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Maintaining Visual AidsHelpsto
Prevent Runway | ncursions

Evolving methods of inspection, evaluation and maintenance enable airports
to identify deficiencies before pilots or ground personnel experience
surface-navigation problems. Safety specialistsin several countries are working
to ensurethat airport markings, signsand lighting remain visible.

FSF Editorial Saff

In a period of heightened focus worldwide on the
prevention of runway incursions and surface-
navigation errors, their connection with maintenance
of airport visual aidshasreceived additional attention
from many organizations. Among them, Airports
Council International (ACl), the International Civil
Aviation Organization (ICAO), the U.K. Civil
Aviation Authority (CAA) and the U.S. Federal
Aviation Administration (FAA) haveinitiativesunder
way to reduce the risk of pilots or vehicle drivers
being unable to see markings, signs and/or lighting
at acritical time.

Severa accident/incident reportsand pilot reportsin the United
States have identified risks involved when visual aids are not
clearly visible. For example, such deficiencies contributed to
the cause of aU.S. runway incursion and collision involving a
McDonnell Douglas DC-9 and aBoeing 727 on December 3,
1990. The U.S. National Transportation Safety Board (NTSB),
initsfina report, said, “It appears likely that by 1341 [local
time], the pilots had abandoned their attempts to compare what
they saw on the Jeppesen airport diagram with their
observations from the cockpit. They began to rely totally on
the airfield signs and markings they observed through the fog
to comply with the ground controller’s instructions. ... The
inner taxiway centerline from Gate C18 eastbound to past the
fire station was visible. However, about 200 feet [61 meters] of
the centerline as it curved through the Oscar 6 area varied in
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conspicuity between ‘very faded' to‘ not visible' under
day [visual meteorological] conditions, according to
the investigators who observed the taxiway.” Among
resultant safety recommendations, NTSB said that the
airport should “implement a program to provide for
the prompt repainting of faded taxiway and runway
markings when they are seen during daily airport
ingpections, rather than waiting for a set schedule for
overall airport restriping.”*

ICAO provides standards and recommended
practices (SARPs) that influence how airports
maintain visual aids, requiresasystem of preventive
maintenance to ensure the reliability of lighting and marking
systems, and recommends that such systems keep visual aids
(and other facilities) in a condition that “does not impair the
safety, regularity or efficiency of air navigation.”2 Thisincludes
theimplementation of standards of preventive maintenanceto
ensurethe serviceability of thefollowing: approach lights and
runway lightsfor Category I1/Category |11 precision approach
runways, stop bars— defined in ICAO Annex 14, Aerodromes,
Volume 1, paragraph 5.3.17, ‘ Stop Bars, as lights spaced at
intervals of three meters (9.8 feet) acrossthe taxiway, showing
red in the direction(s) of approach — provided at a runway-
holding position used in conjunction with a runway intended
for operation in runway visual range (RVR) conditions less
than 350 meters (1,200 feet), and runways meant for takeoff
in RVR conditions less than 550 meters (1,800 feet). The




standardsinclude criteriafor determining when alight fixture
isunserviceabl e, percentages of serviceablelightsrequired by
type of light and the permissibility of adjacent unserviceable
lights of various types.®

ICAO specifications of the colors for airport markings, signs
and panelsalso say, “ The specifications of surface colorsgiven
below apply only to freshly colored surfaces. Colors used for
markings, signs and panels usually change with time and
therefore require renewal ”#

In the United States, FAA guidance for developing a surface
movement guidance-and-control system (SMGCS) asoincludes
maintenance criteria for lighting aids and lighted signs. For
example, they include addressingimmediately any two adjacent
unserviceablelightsor reflectorsamong thetaxiway edgelights,
taxiway edge reflectors and taxiway centerline lights along the
low-visibility taxi route. Alternative procedures should be
implemented or low-visibility operations should be terminated
insevera circumstances of unserviceablelighting aids. Similarly,
FAA said, “Mandatory-instruction signs, at entrances to the
activelow-visibility runway(s), and location and direction signs,
along low-visibility taxi routes where aircraft will be required
to hold or turn, should be inspected prior to implementation of
SMGCS procedures, and every two [hours] to four hourswhile
the SMGCS plan isin effect.”®

| CAO Visual Aids Panel Develops
M aintenance-related Amendments

Jean-Noel Massot, airport technology policy specialist for
Aéroports de Paris, France, and representative of Airports
Council International (ACI) to the ICAO Visual Aids Panel
(VAP), said that major improvements to ICAO SARPs have
been under development, including some that will affect the
maintenance of airport visual aids.® Major issues for VAP
related to markings, signs and lighting since the last
amendmentsto Annex 14 in 1999 haveincluded theinstal lation
of stop bars with air traffic control (ATC) control interface,
change of all signsto provide aletter designation for taxiways
and to provide larger sizes of signs, and photometric
measurement of aeronautical ground lighting performance.

Attempts have been made to develop common procedures,
methods or equipment for maintaining visual aids, but current
practices of theworld’sairports primarily are based on general
lighting rules because of variability in conditions of use,
weather, temperature and traffic levels, Massot said. Amending
maintenance-related SARPsfor visual aidsisan ongoing task
that coincides with the four-year revision cycle of Annex 14,
in which each set of amendments effects changes at airports.

“A major concern during thisrevision cycleisthe use of visua
aids for safety of operations on the runways,” Massot said.
“Maintenance requirements for visual aids also have beenin
devel opment since 1999. As part of thiseffort, in summer 2002,

ACI prepared a restricted survey report about the practice of
on-site photometric measurement of aeronautical ground
lighting, which is recommended for Category I1/Category |11
precision approach runways. These measurements have been
used to improve cleaning performance — especially at busy
airportswherelighting performance of inset lights deteriorates
quickly.”

ACI’s survey results from airports in Europe, the Americas
and Asia showed that some currently are experimenting with
on-site photometric measurement and others already have
implemented the technology. The airports were not identified
in the report. The airports using photometric technology told
ACI that maintaining inset ground lighting, especially runway
centerlinelighting and touchdown zone lighting, hasbeen their
most difficult problem because of the frequency of
contamination by aircraft tires and because of the rate of aging/
deterioration of light-fixture lenses. Related interests of the
airports using photometric technology have been optimizing
maintenance efficiency to reduce the length of time that
runways are closed for cleaning or maintenance of aeronautical
ground lighting, and planning how often to clean light fixtures
and to replace lamps, Massot said.

The technology to measure cleaning performance also has
increased airports’ interest in improved cleaning methods (for
example, using soft brushes, steam and mild walnut-shell
abrasives rather than pressurized hot water to remove rubber
dust and rubber deposits from lenses).

“The basic principle for aeronautical ground lighting is that
physical maintenance is the primary way to continue the
effectiveness of any lighting installation,” Massot said.
“Frequently, new airports include a light-by-light failure-
detection system that provides an automatic, continuous status
report that makes maintenance of lights more efficient. The
deterioration of elevated lights and signs typically is much
slower than for inset lights, and is handled with normal
maintenance practices such as monthly cleaning unless they
are electrically unserviceable. Visual inspections are also the
method of checking markings, which deteriorate under hot
weather conditions and winter weather conditions.”

U.K. CAA Requirements
Will Address Lighting I ssues

In January 2002, U.K. CAA published Notice to Aerodrome
Licence Holders (NOTAL) 1/2002, “Aeronautical Ground
Lighting Requirements,” outlining new requirements that will
be effective for U.K. airports on Jan. 1, 2004, based on
anticipated amendments to the SARPS in Annex 14. The
requirements take into account U.K. CAA surveys of
photometric performance datafor aeronautical ground lighting
at U.K. airports, a review of current requirements and
maintenance practices, the ongoing work of ACI, pending
decisionsand actionsto be taken by VAP at its November 2002
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meeting, and methods by which airport operators will be
required to demonstrate regulatory compliance using
photometric measurements.

TheNOTAL said, “The new SARPs permit the number of lights
required for operations in visibility conditions of [RVR] less
than 550 metersto be reduced, provided it can be demonstrated
that the performance of the [aeronautical ground lighting]
meets the specified serviceability levels. The SARPs also
recommend the implementation of [aeronautical ground
lighting] photometric measurement using a mobile device as
a means of maintaining serviceability levels. ... The [U.K.
CAA survey] research, described in NOTAL 3/97, included
many photometric surveys on operational runways in the
[United Kingdom]. Theresults showed that virtually all of the
[aeronautical ground lighting] surveyed failed by significant
marginsto meet the minimum standards outlined in Appendix
2 ['Aeronautical Ground Light Characteristics'] of Annex 14
Volume 1, reproduced in[U.K. CAA Civil Aviation Publication
(CAP) 168, Licensing of Aerodromes] at Chapter 6
[‘Aeronautical Ground Lighting'], Appendix 6A ['Aeronautical
Ground Lighting Characteristics'].”

Poor installation and inadequate maintenance, especially
cleaning, were the primary causes of poor performance found
by the researchers. U.K. CAA also said that an underlying
problem in current SARPs for aeronautical ground lighting
was revealed.

The NOTAL said, “However, more fundamentally, it was
revealed that the ability of the [aeronautical ground lighting]
to meet the minimum standards was severely limited because
theindividual components of the[aeronautical ground lighting]
system, including the light fittings, were manufactured in most
cases to a specification designed to meet the minimum
standards and no more, thereby not allowing for any
deterioration of the system as a whole. ... The [U.K. CAA
review of requirements and maintenance practices| concluded
that it might not be possible for aU.K. aerodrome to improve
the performance of its existing [aeronautical ground lighting]
in order to achieve and maintain the published standards. In
addition, it was cited that there are few reported incidents
attributed to poor [aeronautical ground lighting] performance,
although a reason for this may be because a pilot is normally
unable to determine whether alight is of the correct intensity
and should have been visible, or whether visual cues are
trustworthy.”

U.K. CAA will not consider reduction of the number of lights
required for certain operations until U.K. airports are able to
demonstrate the performance of their current aeronautical
ground lighting with data, and the broader performance issue
has been addressed, the NOTAL said.

“[Aeronautical ground lighting for approach lightsand runway
lights] should be focused on assuring maximum availability
of lightsthat are of the correct intensity and alignment, which

the existing practice of measuring and monitoring lamp failures
and primary seriescircuit current cannot do,” the NOTAL said.
“The only current means of determining the true performance
of [aeronautical ground lighting] is to perform some form of
photometric measurement and a visual assessment. ... A
difference of 50 percent intensity between two adjacent lights,
whereonelight isof therequired intensity, is considered to be
the smallest deficiency that an unaided eye can detect during
flight inspectionin clear visibility conditions. However, it was
not intended that every light should perform just above the
[ICAO-required] 50 percent value that this double standard
would appear to allow.”

U.K. CAA said that despite the performanceissuesidentified,
atypical airport with medium traffic type and traffic density
— by adopting photometric measurement as part of a robust
program for maintenance of airport visual aids — should be
ableto demonstrate an overall performancelevel of at least 70
percent of the specified minimum.

“On a runway with a high movement rate and heavy aircraft
types, it may not be possibleto attain thislevel of [aeronautical
ground lighting] performance; however, [aeronautical ground
lighting] maintained thisway displaysasignificantly improved,
balanced pattern, which is probably of more valueto pilotsin
thevisibility conditionsthat are most usually encountered, and
can be easily verified by a flight inspection, as outlined in
NOTAL 3/00,” theNOTAL said. “A light [in approach lighting
and runway lighting systems] shall be deemed unserviceable
if its average luminous intensity is, for any reason, less than
50 percent of the average luminous intensity specified in the
relevant isocandeladiagramin CAP 168 at Chapter 6 Appendix
6A, or if the brightest part of the beam is not within the
specified beam area.”

U.K. airport operatorswill be expected to meet or exceed this
standard, but if they cannot after implementing photometric
measurement, they must establish and maintain the best
photometric performance level achievableintheir operational
environment, subject to U.K. CAA audit after the date that the
reguirements take effect. Responding to this guidance, one
U.K. airport operator said that significant insights already have
been gained.

Manchester Airport Measures
Ground Lighting Perfor mance

The addition of many signs, markings and types of ground
lighting since the mid-1990s, and the compl etion of Runway
06R/24L in February 2001, prompted Manchester Airport in
the United Kingdom to reassess methods of maintaining visual
aids, said DebbieRiley, airfield policy and planning manager,
Airport Operations.’

Some changes in visual aids, including maintenance
practices, have been influenced by ongoing communication
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processes, Riley said. For example, pilots sometimestell ATC
that they want to speak to an Airport Operations representative
about a problem or concern. More commonly, issues
involving visual aids arise during bimonthly meetings of the
Manchester Airport Pilot Technical Working Group, aforum
involving airport staff, ATC and pilots of airlines based at
the airport. An annual survey — collecting data from printed
forms distributed by the working group’s members to pilots,
e-mail questionnaires and pilot interviews— has been used to
identify areas for improvement, she said. U.K. CAA
mandatory occurrence reports are another routine source of
information that affects visual aids.

“We have frank and open discussions about how airfield
operations— including markings, lighting and signs— affect
pilots,” Riley said. “For example, when new signs were
installed for Runway 06L/24R operations, certain signs created
problems despite planning. The pilot’s eye view from various
aircraft typeswas not the same as viewing signsfrom aground
vehicle, so some signs were moved slightly based on
recommendations and comments from pilots. Now, after along
period of very poor weather, a pilot might say, ‘ The paint on
this marking is wearing a little thin — can you put that on
your list? But our view is that if a pilot has a concern, we
have fallen down because the majority of the time, our
inspectorsidentify and address maintenance needs at the source
before they become apparent to anybody else.”

The airport currently uses the following procedures, Riley
said:

« SHfety officersand duty officerslook for early indications
of wear on markings, unserviceable signs and failures
of lights as they conduct daily visual inspections of the
entire airport;

e The program requires renewal (cleaning and/or
repainting) of painted markings at least annually, and
areas affected by heavy traffic are renewed two times
per year or three times per year;

e Some airport staff in the maintenance unit have been
assigned permanently to grass cutting, painting of
runway/taxiway/apron markings and minor taxiway
repairs;

¢ The maintenance unit has machines for degreasing,
cleaning and painting that enable them to schedule
cleaning/repainting operations between night aircraft
operations on Runway 06L/24R (which is used for all
night operations) and anytime during night hours on
Runway 06R/24L ;

e Markings for aprons and stands (gate areas) are
degreased and renewed as often as required based on
the daily inspections, typically more frequently than
taxiways and runways because the markings often are

contaminated and obscured by lavatory-fluid spills,
grease, ail, diesel fuel and hydraulic fluids; and,

¢ The maintenance unit aso is responsible for renewing
annually (or as required) the anti-slip, green-painted
walkwaysthat guide pedestrians on apronswherethe gates
do not have airbridges (commonly called passenger-
loading bridges, jetbridges and jetwaysin other countries,
airbridgesareingtalled at airport gatesto provide movable,
telescoping-tunne sectionswith an adjustabl e canopy that
isdocked against the main boarding door|[s] of an aircraft
to provide asecure and weather-tight connection between
aspecific gate areaand the aircraft). These markings also
identify the walkways so that handling agents and other
ground vehicle drivers will not park vehicles on the
walkways.

The decision to use airport staff rather than a contractor to
renew markings was based, in part, on the difficulty of
scheduling painters around frequent periods of rainy weather.

“In some areas, such as outer taxiways, the unit just paints
over the top of existing markings,” Riley said. “If we have,
over anumber of years, abuildup of paint that is so thick that
it cracks, the unit will remove the paint and begin again.
Usually markings with several layers of paint last longer than
those with one layer of new paint — for example, paint
markings on our new runway have not lasted aslong as multi-
layer markings elsewhere on the airfield. We do not have a
scientific basis to evaluate the wear of painted markings; the
staff of the unit decides whether or not the markings need to
be renewed based on visual evaluation.”

In developing the maintenance program for markings, the
airport introduced methods of making some markings more
conspicuous by exceeding ICAO SARPs. One example was
theintroduction of black edge lines wherever yellow taxiway
centerlines are painted on light-colored surfaces.

“We have edged in black everywhere we have light surfaces,
including the surface markings for the stop bars and for
intermediate stop bars, which are markings only,” she said.
“Edging in black really makes them show up and reduces the
risk of apilot missing [overlooking and taxiing beyond] astop
bar.”

In renewing markings, airportsin the United Kingdom follow
standards for chlorinated rubber paint, a nonreflective type
without nonglip additives, established by U.K. CAA.

“Manchester Airport was the first major airport in the United
Kingdom to change signsto conform to thelatest ICAO Annex
14 requirements,” Riley said. “All our signs are less than five
yearsold, and all have internal lighting per ICAO SARPSs, so
we have not had any major issues as we conduct physical
inspections of signs on adaily basis to ensure that any lights
out arereported straightaway. Any faults are corrected quickly,
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most within a few hours, by airfield-lighting engineers who
carry replacement supplies such as lamps. We do not have a
sign-replacement program because we have not had any serious
problem with sign outages.”

Signs— like Manchester Airport aeronautical ground lighting
for night operations and low-visibility operations — are
illuminated continuously during those conditions rather than
being turned on and turned off as needed. This decision was
based on the airfield-lighting engineers’ monitoring of lamp
life under both methods.

“When we looked at potential cost savings of turning off
Runway 06R/24L signs, for example, wefound that the strain,
shown by lamp failurerate, was greater than when lampswere
illuminated continuously,” Riley said. “During the day, signs
are illuminated only during low-visibility procedures. Signs
are tested when installed, but thereafter, sign maintenance
becomes subjective.”

Visual aidsat Manchester Airport include amixture of lighting
of older types and the most current types. All taxiways have
green centerline lighting; blue taxiway edge lighting has been
used supplementally on curved sections. Runway 06L and
Runway 24R are used for Category Il operations and they
have associated touchdown zone lighting, approach lights and
flush runway-edge lights.

Manchester Airport has been one of the first airports in the
United Kingdom to implement a program that anticipates the
new U.K. CAA regulatory requirementsin NOTAL 01/2002.
Airport operators will be required to demonstrate with data
that their aeronautical ground lighting meets standards for
performance.

To do this, the airport has initiated a program of night
photometric measurement of runway centerline lights twice
per week, and edge lights and touchdown zone lights weekly.
The primary measurement equipment isacomputerized array
of sensors mounted on amobiletrailer. The sensors are pulled
over light fixtures at speeds up to 40 miles per hour (64
kilometers per hour) while the lighting is set to the highest
intensity level. The position of each fixtureisdetermined using
global positioning system (GPS) technol ogy and photometric
maps (showing performance of fixtures) are printed out from
a laptop computer. The equipment is supplemented by
handheld photometric devices on the trailer — required for
some types of fixtures and for bench-test measurementsin the
maintenance shop.

“We were hoping that routine photometric measurement would
dramatically improve the quality of lighting on runways, and
it is proving to do that,” Riley said. “We are going beyond
international standards in this critical area, just as we have
provided touchdown zone markings and a CAA-mandated
aiming point, both exceeding Annex 14 and reported to ICAO
as differences compared to SARPS”

Photometric measurement to verify theinitial performance of
lighting fixtures after installation has been a part of SARPs
for many years, said Mike Curry, airfield duty manager of
Manchester Airport. Diagramsin Annex 14 have specified for
manufacturers the minimum light output, in isocandelas, that
each type of lighting fixture must produce when new.
Independent test centers measure the light output and certify
that the fixtures meet this standard.®

“Test centers produced photometric diagrams of light output,
and when airports installed the fixture in the ground, people
assumed that this was the light output that the fixtures would
continue to produce,” Curry said. “Until recently, no
technology was available for us to determine later the
performance of the lighting installation. Lamp replacement
typically has been performed using a time-based method or a
visual method — if the fixture looked a bit dark, we cleaned
it; if it failed, we put in a new lamp. These methods came
down to subjective individual decisions. Now technology is
available to measure routinely photometric performancein the
field. Annex 14 says that the lighting installation should be
maintained so that it never falls below 50 percent of its
photometric performance when new.”

Since the introduction of photometric measurement,
Manchester Airport has found that the actual performance of
lighting fixturesthat appeared to be serviceable can vary from
about 30 percent to about 70 percent of the required
photometric performance when new. The objective method of
measurement has enabled the airport to establish ahigher, more
consistent level of performance for aeronautical ground
lighting, he said.

“Nobody knew before about this variation — because of
photometric measurement, our aeronautical ground lighting
overall has been smoothed out to a more constant level rather
than having big changes over a period of time,” Curry said.
“We have provided our maintenance staff a high standard to
achieve, and we made dramatic changes in our maintenance
regimes around that level of performance. The amount of
maintenance hasincreased dramatically to be able to maintain
performance to the standards in Chapter 6 of CAP 168 and
NOTAL 1/2002, using photometric measurement. Most
important is cleaning the fixtures, because one big rubber
deposit by a wide-body aircraft can wipe out the required
performance of alight fixture; we also know that deicing fluid
makes light fixtures sticky and more dirt sticks to them in the
winter months.”

Photometric measurement complements visual inspection,
which is still required to detect loose bolts, damaged lenses,
water infiltration and other problems, Curry said.

“We believed that our former maintenance regime was good:
nightly inspections for lamp failures and waiting 13 weeks
between scheduled service,” he said. “When we began
photometric measurement, we were very surprised at the
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results: the difference between failure and high performance
could not be detected with the human eye. Every night we are
doing alittle cleaning, monitoring and targeted maintenance,
including lamp changes, rather than intensive maintenance for
three weeks at atime. There has been a change of regime, not
anincreasein labor. We had to rethink our whole maintenance
practice and procedure, but in the past few months, we have
received comments from pilots about how good the lighting
system has been — they do appreciate the high standard of
the system.”

FAA Develops Repaint
Criteriafor Markings

The most recent FAA initiatives to monitor maintenance of
airport visual aids for runways and taxiways include
devel opment of standardized techniquesfor evaluating painted
markings, basic research on visual aids and related human
factors, and training of FAA flight operations inspectors to
report unserviceable markings, signsand lighting during their
routine operations, said Ben Castellano, manager, FAA Airport
Safety and Certification Branch. These activitieswere proposed
in FAA's National Blueprint for Runway Safety in October
2000.°

“Technological advances that we have adopted — wider use
of runway guard lights, both elevated and in-pavement;
controllable [stop bars] and noncontrollable stop bars; glass
beads in many of the markings; and outlining the holding
position markings in black on light-colored pavement —
require [airport] maintenance personnel to be familiar with
more sophisticated equipment and procedures than ever
before,” Castellano said.

FAA research and development staff will publish in 2002 a
report on repaint criteria for airport surface markings,
Castellano said. The project at the William J. Hughes
Technical Center in Atlantic City, New Jersey, U.S., has
evaluated a manual method and an automated method that
could be used by an airport operator or by an FAA airport
certification safety inspector to determine objectively when
the markings need to be repainted. The methods under study
have included criteria for the visual inspection of paint
coverage combined with the use of measurementstaken with
a retroreflectometer and a chromaticity meter, said Holly
Cyrus, project manager. The project has included meetings
and field testing of the proposed methods with FAA
inspectors, she said.’

MITRE Corp., an FAA contractor, is reviewing U.S. airport
surface markings to determine how they can be improved in
terms of colors, shapes and human factors, Castellano said.

FAA’'s Runway Safety Program Office initiated the program
for flight operations inspectors, involving the FAA Flight
Inspection Operations Division under Aviation Systems

Standards, he said. The division tests navigational aids for
operational accuracy at all airports that have this equipment.

“[Flight inspection] crews look at the signs and marking as
they taxi around different airports,” Castellano said. “If they
see any area that they might find confusing or lacking in
appropriate signs and markings, they will pass on the
information to our airport certification safety inspectors, who
then will review the finding and, with the airport operator,
decide if there needs to be any sort of change.”

To help ensure that visual aids remain clearly visible, ICAO
provides the following general recommendations:t

¢ Programs for maintenance of lighting fixtures should
involve procedures and cleaning methods matched to the
sources and frequency of contamination; for example,
dust deposited by wind and rain typically can beremoved
easily from edge lights and el evated approach lights, but
severe contamination from sources such as rubber
deposits and engine exhaust deposits require different
methods and schedules for inset aeronautical ground
lighting;

e For practical reasons, lamps in aeronautical ground
lighting should be replaced when the output of the fixture
drops below 70 percent of the intensity when new;

e Field measurements should be conducted regularly to
respond appropriately to reductions of light output, and
beam misalignments should be adjusted in aworkshop;

« Recordsof lamplife, including factors such as percentage
of operational time at the highest intensity level, number
of on/off cyclesand exposure to dynamic stresses (wheel
loads and temperature extremes) in the environment
should be used to anticipate replacement needs;

e The program for maintaining signs should include
frequent attention to the integrity and legibility of
information; ensuring serviceable internal/external
lighting of signs; removing contamination and
obstructions; and repositioning/repairing damaged signs
asrequired; and,

« Inspection of all surface markings should be conducted
at least twice per year to detect weather-related
deterioration, need for repainting because of fading,
cracking, discoloration by soil and damage caused by
the removal of rubber deposits from pavement.

Methods for objective evaluation of airport visual aids enable
airports to use resources efficiently while ensuring that their
standardsfor visibility of markings, signsand lighting are met
consistently. Some airports anticipate that data-driven
optimization of routine lamp replacements (in addition to on-
condition replacements) and cleaning intervals for their
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aeronautical ground lighting soon will be possible. Comparable
advances for other visual aids, some already on the horizon,
will contribute measurably to safer operations — especially
at night and during low visibility.+
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Tue HoNEYWELL Bendix Trophy FOR AVIATION SAFETY

The Honeywell Bendix Trophy for Aviation Safety was re-established in 1998 by AlliedSignal (which later
merged with Honeywell) to recognize contributions to aerospace safety by individuals or institutions through
innovation in advanced safety equipment and equipment utilization. With the Bendix Trophy and the Bendix
Air Race as its heritage, The Honeywell Bendix Trophy for Aviation Safety includes a one-quarter-scale
reproduction of the original Bendix Trophy and a handsome, wood-framed, hand-lettered citation. The award
is administered by Flight Safety Foundation.

The original Bendix Trophy was awarded yearly from 1931 until 1962 (except during World War 11 and in 1951-52)
to winners of the trans-North America Bendix Air Race, sponsored by Vincent Bendix of The Bendix Corp.

The original Bendix Trophy was donated in 1985 to the Smithsonian Institution by the estate of Bendix Air
Race founder Cliff Henderson. The trophy is displayed at the National Air and Space Museum in Washington,
D.C., US.=

The nominating deadline is Sept. 5, 2002; the award is presented at the FSF International Air Safety
Seminar (IASS).

Submit your nomination(s) via our Internet site.
Go to <www.flightsafety.org/bendix_trophy.html>.

FLIGHT SAFETY
FOUNDATION For more information, contact Kim Granados, membership manager,

SINCE 1947 by e-mail: granados@flightsafety.org or by telephone: +I (703) 739-6700, ext. 126.

Want more infor mation about Flight Safety Foundation?

Contact Ann Hill, director, membership and devel opment,
by e-mail: hill @flightsafety.org or by telephone: +1 (703) 739-6700, ext. 105.

Visit our World Wide Web site at <www.flightsafety.org>.

We Encourage Reprints

Articlesin this publication, in the interest of aviation safety, may be reprinted, in whole or in part, but may not be offered for sale, used commercially
or distributed electronically on the Internet or on any other electronic media without the express written permission of Flight Safety Foundation’s
director of publications. All uses must credit Flight Safety Foundation, Airport Operations, the specific article(s) and the author(s). Please send two
copies of the reprinted material to the director of publications. These reprint restrictions apply to all Flight Safety Foundation publications.

What’sYour Input?

In keeping with FSF’s independent and nonpartisan mission to disseminate objective safety information, Foundation publications solicit credible
contributions that foster thought-provoking discussion of aviation safety issues. If you have an article proposal, a completed manuscript or atechnical
paper that may be appropriate for Airport Operations, please contact the director of publications. Reasonable care will be taken in handling a manuscript,
but Flight Safety Foundation assumes no responsibility for material submitted. The publications staff reservestheright to edit all published submissions.
The Foundation buys all rights to manuscripts and payment is made to authors upon publication. Contact the Publications Department for more
information.
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