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Considerations for the Carriage and Use of Visual Distress
Signals in Airline Overwater Survival Kits

RATIONALE

The risk posed to aircraft ditching survivors by pyrotechnic signaling devices can be allayed by the use of TSO C-168
approved Aviation Distress Signals (ADSs) in lieu of the pyrotechnics devices currently required in airline overwater

survival kits.

In addition, the high-performance ADSs provide an equivalent level of signaling capability without the costs

associated with hazardous pyrotechnic materials. This AIR provides the premise for the recommended use of ADSs.
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FAA Advisory Circular 120-47, Survival Equipment for Overwater Use
U. S. Code of Federal Regulations, Title 14, § 25.1415, Ditching equipment

U. S. Code of Federal Regulations, Title 14, § 121.339, Emergency equipment for extended over-

water operations

U. S. Code of Federal Regulations, Title 49, Parts 100-185, Other regulations relating to transportation

U. S. Code of Federal Regulations, Title 29, § 1910, Occupational Safety and Health Standards
3. BACKGROUND

3.1 Development of AS5134

In 1996, the SAE S-9 Cgbin Safety Provisions Technical Committee reviewed the concerns.expr
regarding the safety of pyrotechnic signaling devices required for carriage aboard transpaft.eated
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3.2 Current Regulatory Status

Regarding emergency ¢quipment for extended overwater operations, 14 CFR 121.339(a)(3
pyrotechnic signaling dgvice for each life raft” and,.§(121.339(b) calls for a survival-type emer
(ELT). In addition, §121{339(c) requires that “a suryival kit, appropriately equipped for the roy
attached to each required life raft.” The transmitter and survival kit are also required ditching equ
CFR 25.1415.

FAA Advisory Circular [AC) 120-47 provides a “means, but not the only means for compl
regulations” regarding emergency equipment for extended overwater operations and emergency
a comprehensive listing of survivalitems that “should be carried during aircraft extended overw
recommends carriage of| at least-one pyrotechnic signaling device, but also lists such items as
reflector, desalination kit, fishing kit, and a 1,000-calorie ration for each raft occupant. Nong
currently provisioned in gxtended overwater survival kits by U.S. airliners.
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The FAA issued AC 91-58A, “Use of Pyrotechnic Visual Distress Signaling Devices in Aviation,

” on February 10, 2000.

The reader of this document is strongly urged to read AC 91-58A in its entirety. The following is an excerpt from the AC:

The Federal Aviation Administration (FAA) recognizes that many pilots and operators of aircraft a

re utilizing some distress

signaling devices that are inherently dangerous, as well as ineffective, when used in actual emergencies. Typical of the
problem is the use of “railroad or highway flares,” which produce an excessive amount of high temperature slag, usually
burn the user when hand held, and are easily extinguished when used in open bodies of water. Further, the incendiary

nature of these and other pyrotechnics presents problems for their safe and proper storage in
This advisory circular is written to guide the pilot/operator in the proper use and identification
devices.

the aircraft environment.
of pyrotechnic signaling
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After discussing the advantages and limitations of various pyrotechnic devices, Paragraph 7.a. of the document
continues:

If young children are carried on board your aircraft, careful stowage of visual distress signals becomes especially
important. Projected devices, such as pistol-launched and hand-held parachute flares and meteors, have many of the
characteristics of a firearm and should be handled with the same caution.

The FAA has recently denied at least one request from a major U.S. airline for exemption from the operating rule cited
above that requires the carriage of pyrotechnic devices. The airline’s request applied for the replacement of pyrotechnic
devices on its overwater-equipped fleet with handheld strobe lights. The significant technical objection in the FAA’s denial
of exemption was that the aviation distress signal did not include a viable daylight signaling capability. It should be noted
here, however, that pyrotechnic signals currently used by the majority of U.S. airlines (small red meteor flares) also do not
have an effective daylight visual signaling capability. Other devices carried within the kit, such as signaling mirrors and
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The deployment of recommended pyrotechnic devices, even by aviation industry safety experts, can create unsafe

4.2 Secondary Concern

Unrelated to the physical dangers the use of pyrotechnics poses to survivors of ditchings, there is a significant threat
imposed on the traveling public by the existence of and potential access to dangerous pyrotechnics within the aircraft
cabin during flight.

a. Pyrotechnics are currently installed in survival kits packed within portable life rafts located in overhead, closet, or
ceiling compartments accessible from the aircraft cabin. Pyrotechnics installed within some door-mounted slide/raft
devices are also accessible from the cabin interior.
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In at least one major passenger aircraft configuration (Boeing 757), remote survival kits that include pyrotechnic

devices are located in unsecured overhead bins near exits. These bins can and have been opened during passenger

enplaning/deplaning,

with the survival kits in full sight.

If unauthorized individuals gain command of an aircraft cabin in flight, it would be relatively easy for knowledgeable

accomplices to gain access to life rafts (or separately installed survival kits), retrieve the pyrotechnics, and then use
those devices for threat or harm during flight.

Deployment of any of the types of pyrotechnics common to airline overwater survival kits within an aircraft cabin, with

or without intent, can cause combustion of aircraft interior materials and initiate an in-flight cabin fire with well-
understood consequences. The manufacturer of the most popular pyrotechnic device, currently used by airlines,
markets a smaller version of the device specifically as a fire-starter.
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A one-candela incandescent light that radiates hemispherically from the center of its ground plane. This type of light is
required by FAA TSOs covering life rafts, slides/rafts, and individual life preservers.

5.1.2 Whistle

Generally provided as a part of airline crew life vests, and in some survival kits, as aural signaling and survivor

marshalling devices.

5.1.3 Sea Dye Marker

A bright green dye that stains the water surrounding a life raft to attract the attention of airborne personnel during daylight.
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5.1.4 Signaling Mirror

One of the most valuable of the daylight signaling devices and, when used properly in conditions of reasonable visibility,
can attract the attention of both seagoing and airborne personnel many miles away.

5.2 Commonly Used Pyrotechnics

5.2.1 Handheld Day/Night Flare

Historically, the most common pyrotechnic device provisioned in airline overwater survival kits was the military-type
day/night combination flare and smoke device. This device comprises two pyrotechnic devices - one on each end of a
tubular metal enclosure - each of which is designed to be deployed while being held by the operator. The device includes
a brightly burning pyrotechnic for signaling at night, and a colored smoke-generating device for daylight signaling. Both
pyrotechnics, even whep properly used by trained individuals, develop burning or molten effllents that can harm the

operator and burn holes
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generated smoke has a
packed one ortwoto a s
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Airlines are required to| carry FAA-approved ELTs that transmit a distress signal on 121.5
frequencies are monitored by civil and military search and rescue (SAR) organizations and are c
by the international sear¢h and rescuessatellite system, COSPAS-SARSAT (Cosmicheskaya Sys
Sudov...translated from {he Russian language this means "space system for the detection of veqd
and Rescue Satellite Ajded Traeking). The devices are not sufficiently accurate for precisig
SARSAT, however. (Ong shotld note that after 2009, 121.5/243 satellite monitoring will cease.)
operating on 121.5 and [406\MHz, provide a much higher level of location accuracy as well as

[he “night” portion of the
milar burn time, but the
sion. These devices are

been replaced in airline
0 the air. These devices,
ree of these devices are
t have an effective “day”
sun unless the searcher
ce most commonly used

and 243.0 MHz. These
apable of being acquired
tyema Poiska Avariynich
sels in distress"/ Search
n location definition by
Newer generation ELTs,
registration coding that

allows SAR forces to
beacons (PLBs), which provide essentially the same accurate location and ID information.

5.3.2 Strobe Lights

bmpact personal locator

Strobe lights are used extensively in maritime and military operations as a universally accepted distress signal. Compact,
handheld strobe lights were developed for military use as an essential survival and rescue item for downed airmen. These
strobes are limited in light intensity and duration due to the small size and weight requirement. The Aviation Distress
Signal Aerospace Standard (AS1354), created by the S-9 Committee and adopted by FAA TSO C-168, significantly
expands the performance requirements of this earlier, proven strobe technology in a slightly larger package, suitable for
use in a multi-place raft. Strobe lights are extremely effective with infrared night-vision equipment used by U.S. Coast
Guard and military SAR forces.
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