Dial 406 for Reassured Rescue, Aviation’s Version of OnStar

Of all the things that we as pilots would want to use the least, our emergency locator beacons, why are we so resistant to changing to something that works? On 16 October 1972 Louisiana Representative Thomas Hale Boggs, Sr and Alaska Representative Nick Bigich were on a Cessna 310 from Anchorage to Juneau, Alaska. Aircraft was on a filed IFR flight plan but was lost, and in spite of the largest search and rescue effort by Air Force, Army, Coast Guard and Navy assets, to this day House Majority leader Hale Boggs and Representative Nick Bigich were never found.

Bad Cases Make Bad Law

The loss of any aircraft is sad of course, but sadder still when quicker than you can say joint resolution, Congress passes a new law for the Federal Aviation Administration to enforce. The law required that all aircraft except for those under FAR part 121 to have an Emergency Locator Transmitter on 121.5 MHz or 243 MHz or both, and that the transmitter automatically activate with a 6 g deceleration switch.

Well what looks good on the Congressional Record is a continuing headache for search & rescue coordination centers. If you could imagine 1,000s of ELTs or EPIRBs (marine version) activating each year all over North America, each one no more than 0.75 watts, with nothing but an up/down warble tone to (hopefully) catch someone’s attention. No caller ID, no position other than homing by SAR resources. In fact only 2 out 1000 alerts were real, and the position information with orbiting SAR satellites is 12 to 15 nm and after 3 satellite passes. And even the great idea of automatic activation worked only 15% of the time. For any SAR duty controller an anonymous ELT alert was as useful as barking dog call.

Nobody is disputing the idea of emergency beacons, we just want something that really works, not just full fills Congress’s idea of doing something. The answer is changing over to a different design otherwise known as the 406 MHz version. Instead of .75 watts they transmit at 5 watts allowing the geostationary and orbiting satellites to pick them up much quicker. Frequency stability is much higher which means a better Doppler shift for position information, 1 to 3 nm error rather than 12 to 15 nm for 121.5 MHz ELTs. In fact a GPS can be interfaced or integrated to the ELT/EPIRB so a 100 meter position is broadcast to the satellite. But of course to the SAR duty controller the best thing is that all ELTs/EPIRBs have a broadcast serial number that ties in with NOAA registration files. No more anonymous alerts.

In fact there as not been any doubt about the field performance improvement of 406 MHz ELTs vs 121.5 MHz ones. So far 1 out of 12 406 ELTs alerts are real rather than 2 out of 1000 121.5 ELTs alerts. With an alert by a 406 MHz ELT the SAR duty controller can make a phone call to the registered owner, verify the distress. And 45 minutes later have 2 or 3 search and rescue assets on the way to 100 meter position. In fact the “search” has been removed.

Paying the Piper who Plays your Song rather than a Swan Song

Now comes the part that every aircraft owner is so quick to respond with. Yes a 406 ELT does cost more. The 121.5 ELTs that meet TSO 91c are about $215, and they might activate 15% of the time in a crash, and after 3 satellite passes (up to 3 hours) a SAR duty controller will open a case file. The controller will then try to figure out what assets he has to look in a 182.25 square mile area. But don’t worry about the minimum 3 satellite passes in the future though. On 1 February 2009 SARSAT/COSPAS satellites will no longer monitor nor process 121.5 MHz alert signals. Which means for you very budget conscious (if you are unconscious) aircraft pilots are going to have to wait for a good Samaritan within radio range to hear your 121.5 ELT and summon help.

Now compare getting the new TSO C121 406 ELTs for $1,600 instead. After you have recovered from your price-shock heart attack, evaluate what you have installed and what you won’t have to worry about. You are flying by yourself landing at night at a not-so-well-populated airport. Unfortunately you were not paying attention to the VNAV profile on your Garmin 530/430 and you hit the trees well before the airport property. If your deceleration was greater than 4.5 feet/second (very likely) your C121 406 ELT has activated. Since your new ELT is connected to your GPs, a 100 meter position and serial number is transmitted.

One of the many geostationary satellites gets the signal and sends it to the NOAA SARSAT office in Suitland, MD. A duty controller looks up the registration card that you filled out online when the unit was installed. He sees that it is assigned to an aircraft and calls your listed phone numbers. A quick call to your spouse confirms that it you are indeed flying tonight out to some(???) airport in western North Carolina. Since the position shows this to be an inland case the controller then forwards the case file to the Air Force Rescue Coordination Center in Langley, VA. A SAR controller notifies the sheriff’s office about your crash, even saying how far north of the county road you are. After rescue you have the chance to borrow a cellphone to call the NOAA SARSAT office to thank them. You’ve already forgotten about the $1,400 price difference.

Deadlines to Prevent Mortal Mistakes

We already mentioned one accessability deadline coming up on 1 February 2009, that SARSAT/COSPAS satellites will no longer monitor nor process 121.5 MHz signals. For Jet aircraft their deadline was 1 January 2004 for installation of at least 1 406 ELT with automatic activation. This law came out of Congress in 2000, when in Christmas Eve 1996 a Lear 35A crashed doing an approach into Lebanon, NH. Aircraft (and occupants) were not found until November 1999 accidently by a forest ranger. Since the aircraft was on an IFR clearance it was not required to have an ELT installed. So for you as the non-jet aircraft owner there are no FAA mandated deadlines, only your own personal time limits as you wait hopefully for another aircraft to be monitoring 121.5 MHz and hear your automated plea.

Taking it very Personal

Now the question comes for the 600,000 pilots out there rather than just the 200,000 aircraft owners. Since a well-prepared pilot is always the one that presumes nothing of the equipment level on the aircraft, what about the idea of a Personal Locator Beacon? Personal Locator Beacons are down to about $600 (a bit more than the new ICOM A24 transceiver), have a GPS receiver built-in so that a 100 meter position is also broadcast. You keep it in your flight bag (weight is 13.3 ounces even with holster), activate by raising up the antenna, battery is good for 24 hour broadcast at -20° C. You never have to worry about what the aircraft has installed because you have your own. You don’t even have figure out how to connect your handheld GPS to it because PLB has its own.

Probably the best road to take if you are not the owner of the aircraft you use. And for the owner of the aircraft who does not want to allocate $1,600 for a new C121 406 ELT, perhaps keeping a Personal Locator Beacon in the aircraft until February 2009 makes sense also.

Web references

http://www.equipped.com/
http://www.painswessex.com/

http://www2.acc.af.mil/afrcc/

http://www.acraerofix.com/
http://www.uscg.mil/hq/g-o/g-opr/rcc's.htm

http://www.sarsat.noaa.gov/
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COMPARISON OF THE 406 MHz AND 121.5 MHz DISTRESS BEACONS

The following table compares 406 MHz and 121.5 MHz beacons in these critical areas:

406 MHz Beacons

Coverage:

o Global

False Alerts:

o All alerts come from beacons. Satellite beacon

transmissions are digital, coded signals. Satellites

process only encoded data, other signals are

rejected.

o About 1 in 12 alerts are actual distress.

o Beacon-unique coding/registration allow rapid

incident corroboration. Registration mandatory

since 1994. 90% beacons registered. About 70% of

false alerts are resolved by a phone or radio call to

registration POCs prior to launching SAR assets.

Alerting:

o First alert warrants launch of SAR assets. Earlier

launches puts assets on scene sooner--Average 3

hrs saved in maritime, 6 hrs in inland.

o Average initial detection/alerting by orbiting satellites is

about 45 minutes.

o Average subsequent satellite passes every 60 minutes.

o Vessel/aircraft ID, point of contact information

provided with alerts allows rapid verification or

stand-down.

o Allows false alert follow -up to continuously improve

system integrity/reliability.

o Near instantaneous detection by geostationary

satellites. System provides world-wide coverage.

Position Information:

o 1-3 nm (2-5 km) accuracy on average. Position

calculated by Doppler shift analysis.

o Less than 100 yard accuracy with GPS-equipped

beacons. GPS position processed with initial alert.

Major beacon enhancement.

Locating the Target:

o Superior alert (non-GPS) position accuracy limits

initial search area to about 25 sq. nm (65 sq. km).

o GPS-equipped beacons reduce search area to a

significantly smaller area.

o 121.5 MHz homing signal facilitates target location by

radio detection finder equipped search units.

Power Output:

o 5.0 Watts (Strong power output)

Cost:

o Average cost is $1000 (GPS-equipped EPIRB)

o Average cost is $500 (Personal Locator Beacon)

o Average cost is $1500.00 - $3000.00 (ELT)

121.5 MHz Beacons

o Ground station dependent; ground stations have an effective

radius of about 1800 nm (2300 km). Both ground station and beacon

must be in satellite footprint. Current coverage is about two-thirds of

the world.

o Only about 1 in 5 alerts come from beacons. Satellites

cannot discern beacon signals from many non-beacon

sources. Beacons transmit anonymously with no unique

identifier. Non-beacon interferers have included ATM

machines, pizza ovens, and stadium scoreboards!

o Fewer than 2 in 1000 alerts and 2 in 100 composite alerts

are actual distress.

o Since 121.5 MHz beacons transmit anonymously, the only

way to ascertain the situation is to dispatch resources to

investigate -- a costly disadvantage.

o High false alert rate makes first-alert launch unfeasible.

Absent independent distress information means RCCs must wait for

additional alert information.

o Same as 406 MHz.

o Same as 406 MHz.

o Alerts are anonymous. 121.5 MHz analog technology not

capable of transmitting data.

o No false alert follow -up capability.

o No GEO detection capability = no instantaneous detection.

o 12-15 nm (15-25 km) accuracy on average. Position calculated

by Doppler shift analysis.

o No GPS capability.

o Initial position uncertainty result in 500 sq. nm

(800 sq. km) search area on average.

o No GPS capability.

o Same as 406 MHz.

o 0.1 Watt (Weaker power output) – Hard for satellites to detect

o Average cost is $200.00 - $400.00 (EPIRB)

o Average cost is $600.00 - $1200.00 (ELT)

o 121.5 MHz beacons are being phased out
[image: image2.jpg]COSPAS-SARSAT System Overview
2

sechn &RESCUE ; 3
SATELLITES
LOCAL USER:
‘ / TERMINAL
V .

MISSION
~ - CONTROL

(1) CENTER
DISTRESS CALL

UTILIZING
EMERGENCY

J|





