications
of noise, EPA’s Office of Noise Abatement and Control (ONAC) was denied
funding in 1981 and basically eliminated. Since the dissolution of ONAC, EPA’s
involvement in aircraft noise issues has been largely limited to environmental review
of federal projects in accordance with the National Environmental Policy Act
(NEPA) and comments filed under Section 309 of the Clean Air Act.

Under NEPA and Section 309, EPA’s administrator reviews and comments on
propoéed major federal actions that significantly affect the quality of the human
environment. In addition, EPA is authorized, under the Noise Control Act of 1972
and Quiet Communities Act of 1978, to develop and submit recommendations to the
FAA regarding noise produced by aircraft and aircraft-related activities.

EPA has prescribed air emission standards for certification of aircraft engines,
but has not prescribed such standards for helicopter engines. Toxic air pollutants in

emissions from aireraft are currently unregulated under the Clean Air Act.
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EPA needs to play a stronger role in the environmental impacts of helicopters
(and aircraft generally). As we enter the next century with numbers of aircraft and
helicopters continuing to grow—thus offsetting much of the technological noise and
air-emissions reductions already achieved—reducing the environmental and public

health impacts of air travel and airports and heliports is essential.

National Aeronautics and Space Administration (NASA)
NASA plays a crucial governmental research role in aeronautical technology that

currently includes a major aircraft noise and air emission reduction program. In

Approval of the
siate in New
York, or a license
by the state in

what is often joint research with the FAA, the Department of Defense, and industry,
NASA is pursuing innovative engine technology aimed at producing cleaner-burning

and quieter engines.* The ultimate objective of the noise program is to achieve a 10

EPNdB reduction in aircraft noise by the end of the century compared to 1992 Connecticut and
technology and 20 EPNdB within 20 years.” NASA is also conducting noise New Jersey, is
required for

research applicable to helicopters.* This NASA research program, including
, . ' heliports.
rotorcraft research, is urgently needed and should be supported and funded. P

State Agencies: The Tri-State Area

Approval of the state in New York, or a license by the state in Connecticut and New
Jersey is required for heliports.® A NYS heliport must have municipal approval; in
addition, under New York General Business Law § 249, before a municipality can
approve a private heliport, the NYS Department of Transportation (NYSDOT) must
determine that the heliport complies with certain standards. These standards are
twofold: that the heliport does not impact public transportation corridors or public
buildings; and that the volume, character, and direction of traffic at the heliport will
not constitute a menace to safety of operations at other airports in the vicinity, Air
space approval must be grantfed by the FAA, and NYSDOT relies on the FAA for the

safety analysis of the heliport.”
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In 1990, NYS DOT in conjunction with the Port Authority of New York and
New Jersey produced a Downstate New York Helicopter System Plan (hercafter
Downsiate Plan). The Downstate Plan includes a survey of heliports throughout the
New York downstate region, an origin and destination survey, and forecasts of
heliport system needs.” At that time, DOT reported 108 airports and helicopter
facilities in the downstate area, only eight of which were true public heliports. Six
of these eight were in the New York City area.™ Since that ﬁme, several of the
heliports in the survey have closed. NYS DOT has not done any follow up to this
report” and current origin and destination data for the New York metropolitan area
apparently do not exist. Even the NYC Helicopter Master Plan, discussed in
Chapter 3, does not fill this particular data gap.
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CHAPTER 3

HOT SPOTS IN THE NEW YORK TRI-STATE
REGION ’

For several reasons, data on the number of helicopters in particular areas of the
country are difficult to obtain. For example, there are no regional registries and
the FAA does not require airports to keep separate helicopter operations data.

Usually, these data are lumped together with many different types of general aviation

The New York City
( i.e. private) aircraft flights. area is the most
The lack of separate record-keeping of helicopter data is a major problem when heavily helicopter-
trying fo assess helicopter impacts. In addition, many corporate and other private- impacled area in
use helicopters O}I)erate to and from private helipads, without providing any flight :‘]l;:e CO”’;; Y —if not
' e world,

data for the public record. New York City records operations data for the New York
City heliports and airports. Since many, if not most, helicopter flights that originate
in the tri-state area (New York, New Jersey, and Connecticut) have New York City
as their destination, these data provide some, albeit incomplete, operations and
growth numbers for h'elicopter use in this tri-state area.*

Total helicopter operations at the New York City heliports (until recently, four
heliports; now three) and LaGuardia and Kennedy Airports reached a high of
164,866 in 1990. They have remained at over 140,000 per year for most of the
1990s, which makes the New York City area the most heavily helicopter-impacted

area in the country ~ if not the world.
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NEW YORK CITY
New York City is generally acknowled'ged to have the greatest amount of helicopter
activity of any city in the United States, and probab]y in the world.

New York City's helicopter system currenily consists of dedicated landing pads
at both LaGuardia and Kennedy Airports in Queens and three heliports in
Manhattan. The Manhattan heliports arc at East 34" Street on the East River; the
Downtown Manhattan, at Pier 6 near Wall Street (both owned by New York City);
and the West 30" Street, on the Hudson River, owned by New York State and
* currently operated by Air Pegasus. The City closed its fourth heliport at East 60"
Street in early 1998 and, following the court decision (previously discussed) in the
National Helicopter case, has significantly curtailed operations at East 34" Street.

Total helicopter operations® in the City system (including the former East 60"
Street site) reached nearly 165,000 per year in 1990. There was a smal! downturn
during the next few years, but the numbers rose again to more than 150,000 in 1995
and 1996.%

The reader should note that the operations data for 1997 in Table 1, Appendix B,
is incomplete. The City recorded no data for much of the year at the East 34™ Street
site, during its effort to evict National Helicopter Corporation from the site.
Operations were reduced during this period.” The Heliport and Helicopier Master
Plan for the City of New York estimates that operations at 34" Street were reduced
to 36,000 in 1997.%
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Newark Airport

Newark International Airport, the region’s busiest airport, is also the source of many
helicopter flights in the tri-state region. Its helicopter data must be added to the New
York City System totals to obtain a more complete picture of the total number of
helicopter overflights above the City. No data apparently exist to determine how
many of the Newark operations are to city heliports and how many are going to other
destinations. NRDC obtained the following operations data for Newark from the

Port Authority.

Table 2

Newark Airport Helicopter Operations Data

Date Operations
1988 3,928
1995 3,664
1996 2,982
1997 2,950

In addition, significant numbers of operations at Floyd Bennett Field in Brooklyn
also contribute to the City’s helicopter overflight totals. The City’s six police
(NYPD) helicopters are based at this field, as were, until recently, the Coast Guard
Air Station’s search and rescue unit for the area. The Coast Guard helicopters added
roughly about 6,000 to 7,000 landings or 12,000 to 14,000 operations per year.” In
1998, the Coast Guard unit was moved to Atlantic City, New Jersey; police
operations totaling more than 3,000 flights last year continue at Floyd Bennett
Field.'™

The lack of total helicopter operations data from these and other area airports

(notably Westchester County in New York, and Teterboro, Linden, Morristown, and
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helicopler operations
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public health.

Ridgefield Park, in New Jersey, discussed below) makes it virtually impossible to
assess the actual numbers of helicopter operations over New York City and its

surrounding areas or the impacts of these flights.

What is the Proper Role for Manhattan’s Heliports?

During the past few years, the volume of hélicopter operations rose to a point where
citizen-generated pressure for cutting back, and even eliminating, some helicopter
operations became intense. The volume of overflights of some areas, primarily by
sightseeing helicopter air tours, had increased to a frequency of every two minutes
during peak hours.

This led to opposition by residents, community boards, elected officials, and
environment_al groups, and to the formation of a Manhattan Helicopter Task Force,
and the Helicopter Noise Coalition (HNC). It has also resulted in lawsuits by the
City to evict National Helicopter Corporation, another by the Helicopter Noise
Coalition and certain legislators against the City, and to actions by the City in 1997-
98 to reduce operations at the Manhattan heliports. It also prompted the introduction

of federal legislation by New York representatives to reduce helicopter impacts. In

11997, a bill was introduced in Congress that would require the FAA administrator to

develop and implement a risk-reduction plan whenever the FAA determines that
helicopter operations (including takeoffs, fandings, and overflights) pose a risk to the
public health and welfare in a county or municipality of more than 500,000. This
bilt was re-introduced in the 1999 Congress in broadened form to include more
municipalities and is in the Aviation Subcommittee.™

Broad-based opposition also prompted the City to undertake the helicopter and

heliport master plan study discussed below.
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Helicopter Master Plan for New York City

The Heliport and Helicopter Master Plan for the City of New York (Master Plan)

~ was prompted by a wide range of existing and emerging heliport issues in the city.
The Master Plan, produced primarily with funding from the FAA, was drawn up by
several consulting companies.™ The stated goél of the Master Plan is to provide a
comprehensive analysis of the City's heliport infrastructure and its associated
helicopter activity and to project future needs. Its additional goal is to heip develop
City policy initiatives and recommendations "to achieve a balance between the local
helicopter industry's operational needs (efficiency and safety) and the affected
communities' quality of life."'"™ To achieve this balance, the Plan states that the City
is implementing a policy to redistribute the helicopter activity to more community-

compatible heliports.

Brief History of the City’s Heliport System
Helicopter use in the City dates back to 1948, when the NYC police became the first
police department to use the aircraft." In years following, demand for helicopter use
for the city’s many urban activities (from bank money transfers to advertising,
filmmaking, and ferrying of corporate executives to and from area airports) resulted
in the development of several heliports in the City, as well as dedicated helicopter
landing pads at the City airports. |

The City’s first public-use heliport was developed in the 1950°s at West 30"
Street on the Hudson River. A second (on the East River south of Walil Street) was
.opened in the 1960s, followed, in 1968, by a third -- the heliport at East 60" Street
on the East River. However, also in the early 1960s, growing concern about
helicopter activity prompted the City to include future heliport development in its
new zoning regulations. Thosé regulations, which are in force today, require that

before a heliport can be established, the proprietor must obtain a special permit. In
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order for the proprietor to obtain the permit, the heliport must be deemed an
appropriate use of a site and must not interfere with surrounding land uses or
prbximate aviation facilities,"”

Over the years, the heliport scene changed, as several rooftop heliports were
opened and then closed and certain helicopter charter opefations thrived and then
succumbed to market downturns. Nationwide growth of corpdrate helicopter activity
in the 1970s was reflected in increased local corporate demand. The City opened its
fourth waterfront heliport at East 34" Street in 1972, partly in response to this
demand, but also partly to replace a rooftop heliport on the Pan Am Building. This
rooftop heliport had not been open long when it closed in 1968. After opening again,
it closed in 1977 following a helicopter accident that resulted in five fatalities. The
City has not considered any rooftop proposals since that time.

In the 1980s, continued demand for sightseeing and corporate operations was
also accompanied by the financial failure of some local operators. New residential
developments on Roosevelt Island near the East 60" Street Heliport and near the East
34" Street Heliport led to opposition to the increasing helicopter operations at the
two East River‘sites. This opposition finally led to the recent closure of the East 60th
Street heliport and cutbacks in the record numbers of flights at the East 34"™ Street
heliport, which had become the busiest public-use heliport in the world.'™

Each recent proposal for additional heliports has generated intense local
opposition. Current proposals for heliports adjacent to the new Hudson River Park
(at Pier 76) and a proposed helicopter maintenance facility at the former Brooklyn

Navy Yard are also extremely controversial (See Pier 76 section below).

The Master Plan’s Discussion of New York City Airspace
Some understanding of the complicated airspace over New York City is necessary to

appreciate the reasons for the current low-altitude flight of much of the helicopter
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traffic. Airspace considerations affect efforts to require higher-altitude flight for
helicopters in order to reduce noise impacts on the ground.

The FAA has created a Class B Airspace (CBA) to encompass JFK, LaGuardia,
and Newark Airports that extends 20 miles from each airport. In general, Air Traffic
Control (ATC) allows visual flight rule (VFR) traffic to pass through the CBA on a
limited basis. Transient aircraft (both VFR and Instrument Fli ght Rules [IFR]) are
usuaily routed around the CBA (or some can fly over) to minimize interference with
landing and departures at the three airports and to minimize AT‘C'S workload. '
Helicopters usually fly around or under the CBA. ‘

Beneath l.aGuardia’s Class B Airspace , the FAA established the Hudson River
Exclusion Corridor (uncontrolied airspace), which is used by most of the City’s
helicopter air-tour traffic, as well as large volumes of fixed-wing and helicopter
traffic flying between the Northeast and New Jersey. The FAA also designed an
East River Exclusion Corridor, used primarily by helicopters from the East 34"
Street Heliport and some seaplane activity at East 23 Street,"™ These corridors
extend from the river surface to 1,100 feet mean sea level and were intended to allow

for helicopter travel under the CBA without ATC assistance.

The Plan’s Demand Capacity Analysis ‘

The Plan forecasts large increases in heliport activity, driven primarily by growth of
the air-tour industry. Other sectors, such as corporate helicopter activity, are
expected to remain flat. In its Demand/Capacity Analysis of the City's heliport
.system, the Masrer Plan looks at future helicopter facility requirements. Its findings
are based on a baseline and six system scenarios using differing assumptions: some
scenarios assume that helicopter air-tour activity will continue at or above its present
level; other scenarios assume that it will be curtailed or eliminated. The scenarios
also envision differing conﬁbinations of existing and proposed (e.g., Pier 76)

heliports that will
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fFunction or remain closed. The plan concludes that, if air-tour activity is allowed to
continue, a helicopter system consisting\ of no fewer than three heliports would be
required—Tfor example, East 34™ Street, West 30", and Downtown.'” However, if
the City were to pursue a management option allowing it to gain control of all the
heliports and to implement a prohibition on air-tour operations, the Plan concludes
that a two-heliport system might accommodate the remaining helicopter activity—for
example, closing East 34" Street, but using the Downtown (Wall St.) heliport and a

proposed new one at Pier 76 in the Hudson River."?

Plan’s Discussion of Noise Impacts

The Master Plan dis;cusses environmental issues associated with heticopter activity,
including noise exposure and other categories as defined by the City Environmental
Quality Review (CEQR) guidelines. Among these other categories are land use and
zoning, open space, hazardous waste, traffic and parking, air quality and construction
impacts. The Plan found no potential éigniﬁcant impacts to be associated with any of
these categories, but recognized noise "as the most significant potential
environmental effect generated by helicopter activity." '

Surprisingly, only five days of noise monitoring was conducted for the Master
Plan. But even given the limited monitoring, the Plan cites individual, high sound
exposure levels (SELs) that were significant noise events at the various monitoring
sites."”? Previously, the FEIS for the 34" Street Heliport in 1995 had found the Ldn
noise measurement for the Rivergate Apartments near the heliport to be 79.8 dBA
Ldn,'* well above the 65 dB Ldn set by the FAA as the residential compatibility
limit. An independent study prepared for the Helicopter Noise Coalition had found
15 t0 26 dBA increases in noise resulting from the operation of helicopters (above

background levels) at the Rivergate.' These data tallied with increases found at the
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Rivergate by the FEIS for the heliport. These are large increases in an area with
aiready high background noise levels from the FDR (East River) Drive.

The Master Plan concludes that a 90 dBA SEL contour defines the area where
helicopter operations “begin to interfere with indoor speech.”'* Some experts, and
many residents, believe that indoor-speech interference begins considerably below
this external noise level and that this 90 SEL assumption should be further studied

(see “NRDC’s Critique of the Master Plan.” ).

Plan Recommendations
Some of the Master Plan's significant recommendations include:

I. The City should continue its recent ban on sightseeing flights at the 34" Street
Heliport and will not “support” sightseeing flights generally.

2. The City should develop ground-based restrictions for id ling times, engine run-
ups related to maintenance, and training operations. The restrictions should be
incorporated into the City-issued Aviation Facility Licenses. The City should
maintain [control] each heliport's hours of operations. -

3. Noise-related improvements should be made at each heliport.

4. The City should determine the feasibility of installing a permanent noise-
monitoring system serving all sites or utilizing portable monitors to conduct
spot-checking at sites near heliports or flight paths. It should seek legal counsel
to determine if monitoring results can be used to impose noise-related fines for
aircraft exceeding "normal” decibel thresholds.

5. The City should establish a Heliport Oversight Committee, which should work
with the FAA and industry representatives to review and modify (as necessary)
existing noise-abatement procedures.

6. The City should take a co-lead position with the Eastern Regional Helicopter
Councit and the FAA in developing an Electronic News Gathering (ENG)
Operations Manual. Issues covered should include: minimum weather criteria,
altitude considerations, hovering durations, and event-specific guidelines.

7. The City should determine if any financial incentives (i.e., reduced fees/rents) can
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be provided to helicopter companies that fly new-technology (quieter) aircraft, as
well as heliport operators that encourage their use.

8. The City and the FAA should establish an effective dialogue and working
relationship to jointly address local helicopter-related issues.

9. The City should assist local congressional delegations in their efforts to expand
the FAA regulatory authority and empower local residents to better control the
City’s helicopter traffic. :

10. Through its Aviation Facility License, the City should require heliport operators
to provide monthly operational breakdowns by mission (air tour, charter,
corporate, emergency, special/other) and aircraft type.''"

NRDC Critique of New York City’s Helicopter Master Plan

NRDC supports the recommendations just listed, but believes that they fail to
address adequately the City's growing helicopter-related noise impacts. Indeed,
NRDC finds that the Master Plan appears to be largely a justification of what the
City is doing now rather than a sufficient plan for the future. It lacks a serious policy
discussion of all alternatives, and an adequate analysis of the environmental impacts.
Its preparation was also short on public input and process.

Several of the Plan's scenarios on air tours depend on whether the City can
persuade New York State, owner of the West 30" Street Heliport, to ban such flights
also. With the shift in tour flights from East 34™ Street to West 30™ Street, this
heliport has now assumed the title as busiest public-use heliport in the country. Any
ban at the Downtown Manhattan Heliport (DMH) is probably not possible until
2005. Having accepted federal funding, DMH is encumbered by federal construction
grant assurances that run for 20 years. The assurances require that all categories of

helicopters be served without restriction. The Plan states that the City will seek a
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waiver from the FAA on these and other restrictions that conflict with City policy.
But the City expects that such action will be challenged by the aviation industry.'”

The Plan inadequately presents the existing substantial research data on the
effects of chronic noise on health and learning. This may be one reason that the Plan
recognizes the economic benefits brought to the City by the helicopter industry, but
does not adequately chronicle the negative impacts of heavy helicopter activity on
the lives of the n]iliioﬁs living in the City and its surrounding areas. Furthermore,
the Plan does not recognize that merely redistributing the great volumes of helicopter
traffic from one area of the City to another does not address the root problem of
noise and its health impacts: The Plan also fails to address adequately helicopter
traffic's current and projected unacceptable impacts upon large segments of the City's
population partly because its initial goal is fau ity. A goal to "balance the helicopter
industry's need and the affected communities' quality of life" must give higher
priority to communities’ quality of life at the outset.

Should air tours continue (at West 30" and DMH or Just at DMH or with new
heliports at Pier 76 or 72), total helicopter activity is projected to increase by
unacceptably large numbers through 2017."" it is clear that the City's main efforts
must be toward reducing and then eliminating the non-essential helicopter air-tour
flights over the City. The City should work with the FAA to control other seginents
of helicopter traffic when their volumes cause unacceptable impacts to heliport
neighbors, as well as to those under the flight paths. Mandatory flight paths that

minimize noise impacts to all residential neighborhoods will be essential,

‘How to Deal with Tourist, News, and Other Non-Essential Helicopters
in the congested New York City area, helicopters are generally directed to fly under
the fixed-wing aircraft flight paths, thus increasing helicopter noise impact to

residences on the ground. Since the late 1980s, the air-tour segment of New York’s
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Electronic News
Gathering (ENG)
helicopters above
New York City (and
Los Angeles) have
also been identified as
a major noise irritant
for city residents.

helicopter operations has been the fastest-growing segment. Since the early 1990s,
they have constituted a majority of the flights, and in 1996, there were 200,000
sightseeing passengers.'” After the demise of National Helicopter Corporation in
early 1998, Liberty Helicopter, based at West 30" Street Heliport, became the major
tour company in the City. It served nearly 100,000 passengers in 1997.'® Banning—
or at least sharply ie_ducing—~—air tour flights would result in significant noise
reductions in the communities surrounding the heliports and under the flight paths.

Electronic News Gathering (ENG) helicopters above New York City (and Los
Angeles) have also become identified as a major noise irritant for city residents.
Actually, all of the New York City ENG helicopters are based across the river in
New Jersey. They tend to fly at low altitudes for reporting and the half dozen
helicopters representing the City’s TV channels may converge on the same site and
hover for long periods of time. This practice imposes high levels of noise on those on
the ground. Opposition to increased media flights and their practices has been
building. Recently it led, among other things, to the formation of a committee
composed of the Eastern Region Helicopter Council and the helicopter operators; the
committee’s worthy goal is to develop procedures and guidelines to mitigate
impacts.’ This kind of action is sorely needed as a start.

NRDC believes that the FAA should go beyond the voluntary guidelines, such as
those recently set, for example, in conjunction with LaGuardia Tower and NYPD
Aviation,'”” and should determine altitudes and flight paths for normal operations to
alleviate the noise impacts of media reporting. The FAA should also pressure the
media to develdp acceptable pooling arrangements, so that the number of helicopters

responding to events can be reduced.
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" InOctober 1997, Governor George E. Pataki signed the Hudson River Park Act. This act -
was a historic milestone in the decades-long debate over the Hudson River Waterfront, and
created a joint city-state park from the Battery to 59" Street in Manhattan. Although the law-
prohibits heliports wnthm the park, part of Pier 76 was cut out of the park boundary by the |
: City, leavmg open the possnblhty of a heliport on the border of one of New York C:ty s future

. crown jewels. , . '
NRDC strongly opposes the Pler 76 heliport proposal Slmply stated hehports and their
© noise are not compatible with parks. Any helicopter activity at Pier 76 will i Impose -

‘- unacceptable noise levels on the park. While the Final Master Plan notes that the legislation

; may make an adequately sized facility at Pier 76 “unfeasible,” it repeats the arguments in

- favor of a heliport limited to corporate helicopter activity.'® We believe the parties should

'~ abandon this ill-conceived heliport plan.

SUBURBAN HOT SPOTS

The tri-state region surrounding New York City receives large amounts of pass-
through, or transit air traffic traveling between Boston and Washington and points in
between. This traffic is in addition to flights whose destination is New York City,
and it adds to the impacts on the region. Although there are few public-use heliports
in this suburban area, there are many prfvate or restricted heliports for corporate,
police, military, or medical use, It is virtually impossible to obtain operations data
from these sources, so that the total impact of these unrecorded flights, on top of all
the other opelatxons cannot be accurately assessed. It is clear, however, that the
number of flights from the private helipads is significant by most standards. (The
failure of private helicopter operators to provide data is one reason that helicopter

flight statistics can only be estimated.)
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Westchester County/Fairfield County, Connecticut -

For years, Westchester County Airport (WCA) near White Plains, New York, has
been considered the busiest public-use heliport in the suburban New York regioﬁ.
According to the Downstate System Plan, WCA helicopter operations in 1987
numbered 12,000.% In 1997, only limited helicopter operations data were available
from airport management. This data consisted of helicopter arrivals logged for
landing-fee billing purposes, but no data were kept for operations by corporate
helicopters based at WCA weighing less than 10,000 pounds, or police, military, and .
medical eniergency helicopters. This incomplete 1997 operations total was 3,231.%

About a half dozen helicopters are based at the airport. Unfortunately, as is
the case with nearly all other heliport data, it is impossible to obtain the total number
of helicopter operations from WCA.

Helicopter-noise concerns at WCA led to the establishment of helicopter noise-
abatement procedures, including suggested flight paths into and out of the airport
and a suggested altitude of 1,400 feet that was raised to 2,000 feet in 1995.
According to the Noise Abatement Office (NAO) director, the suggestions are
obeyed by most of the fixed-base operators, but ignored by others.

STAT Flights is an operation that provides emergency medical helicopter service
andrhospital transfers from a seven-county area to the Westchester County Medical
Center in Valhalla, in the center of Westchester County. This service flies an average
of 800 to 1,000 operations per year.'”

Fairfield County, in western Connecticut, does not have any large heliports, but
is home to a number of restricted or private heliports. Many Fairfield County
helicopter overflights are to or from WCA, or to destinations to the east or north of
the county, as well as to New York City.

Several of the larger towns and cities in Fairfield prohibit heliports within their

boundaries. The town of Greenwich is one example, and recently, the city of
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Stamford. Stamford has two private corporate heliports that are “grandfathered”
under its zoning law, but no new ones can be built."”™ Norwalk has fwo private
corpor;'ite heliports and a recently licensed one at Norwalk Hospital,'»

The Danbury Airport had a helicopter charter company for a number of yeafs; it
moved to New York State’s Dutchess County Airport in 1997. As a result,
Danbury’s helicopter operations have dropped from 12 to15 per day to about 30 to
40 per month."™ However, two helicopter flight schools based at the airport generate

some operations. Again, actual numbers were not available,

New Jersey

Teterboro Airport has probably the largest number of helicopter operations in New
Jersey, and possibly in the suburban tri-state region. The 1997 operations total was
12,296, and these numbers represent a decline since 1990, The highest number of

operations was in 1988 (18,644), when Teterboro had helicopter service to the

Atlantic City casinos."

Table 3

Teterboro Helicopter Operations Data

Year Operations
1997 12,296

1996 _' 13,342
1995 | 15,556
1994 14,140

1990 17,858

Other New Jersey helicopter origins or destinations identified in the Downstate
System Plan are Atlantic City (which no fonger has scheduled helicopter service to

the casinos); Linden, NJ; Morristown; Camden; and Ridgefield Park."? At the time
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of the survey (1989-1990), New Jersey accounted for about 38 percent of the
helicopter origination sites and over half the activity in refation to the Downstate
New York study area.

In common with the helicopter flights into New York City, many New Jersey
helicopter flights must also stay under the fixed-wing commercial trafﬁc into

Newark Airport, causing their low altitude flights to be particularly intrusive.

Long Island

Long Island is home to considerable helicopter activity and a constantly evolving
cast of landing sites and operators. In the 1990 Downstate New York Helicopter
Report, McArthur Airport in Islip was listed as having an estimated 24,000
operations annually—about 90 percent of these were Army National Guard, police,
and military activity. Suffolk County Airport had Air National Guard helicopters and
heavy corporate use at about 9,000 operations per year. Republic Airport in
Farmingdale was listed as having 7,250 operations; and Island Heliport in Garden -
City had about 12,000 operations.' Island Heliport was operated by Island
Helicopter Corporation, of which New York Helicopter was a subsidiary; Island
then became National Helicopter Corporation.™

National was evicted from the City’s 34™ Street Heliport in 1998 after legal
action that extended over a number of years; the company had insurance and other
legal probiems that prevented it from starting new operations at other sites. After
being the largest operator in New York City for more t.han twenty years, National

suspended operations in January 1998. %%
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Like New Jersey’s Teterboro Airport, Republic Airport was one of the few
airports to have fairly complete helicopter operations data, based on landing fees
charged for arrivals. Republic’s helicopter operations have grown since the 1980s to
where there are now 4,000 or more landings (meaning about 8,000 operations) per
year." Besides charter operations, Republic has some Coast Guard training and
State Police helicopter activity.

Islip’s MacArthur Airport does not collect separate helicopter data. But an
estimate of operations by the control tower supervisor puts the number at about 30 to
40 operations a day, or about 10,000 per year (by the Suffolk County Police, the Air

National Guard, a local flight school, and a fixed- based operator).'”
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CHAPTER 4

CONCLUSIONS AND RECOMMENDATIONS

This study of helicopter impacts has fed NRDC 10 a number of conclusions and

recommendations that appear throughout the text and are summarized below.

FINDINGS

Helicopters are currently responsible for stgnificant noise impacts in some
localities, including around some mil rtary bases, urban centers and, particularly,
the New York City area. There is an urgent need for noise relief in these
localities.

Limited but growing research and the experience of populations in heavily
helicopter-impacted localities strongly indicate that helicopter noise, similar to
other aircraft noise, can affect human health, well being and learning ability.

Helicopters often cause disproportionately severe noise impacts compared to
other aircraft, because of their peculiarly annoying noise characteristics (which
include blade slap and low frequency noise that results in buj Iding vibration) and
the low altitudes at which they are permitted to fly.

Compared to other aircraft, helicopters are under-regulated by the FAA. For
example, helicopters have no quietest (i.e., “Stage 3”) level of noise certification,
no minimum flight altitudes and, generally, no required flight paths.

Government data on numbers of helicopter operations is inadequate and its data
on helicopter engine emissions is basically non-existent; current data does not
allow adequate assessment of the environmental impacts of current or future
helicopter operations. '

The passage of the 1990 federal Aircraft Noise and Capacity Act has increased

the power of the federal government to preempt the traditional authority of the
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airport proprietor to address serious local noise impacts. But the extent of this

preemption is unclear as it has not yet been litigated.

Federal Recommendations

54

Congress should immediately direct the FAA to take two steps: first, to develop
and implement more protective “Stage 3" noise standards for helicopters; and
second, to work with other federal agencies to implement a series; of tax and/or
other market incentives to encourage helicopter owners to retire their noisy Stage
| and Stage 2 helicopters and to invest in quieter (and cieaner) Stage 3
helicopters. Research to further document the effects of helicopter and other

aircraft noise on health and learning should also continue.

Congress should pass H.R. 729 (co-sponsored by Congressman Jerrold Nadler
and Congresswoman Carolyn Maloney, among others), which would require the
FAA to prepare helicopter risk plans in cities with substantial helicopter noise

impacts.

To fill the significant data gap with respect to helicopter health impacts;
environmental ifnpacts, and number of operations, the FAA should require the
collection of separate helicopter operations data by heliports. The FAA should
provide public information on numbers of helicopter operations to enable the

adequate assessment of their impacts.

The FAA should require a 2,000 foot minimum flight altitude for helicopters

wherever possible, especially over residential and other noise sensitive areas.

The FAA should require helicopters to follow noise abatement procedures for
takeoffs, flyovers and landings, unless safety, weather, or other FAA-specified

concerns preclude their use.



* The FAA should require helicopter identification numbers that are readabie from
the ground on low-flying helicopters to help the FAA and local public officials
to enforce requirements on minimum altitudes and noise abatement flight paths.
Likewise, the FAA should work with local public officials, noise abaterent
advocates and other interested parties to develop local rules that minimize the
impacts of media, tourist and other non-essential helicopter flights in noise-

sensitive areas.

¢ EPA shouid also act to address the currentty-uncontrolled air emissions from
helicopters. A 1993 EPA-sponsored study at Chicago’s Midway Airport found-
that aircraft engines emit significant cjuantities of toxic volatile organic
compounds (such as formaldehyde, benzene and [,3-butadiene), and particulate
matter. EPA should implement regulatory limits on these toxic air emissions

from helicopter and other aircraft engines.

* Congress should amend and clarify the 1990 Airport Noise and Capacity Act
(ANCA) to clearly allow reasonable, non-discriminatory local regulations to

control the environmental impacts of helicopter operations.

Local Recomnpetﬂations

* Public officials throughout the tri-state region should work with regional
helicopter councils, the FAA, and local community and noise abatement
advocates to develop noise mitigation procedures and flight paths for their
locales. To the extent possible, flight paths should avoid residehtial areas and fly
over highways and waterways. Public officials and local advocates should
support H.R. 729, a bill in Congress that would require helicopter risk plans in

cities with substantial helicopter traffic,
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Public officials should determine if any financial incentives (i.e., reduced
fees/rents) can be provided to helicopter companies that fly quieter, new-

technology aircraft, as well as to heliport operators that encourage their use.

Heliport owners or operators should make noise-related improvements at each
heliport including: installing a permanent noise monitoring system serving all
sites or using portable monitors to conduct spot-checking at sites near heliports
or flight paths. Public officials should explore the use of monitoring results to
impose noise-related fines for aircraft exceeding specified lower decibel

thresholds.

Heliport owners and operators should collect monthly operational breakdowns
by mission (e.g., air tour, charter, corporate, emergency, media, special/other)

and aircraft type, and provide public access to the data.

Local public officials (especially in suburban counties) should consider refusing
to zone for heliports, depending on local helicopter traffic and noise impacts on

their jurisdictions.

NRDC supports many of the recommendations of the Heliport and Helicopter
Master Plan for the City of New York. These are listed in Chapter 3. These
recommendations include ways to reduce the impact of helicoptér operations, for
example, by further restricting and/or banning tourist sight-seeing flights and by
restricting flight paths to primarily over water and highways. NRDC strongly
supports a ban on tourist flights over residential arcas, and urges the City to keep

tourist flights over major waterways.

Despite many positive recommendations, the City’s Master Plan does more to

justify its current helicopter policies than to create and implement a sufficient



plan fdr the future. Most significantly, it underestimates the community,
environmental and health impacts of helicopter growth in NYC, and fails to
adequately discuss all possible alternatives to the current projections of the
City’s helicopter growth. For example, the Master Plan does not adequately
explore the obvious need to limit media and other non-essential helicopter
traffic, focusing solely on the tourist helicopter phenomenon. The City should
work with FAA to develop rules and a pooling/sharing arrangement to reduce the
numbers of media and traffic helicopters that converge on a site and hover for

long periods of time.

New York City should continue its recent ban on sightseeing flights at the 34"
Street Heliport and shouid work toward bann ing sightseeing flights over the city
generally. Further, New York City should not allow a heliport to be placed on
the Hudson River’s Pier 76, which is in the middle of the newly-created Hudson

River Park.

New York City should develop ground-based restrictions for operating hours,
idling times, engine run-ups related to maintenance, and training operations.
These restrictions (as well as the mission-related operational breakdowns noted

above) should be incorporated into the city-issued Aviation Facil ity Licenses.

New York Citjf should establish a Heliport Oversight Committee, which should
work with the FAA, community representatives and industry organizations to

review and improve existing noise-abatement procedures.

New York City should take a co-lead position with the Eastern Regional
Helicopter Council and the FAA to develop an Electronic News Gathering
(ENG) Operations Manual for media helicopters. Issues covered should include

minimum weather criteria, altitude minimums, hovering durations, and event-
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specific guidelines.

In New Jersey, local public officials should work with New York City officials
and the FAA to establish altitude restrictions, flight paths, hovering duration, and
other noise abatement procedures for ENG (electronic news gathering)

helicopters, most of which are currently based in New Jersey.



Appendix A

Acronyms

ATC - air traffic control

BVI- blade vortex interaction; interaction between the rotor biades and air flow
pattern which can cause a characteristic "blade slap" noise.

C.F.R. - Code of Federal Regulations

dBA - A-Weighted Sound Level. A decibel-based sound measurement that has been
modified by a numericai filter (called “A- weighting™) to better correspond to the
range of sound heard by the human ear. A-weighted sound levels emphasize sound
components in the frequency range where most speech information resides. As a
result, A-weighting yields higher readings (A-weighted levels) for sound in the 2000

to 6000 Hz range, but considerably lower readings for low-frequency noise than does
the overall sound pressure level.

EPA - Environmental Protection Agency

EPNdB - Effective Perceived Noise Level in decibels; see Glossary.
FAR - Federal Aviation Regulation(s); found primarily in 14 C F.R. -
FICAN - Federal Interagency Committee on Aviation Noise

HALI - Helicopter Association International

ICAQ - International Civil Aviation Organization

NASA - National Aeron_autics and Space Administration

RPM - revolutions per minute

VFR - Visual Flight Rules
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Glossary

Annoyance: The typical response of humans to noise. Annoyance is a complex and subjective
response; thus, when considered on an individual basis, annoyance responses to a given
noise event vary widely. When average annoyance reactions within a community are
considered, it is possible to determine aggregate annoyance/response refationships. The
perceived unpleasantness of the noise is a factor, as is any anxiety or apptehension the
noise may produce. The intensity of the noise sufficient to annoy most people is the

method used to develop aircraft noise measurements.

Community Noise Equivalent Level (CNEL) is the same as DNL, except that it contains an
added 5-decibel penalty to sound levels oceurring between 7 and 10 p.m. CNEL is used in
California and many European countries. Like DNL measurements, CNEL measurements
are always A-weighted.

Day-Night Sound Level (DNL) is a single number measure of commun ity noise exposure. In
mathematical equations, DNL is notated as Ly, DNL was developed to predict the impacts
of the average long-term exposure to civironmental noise. This metric averages all noise
in a 24-hour period with an extra 10-decibel penalty for nighttime noise events to account
for increased annoyance to noise events that occur between 10 p.m. and 7 a.m. DNL
easurements are always A-weighted.

Decibel (dB): The logarithmic unit used to measure sound, because it more closely resembles
the response of the human earto sound. Every 10-decibel increase in sound is perceived as
a doubling in loudness.

Effective Perceived Noise Level (EPNL): EPNL; is the noise metric used to measure
certification noise levels for large aircraft, including large helicopters. The EPNL of an
event is calculated to approximate human annoyance response and to account for the
presence of discreet tones and the duration of the noise.™ EPNL noise measurements are
measured in EPNdB.*

Equivalent Sound Level (Leg): This is the continuous average noise level, measured as a unit
of energy, (usually A-weighted) integrated over some specified time. Equivalent significs
that the total acoustical energy associated with the fluctuating sound (during the described
time period) is equal to the fotal acoubtical energy associated with a steady sound level of
Le, for the same period of time. The purpose of Le, is to provide a single number measure

 of noise averaged over a specified time period.
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Frequency: The number of times per second that an air pressure wave rises above then falls
below, and then retums to normal pressure. Frequency is expressed in hertz (Hz), formerly
in cycles per second. Pitch is determined by frequency.

Highly Annoyed: In determining an aggregate annoyance/response mechanism, researchers
and regulators have refied upon the concept of “percent highly annoyed” in the sampled
population to provide the most consistent response of a commun ity to a particular noise
environment,""

Loudness: A subjective perception of the magnitude of sound. Loudness largely depends on
the sound’s intensity, frequency, and the characteristics of the human ear (e.g., the intensity
of a given sound striking the ear of a normal hearing person and a person with a hearing
loss might be the same, but the perceived loudness would be different.)

Noise: Unwanted sound.

Perceived Noise Level (PNLY: Expressed in decibels, PNL is a rating of “noisiness” that is
- used for aircraft noise assessment. PNL is computed from sound pressure levels measured

in octave or one-third octave frequency bands. It is most accurate in estimati ng the
perceived noisiness of sounds of similar time duration which do not contain strong,
discrete frequency components. It is currently used by the FAA and foreign governmeital
agencies in the noise certification process for all turbojet-powered aircraft, large propeller-
driven transports, and large helicopters. An increase of 10dB in PNL is equivalentto a
doubling in perceived noisiness. !

Sound Exposure Level (SEL): SEL is the time-integrated level, in decibels, of a single noise
event (aircraft flyover) which exceeds a threshold noise level and which is expressed by
the level of an equivalent one second duration reference signal ( i.e., the typical SEL
measurement describes the amount of energy compressed into a one-second interval).
Uniess otherwise noted, SEL measurements are always A-weighted.
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