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File No. 1-0045

NATIONAL TRAWSPORTATION SAFETY BOARD
DEPARTMEXTT OF TRANSPORTATION
ATRCRAFT ACCIDENT REPORT

Adopted: January 1%, 1970

DOUGLAS DC-3, N142D
NFW ORLFEANS TNTERRATIONAL ATRPORT (MOISANT FIELD)
NEW CELEANS, LOUISTANA
MARCH 20, 1969

SYNCPSIS

N1k2Dp, u Douglas X-3, was being operated by Mr. \\Em Jackson
of Travel Assogiates, Memphis, Tennessee, for the purpose of trans-
porting sportsmen to Belize, BEritisk onduras. The aireraft crashed
and burned on Naw Orleans International Airport follewirg an Instrument
Landing System (IL&) approach to Runway 10. The crash occurred at
0655 ¢.s.t. 1/ on Mareh 20, 1969. OF the 27 persons on board, 11
survived. The crev of three was among those fatally injured. The
aircraft came to rest at the intersection of Ranways 5 and 10. With
+the exception of tiae right winz and empennage, the aircraft was
destroyed by iwmpect and fire.

The aircraft departed Memphis, Tennessce, at 0433 and flew on an
instrument flight plan to ti.e Few Orleans Internatiop:l Airport. The
pilot-in-command and copilot hire3 for the flight wer: illen R. Tennyson
and \\\MlEm H. Stovall, Jr., respectively. Also in the cockpit vas
Marion L. Hayes, a pilot emplo;ed& by Avion, Inc.

Prior to comrencing the ILS approach to Ruwreay 10, the weather
conditions were reported 'o W:k2D, These ccrndit.ons included a
Runway Visual Range (KV3) of Less than 600 feet hecause of fog and
smcke. This condition existed before, at, s&axd a’ter the time of the
accident.

Probable Cause

The safety Board determines the probable cause of this accident
to be the controlled descent. o the aircraft into known velow minima
weather conditions and the failure of the crew to discontinue the
lanc¢ing attempt upon reaching the decision height. Contributing teo
the cause are existing regulaticns which permit an approach to be
initiated in conditions well kalv minima, lack of clarity in the
regulations in describing nissed.approach procedurszs while following

1/ Except as noted, all times herein are central standard, based
~ on the 2k-hcur clock.
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visual cues to the runway, misinterpretation by the crew of the
information receive9 from the approach controller (inthis case,

the legality of landing in low visibility conditiens), improper
crew action at the time of initial runway contact, and poor crew

Judgnent partially induced by fatigue, and the lack of management
required for such an operation.

1. INVESTIGATION
11 History of ¥light

M1k2D had been ferried from Houston, Texas, to Memphis, Tennessee,
by an Avion, Inc., pilot, Marion Teo Heyes. Hayes was the only perscn
seen dicembarking from the aircraft when it arrived at the Robhins
Airborne ramp at Memphis. N142D left Houston at approximately 1855,
March 15, 1969. '

The same evening at approximately 191.0, Hayes departed the ramp
in the aircreft with Allen R. Tennyson, a pilot residing in Memphis,
who had bees hired by ML \\Biam Jackson to fly Mk2D to Belize,
British Honduras. The toner tape disclosed that only one takeoff
and one landing were performed by N142D. This short flight ended
when the aircraft returned to the Robbins Airborne ramp at approximately
1925. After arrival, the aircraft was serviced. The fuel tanks were filfed
by adding 461 gallons of 100-octane wviation fuel, making a total fuel
load of 600 gallons. Two gallons of oil comsleted the servicing which
was paid for by a credit card signed by Ralpr: E. Deters, one of the
passengers fatally injured in the crash.

The flight left the ramp at approximately 0430, March 20, 1969,
and took off on an instrument flight ule (IFR) flight plan to the
Nawv Orleans International Airport, New Orleans, Louisiana. The flight
was cleared via Victor Airway 9 to cruise at 9,000 feet. The estimated
time en route filed was 2 hours and 10 minutes, with an estimated
fuel endurance of 6 hours. The es*imated e of departure was O400.
The flight plan stated that 25 persons were aboard.

At approximately 0437, Memphis Tower contacted Memphis Air Route
Traffic Control Center (ARPCC) and informed them that N142D was ".. . Off
at thirty-six"™ "...half a mile south end. of the runwsy." Memphis ARTCC
reported radar contact, and at O437:35, N1k42D called Memphis ARTCC who
replied saying that radar coatact was established. 142D, upon being
queried, said trat the aircraft wes not transponder equipped.

At approximately 0535, Ni42D called Jackson Radio (Jackson,
Mississippi) on air/ground frequency and requested current Nav Orleans

[
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International Airport weather, which was given as follows: 'Moisant
110G G.m.t. (0500 c.s.t.) observation, sky partially obscured, visi-
bility one-sixteenth mile, smoke, fog, ranway visual range 1200 feet
variable 1400 feet, fog obscuring nine-tenths of the sky." N1k2p
then requested the forecast for Naw Orleans for the following couple
of nzurs. The following forecast wes given to the flight and was
valid from 1100 to 2300 G.m.t. {0500 to 1700 c.s.t.): "Moisant, sky
partially obscured, visibility 1/16 mile in ground fog and smoke,
until 1500 G.n.t. (0900 c¢.s.t.) then becoming clear, visibility

2 niles in ground fog and smoke.” W142D acknowledged and was asked
if it had the current advisory for Nawv Orleans t o which the flight
replied, "affirmative.” ‘Me Jackson Flight service Station gave N1iaD
an altimeter setting of 30.00.

According to the transcript of the radio communications, at 0608
control of N142D was trausferred to Houston ARTCC from Memphis ARTCC.
At 0679, when approximately 3 miles north of the MeComb VOR 2/, NLeD
contacted Houston ARTCC. At 0610, Houston ARTCC informed N1E2D that
Moisant was below minimums. N.42D replied that it understood and said
that it hed been told that the fog was going to burn off by the time
of its arrival in approximately 1 hour. Ni42D asked what was the
closest other airport then open. Houston ARTC( said, "Baton Rouge was
reporting sky partially obscured, measured ceiliang foo overcast, 1-1/2
" 'miles, fog, tops 2,400; McComb radio advises that a pilot reported
that there was good weather at Natchez." N142D said, "It may improve
as forecasted, and I'll make that decision at Nawv Orleans.” Houston
ARTCC said, "(unintelligible) it looks like it wes holding at one and
a half miles." N142D replied, "Roger, I'11 just hold until the sun
got up a little and start improving; we'll fly on over and take a look,
over."

At approximately 0619, Houston ARTCC said, "Douglas ore fowr two
delta if you're going to hold north of Naw Orleans, do you want to stay
at nine thousand and hold or do you want to come on down?"' N142D said,
"Well (unintelligible) we are going to come over and hold; we'd like
to come down and make one pass at the field and then proceed back and
hold. Ower."

At approximately 0642, m42D was cleared tc descend and maintain
3,000 feet. wmi42D reported, "...out of nine for three." At 0634, the
flight was given the New Orleans altimeter setting of 30.06. At the
same time, control of the aircraft was transferred from Houston ARTCC
to Nw Orleans approach control. The conversation between the con-
trollers, according to the transcript of the Moisant Tower tapes, was

Z7 Mc%mb, Mississippi, very high freqfuenc omnidirectional radio ran%,
which 1s 72 nautical miles south of Jackson, Mississippi, VOR and

nautical miles north of the New Orleans VOR.
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gs follows:

HOU ARTCC: 1 got & IX three here, says he wants to come in
and take a look at it. It's November one four
two delta. IC three slant delta. He's over
Madison at--descending to three thousand primary
target your control.

MSY AR/DR: Is that five northwest Of Oyster?3/
HOU ARTCC: Uh, That's correct.
MSY AR/DR: Radar contact. PG.

HOU ARTCC: B. D
(The Initials are used by controllers in signing off during
the transfer of control of aircraft.)

At 0635, N142D contacted N w Orleans approach control and reported,
"..out of three point four for three thousand." (3,400 feet for 3,000
feet.) The following are the corversations between the aircraft and
New Orleans approach and local controllers as contained in the transcripts
made of the tape recordings of radio transmissions: e e

0635:33

mk2p UH NEW ORLEANS APPRCACH DOUGLAS ONE FORTY TWO DELTA OUT OF
THREE POINT FOUR FOR THREE THOUSAND

MSY AR/DK DOUGLAS (%2 FOUR TWO DILTA NEW ORLEARS APPROACH CONTROL
MATNTAIN THREE THOUSANL PROCEED DIRECT TO THE ILS OUTER
COMPASS LOCATOR AND UH WEATHER IS UH SKY PARTIALLY OBSCURED
VISIBILITY ONE SIXTEENTH FOG AND SMOKE ALTIMETER THREE ZERO
ZERO ZFRO RUITWAY ONE ZERO VISUAL RANGE LESS THAN 3IX HUNDRED

FEET

0636:18

MSY AR/DR DID YOU GET TIAT ONE FOUR TWO DELTA?

N142D UH ROGER FOUR TWO DELTA WE GOT IT UH

H142D UH APPROACH ONE FOUR TWO DELTA WHAT'D YOU SAY YOU HAD ON
THE RVR?

:_3/ Oyster Intersection 1s 26 nautical miles north of the Naw Orleans
(MSY) VOR. MSY AR/IR refers to the Nw Orleans (or Moisant) approach
and departure radar which was being controlled from one position.

The same was true of local and ground control (MSY Ic/Ge).
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MSY AR/DR LESS THAN SIX HUNDRED FEET
 NLk2D Ul ROGER WHAT'S YOUR MINIMUMS? TWENTY FOUR HUNDRED?

MSY AR/DR THAT'S CORRECT CATEGORY TWO IS NOT AUTHORIZED UH CENIER LINE
LIGHTS ARE INOPERATIVE UH NOT ALEQUATE

0636:54

I LED! UH ROGER UH

ub3T:29

wik2n UH APPROACH UH OHE FORTY TWO DELTA WE CAN SEE THE CGROUND OUT

HERE UH DO YOU THINK THAT'S GOINC TO IMPROVE ANY SHORILY?

MSY AR/DR SINCE ABOUT UH TWO O'CLOCK THIS MORNING TT'S BEEN GETTING
PROGRESSIVELY WORSE AND UH AIRCRAFT HAVE BEEN AHLE 10 SEE
THE GROUND ALL NIGHT HOWEVER THE HORIZONTAL VISIBILITY IS
UH AS DEPICTED ONE SIXTEENTH PREVAILING VISIBILITY AND DA
LE3S THAN 3TX HUNDRED RVR

wh2p UH ROGER UH WILL WE BE LEGAL TO MAKE A PASS AND LOCK AT IT?

MS8Y AR/DR | CAN CL#AR YOU FOR AN APPROACH UH YES UH YOU CAN MAKE THE
LOW APPROACH IF Y0%'D LIKE

0633:15

N42p UH ROGER WELL |F UH WE CAN GET CONTACT %ITH THE GROUND UH
WILL WE BE LEGAL TO LAND IF THAT SIX HUNDRED FEET?

MSY AR/DR FOUR TWO DELTA ACCORDING TO 1HE APPROACH PTATES IF YOU GET
THE RUNWAY OR APPROACH LIGHTS TN SIGHT U CORRECTION ON THAT
IT SAYS UH DESCENT IS NOT AUTHORIZED WELL ACTUALLY WHAT IT
SHOULD SAY I8 THAT UH THE APPROACH PLATE IS UH SELF EXPLAN-
ATORY LF YOU CAN SEE 1HE RUNWAY OR APPROACH LIGHTS AFFIRMATIVE

YOU CAN LAND
0639105
wikep UH ROGER
(WWv 1240 time signal)
0643:31
mh2p APPROACH CONTROL DOUGIA3 ONE FOUR TWO DELTA WOULD YOU GIVE

US A VECTOR FOR AN ILS? -



MSY AR/IR

Nik2D

MSY AR/DR

m42D
0643:51
MSY AR/IR
064k : 00
 alt=3))

MSY AR/DR

06L6 4T

K142D

MSY AR/DR
N1k2D
0648:05
N142D
MSY AR/DR
mi2D
MSY AR/DR
N.42D
0ek8:55

MSY AR/TR

¥ih2Dd
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DOUGLAS FOUR TWQ DELTA AFFIRMATIVE WHAT'S YOUR HEADING RIGHT
NOwW?

HEADING IS ONE NINE FIVE

DOUGLAS FOUR T¥0 DELITA TURN RIGL. HEADING TWO TWO ZERO DESCEND
AND MAIWTATIN TWO THOUSAND

YOU HAD ANY ATRCRAFT LAND?

NO SIR

ARE YOUR HIGH INVERSITY STROBE LIGHTS WORKING?
AFFIRVATIVE
(WWv 1245 time signal)

APPRCACH CONTROL ONE FORTY 'TWO DELTA YOU WANT US TC REMATN
THREE THOU3ZAND?

FOUR TWO DELTA NEGATIVE DESCEND AND MAINTAIN TWO THOUSAND

UH ROGER CUT OF TEREE FCR TWO

FOUR TWOQ DELTA LEVEIL, TWO THCUSAKD
FOUR TWO DELTA SAY AGATN

UH LEVEL AT TWO THOUSAND

OK TURN LEFT HEADING ONE SEVEN ZERO

LEFT TO ONE SEVEN ZERO RCGER

FOIR TWO DELTA DO YOJ HAVE YOUR CURRENT UH APPROACH PIATE WITH
YOU ILS UH RUNWAY OKRE ZERO? THIRTEEN FEBRUARY SIXTY NINE?

UH SAY AGAIN



MSY AR/DR
Nkap
MSY AR/IR
N1h2D

MSY AR/DR

0649:2L
0649158

MSY AR/DR

®42D
0650:12
Nik2p

MSY LC/GC
ML2D

MSY L¢/ae

¥1h2D

0650:14
MSY IC/GC
0653:56
Nk2D

MSY 1C/6C
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DO YOU HAVE YOUR APPROACH PLATE WITH YOU?
AFFIRMATIVE
OK TURN LEFT HEADING ONE THREE ZERO WHAT ARE YOUR INTENTIONS?
UH WE'LL MAKE A LOW PASS AND SEE IF WE CAN PICK UP THE LIGHTS

ROGER TURN LEFT HEADING ONE THREE ZERC PROCEED INBCUND ON
THE LOCALIZER CLEARED FOR ILS APPROACH

ROGER

DOUCLAS FOUR TWO DELA THREE WEST OF OUTER (WWV 1250 time
signal) MARKER CONTACT MOISANT TOWER ONF ONE NINER POINT
NINER

ROGER

UH MOISANT TOWER DOUGIAS ONE FOUR EIGHT ONE FORTY TWO DELTA
DOUGLAS ON GROUND UH SAY AGATN

ONE FOTR TWO DELTA

0K DOUGLAS FOUR TWO DELTA MOTSANT TOWER GO AHEAD

UH ROGER WE'RE APFRCACHING THE OUTER MARKER WE GOING TO MAKE
A 1LOW PASS SEE IF WE CAN PICK UP THE LIGHIS

ROGER
FOUR TWO DELTA GOT THE STROBE LIGHTS IN SIGHT %/

ROGER

(WWV 1255 time signal)

L/ The ebove words, "Four two delta go% the strobe lights in sight,"
~  was the last transmission heeard from the aircraft,

vy, e
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0655:46
MSY 1C/GC FOUR TWO DELTA TOWER
MSY 16/GC DOUGLAS FOUR TWO DELTA MOISANT TOWER

kecording to one of the survivors, Hayes occupied the right {copilot)
seat during the takeoff and elimbout from Memphis. Hayes stayed there
until the aircraft leveled off at cruising altitude, after which he came
back into the paissenger cabin, had coffee, end talked with members of
the tour and William Jackson. While %0?yeswas in the passenger cabin,
Stovall left tine cockpit, came into tha passenger cabin, and went to
the rest room in the reaxr of the cabin. At this time, Hayes wes not
seen in the passenges cabin. The cockpit was equipped with an addition-
al seat called a "jump seat.,”” which was located in the passageway to
the cockpit just to the rear of the two pilots? seats.

During the final approach to New Orleans, some of the survivors
remember passing over a snamp and observed trees, logs in the water,
a house on stilts, an oil refinery, a red bridge, a levee, and a white
stripe on the runway.

The survivors described the initial ground contact as very hard
and said that the aircraft bounced, after which the sound of pover
being applied was heard, Several seconds passed before the second
ground Impact, during which some thought tﬁaat the left wing struck
something. Ome survivor iescribed the second impact by saving that
the aircraft tilted to the left and started to cartwheel. After the
aircraft came to rest, fire was sewen.by the survivors.

1.2 Injuries to Persons

Injuries Crew Passengers  Others
Fatal 3 13 0
Nonfatal 0 11 0
None 0] 0 0

1.3 pDemage to Aircraft

Wwith the exception of tine right wing and empennage, the entire
aircraft was destroyed by ground impact and fire.

1.4 Other Damage

None
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1.5 Crew Information

Tennyson and Bayes possessed current air transport pilot
certificates and voth were type rated in a Douglas DC-3. Stovall
possessed a current commercisl pilot certificate with multiengine
and instrument ratings. A zhree pilots possessed current BA
medical certificates. Tennyson did not meet the recency of experience
requirements of Part 61, Section 61.47 of the Federal Aviation Re@-
lations (F.A.R.). 5/ (See Appendix A for details.)

According to two persons working in a grocery store in Meuwphis,
Stovall entered the store aboun & pm, March 19, 1969, and purchased
toothpaste, razor bplades, ard one can of beer. They said that. Stovall
was happy and excited that he was going on the hunting trip. H said
that he had to get up at 3 a.m. Stovall did not appear to have been
drinking, according to the witnesses.

Another witness received a telephone call from Stovall at approxi-
mately 0200, March 20, 1769. Stovall said to the witness that he was
going to British Honduras in a ©¢-3 at 0430 and asked to be picked up
at 0200 and taken to the airport. The witness arrived at Stovall's
home about G210, and they left immediately for the airport, arriving
at the Robbins Airborne office at about 0225, Stovall and the witness
proceeded to the aireraft to look it over. At about 0300, they went
to the A Flight Service Station where the weather was checked. The
witness stated that the briefer said that the weather at Naw Orleans
was, =sux0Z W mlittle fog, but OK" At about 0330, a men who identi-
fied himself as Al Tennyson arrivet with a man wearing a gray suit.
Tennyson and the other man departed saying that they were going to
check the weather and file a flight plan. The men in the gray suit
asked Stovall if he had any flight tine in a DC-3. Stovall said that
he did not. The man in the gray suit then said that he would occupy
the right seat and that Stovall should occupy the "jJump seat' and watch.
Tennyson said that the man in the gray suit was the man from whom the
aircraft had been leased and that he would get off the aircraft at
Nawv Orleans and go to Houston, Texas. Tennyson s&ld further that
stovall would occupy the right seat from Nawv Orleans on. According
to the witness, he, Tennyson, and Stovall went to the aircraft to be
sure that they had ice snd water on boar?. and to load the aircraft.
Tennyson said that he would put tne heavy baggage in front and the
light luggage In the rear. At approximately 0355, the witness said
goodby and went home.

5/ FAR 6147 Reccnt Flight Experience, states in part as follows:
(a) &ga=l N person may act as pilot in command of an aircraft
carrying passengers unless within the preceding 90 days he has made
at least five takeoffs and five landings to a full stoy in an air-
craft of the same category, class, and type. This section does nct
apply to operations requiring an airline transport pilot certificate,
or to operations conducted vnder Part 135.
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1.6 Aircraft Information

The aircraft was certificated properly and maintained in
accordance with existing regulutions. The weight and center of
gravity location could not be determined accurately since there
was No load manifest and thos: responsible for the loading perishnd
in the crash. However, using the basic information found in the
Operations Manual for the airceaft, 600 gallons of 100-octane fuel
(the ramp fuel load at Memphis}, arbitrary weights 0f 160 pounds
Eer men and 50 pounis Of baggase per man, and 1,800 pounds fuel
urnoff, the aircrsst would have weighed 27,554 pounds at takeoff
from Momphis ard 25,754 pounds at the time of the accident. The
maximum allowable takeoff weight 1t sea level, according to the
Operaticns Manual, was 26,200 pourds. The meximum allowable land-

ing weiglit was 25,346 pounds. Detailed weight information may be
found 1ii: Appendix B.

1.7 Meteorological Information

At 0320, the Memphis Flight Service Station wes contacted by
telephone by a person who identified himseiF as Tennyson, requesting
the Nav Orleans weather and the forecast ?:r alout 0600. According
to a statement prepared by the Air Traffic Jon*rol Specialist who
provided the information, the felluwing wes gien the pilot:

New Orleans weather for 0900 G.m.%t. (0200 ¢.s.t.) = Clear,
visibility three In ground Tog and ‘smoke; temperature five
three dew point five zero; surfacs wiad =ne eight zero
degrees at six knots; tower wviszitili“y :‘cur miles in smoke.
¥ew Orleans terminal forecast = clear uniil 1200 G.m.t.
(0800 c¢.s.t. ),however in view of exizting Yew Orleans
weather the area forecast was checkei cnd following given
from area forecast: Cold front moving into northwest
Iouisiana near daybreat and ground fog forming over land
in clear area ahead of front with visibilities one to
three miles in groun3 fog and locally below one mile

after 1000 G.m.t. {OLOO c.s.t.). Visibilities improving
to seven miles or better by 1500 G.mst. (0900 c.s.t. ).

An IFR flight plan for m%2D was filed by telephone. Further

weather was received en rcute, a6 described in Part 1.1, History of
Flight.

The official surface weather observations from Moisant Field
and Leke Front Airport at approximately tae time of the accident
were :

Moisant: 0657--Pertial obscuration, estimated 100 feet broken,

vIsIbiTity 1/16 mile, fog, smoke, tewperature 53°  daw point

PR i
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%1%, wind calm, altimeter setting 39.08 inches, Runway 10 F¥3
1,000 feet minus, fog cbscuring 8/10 of the sky, surface
visibility no~th 1/8 mile.

Lake Front (about 12 miles east of Moisant): 0655--Ciear,
2172 miles 7isibility, grovnd fog, soke, 190°, 8 knots,
30.09, few cirrus.

1.8 Aids to Havig tion

The 118 for Runway 10 is designed f=r ‘ategory II approaches, é/
although Category II operations were pre.,it..tea because of the
inadequacy of the centerline ights. Other navigational aids were
operative. Inasmuch as the Wew Orleans International fiirport and
the 13 are designed for Category II, the ground couponents are the
localizer, approach lights, high-intensity rm.awey lights (HIRL),
touchdown zone lights, centerline lights and markings, and RVR
equipment for the touchdown zcne.

The lecalizer course is (99°, and the pubiished glide slope
altitude over the outer wmarker iwbound is 1,800 feet above mea; sea
level (m.s.1.). The glide slope is such that the altitudes over the
middle and inner markers are 209 feet and 103 feet m.s.1., respectively.
wish full TLS operating, the decision height (DH)7/ is 200 feet above
the ground or 202 feet m.s.1., and the visual requirements are 1/% mile
visibility or 1,800 feet RVR. In order for a pilot to descend below

€/ Catetory 11: An approach system requiring special authorlzation
and special airborne and grcund. equipment which will enable
an aircraft to descend to a lower TH and land with lower visi-
tility. N14%2D was not equirped for Category II approaches.

7/ Lecision Height (DH): The height expressed in feet above mean

~ sgea level where the decision must be made during an ILS or a
FAR (precisicn approach radar) instrument approach, to either
continue the approech or execute a missed approach.
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the authorized IH or MA, 8/ compliance with FAR. 91117 9/
iS necessary. -

Following the accident, the ILS was flight checked by the
FAA and found to be operating within the established tolerances.

19 communications
There were no reported difficulties in commnicaticas.

1.10 Aerodrome and Ground Facilitles

New Orleans Interanational Airport (Moisant Meld), Naw Orleans,
Louisiana, is located at latitude 39°00' N. and longitude 90°15* W.,
ut a published elevas:on of 3 feet m.s.1. There ars three hard-
surfaced runvays: 128, 1/19, and 5/23. Ruway 10 is 9,227 feet
long and 150 feet wide and is designed for Category II opsrations,
and centerlice lights are installed. The approach to Runvay 10 IS
over level terrain. The runway employs a high-intensity lighting
system (HIRL), and the approach lighting system is the high-intensity
approach lighting system (HIALS), U. S. Standard (A) with sequenced
flashing (strobe) lights. Ths approach and runway light intensity
is controlled from the tower and ranges from step 1 {lcwest) to step 5

8/ Minioum Descent Altitude (MDA): The lowest altitude, expressed
in feet above mean sea level to which descent is authorized on
final approach, wle:2 no electronic gicke slope is provided, or
duxring a circle-to-land maneuvering in execution of a standard
instrument approach.

9/ FAR 91117 Limitations on use of instrument approach procedures
sother than Category II).

a) General. Unless otherwise authorized by the Admiristrator,
each person operating an aircraft using an approach g« :dure
prescribed in Part 97 of this chapter shall coxrply wi:i the
requirements of this section. This section does not :71ply to the
use of Category II approach procedures.

(b) Descent below MDA or DH. Nb person may operate an aircraft
below the prescribed minimum descent altitude or ccr.iinue an
approach below the decision height unless -

(1)The aircreft is In a position from which & ormal
approach to the runway of intended landing -cn be
made; and
12) 'The approach thresheld of that runway, or avproach
lights or other markings identifiable with ire
approac) end of that runway, are clearly viaible
to-the pilot.
1f, upon arrival at the missed asvroach point or decisicn helght.,
or at any time thereafter, any of the above requirements ere not met,
te pilot shall imediately execute the appropriate missed approach
procedure.
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(highest). Tre lights were on step 5 at the time of the accident.

me intersection of Runway 5 and Rumay 10 is 6,300 feet
from the threshoid of Runway 10. ‘fhe control tower and terminal
buildings are in the southeast corner of the airport with the
control tower iocated approximately 1,800 feet from the inter-
section of Runweys 10 and 5. The fire station is approximstely
1,000 feet south of Runway 10 and approximately 4,400 feet from
the threshold.

1.11 Flight Recorders

No flight recorder or cockpit voice reccrder wes installed
in ¥142D, nor were they required, by FAA regulations.

112 Wreckage
a. Rumway Marks

The first indication of ground contact. #as found on Rumay >0
at a point 1,198 feet beyond the runway approach end. Two tire scufyt
‘marks, 18 feet 8 inches apart, centerline vo cen%erline, were evident.
These marks proceeded toward the right side of Runway 10 at an ang. =
of approximateiy 25". (See Attachment No. 1, Rurway Marks and
Wreckage Distribution Chart for details.)

The second indication of ground contact wes found 3,100 feet
beyond the initial ground contact marks and 87 feet 9 inches right of
the right edge of Ruway 10. These second marks, consisting of tire
scuff warks and propeller slash marks, were found on a taxiway. They
began at a point 10 feet 5 inches from the east edge of the north-south
oriented taxiway and continued off the taxiway and onto te ground ir.
an eastward direction parallel to Runway 10. The scuff and propeller
slash marks proceeded for a distance of 173 feet 9 inches, at whica
point the tire and propeller slash marks ended. However, a sharply
defined groove, 2 inches wide and 1 inch deep, continued in the ground
beyond the right landing gear track to a point 259 feet 11 inches from
the start of the marks on the taxiway.

The next indication of ground impact was scrape and scuff
marks on Runway 1C near the junction of Runways 5 and 10. These maks
terminated under the main wrecl:age, xhich had come to rest on the north
side of the junction., A r=d @.ass-like substance was imbedded in one
of the scrape mavze. This raterial was similar to the broken red cover
from he left wirngtip ligh<.

b. Aircraft Stracture

The alrcraf; fusclage structure from the cockpit to the rear
cargo door was destroyed by fire.



-3 -

The wing sections came to rest in an upright position on
e general heading of 55" magnetic. The empennage came to rest In
an inverted position in front of the wing section, with the forward
end on a general headiug of 235" magnetic.

Tre right wing wa: complete and included the aileron, trim
tab, and wing flap. The wing was undamaged outboard of the wing
attach pint and all attschnents were intact. The right fuel tank
contained fuel. The right flap was up.

The left wing was extensively damaged by ground impact
and fire. The left flap was retracted..

The empennage was complete. Al control surface attach-
ments on the empennage were intact and the controls were free to
move. All control cables were free and operable between the control
surfaces and severed ends. The control surfaces were undamaged. The
rudder tab measured 1 inch threw to the right (aircraft nose left).
Tre elevator trim tabs were found to be 1-1/2 inches up (aircraft
nosedown).

_ The major airframe structure r.xd all flight control surfaces
were In the wreckage area. There was no evidence of «ny in-flight
separation of the aircraft. structure or its components.

c. Cockpit Area and Instruments

The cockpit area and all instruments and :adios were fire
damaged. All instruments, except the pilot's airspeed and suction
gauges, were recovered. A instrument panels had separated from
their mounts and were found separately.

The captain's and first officer's barometric altimeters were
found and both resd 30.05. (Reported barometric pressure was 30.08 at
Moisant Field at ¢657. New Orlesns approach contr-l transmitted an
altimeter setting of 30.00 to wik2p at 0635.)

The tlap and landing gear handles were found in the UP posicion.
The elevator trim wheel wes broken, and the indicator was positioned
et 1° aircraft nosedown.

The following radio units were teken to Trans-Texas Airwvays
Avionics Shop, Housten, Texas, for further insyection in an attempt to
determine the frequency to which each unit was tuned. Fire damage
precluded frequency determination from exter;:al sources.

Teardown inspection revealed the following:

VHF navigation receiver, R540/ARN-14C, 8/N unreadable
was tuned to 2.09.9 Mz.
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VHF navigation recei:er, RSMO/ARN-1kC, 8/N 6249, was
tuned to 109.9 MHz. (The ILS icealiz:z frequency at
N Orieans is 109.9 Mz.)

VHF Transmitter, 17L-4, §/N, wes tuned to 119.9 MHz (the
Kew Orleans or Moisant tower frequency).

VHF Transcelver, 618F-1C: Damege precluded deteraination
of frequency.

4DF Receiver was tuned to Band 200-410, The remaining
«ta was obliterated.

d. Powerplants and Propellers

Both @ngines were recovered. The left had separated
from <he alrcraft and was found nearby. The right was attached to
th2 wing section by control cables only and exhibited fire damage.
Both enzines were inspected externally and internally and revealed
no evidence of preexisting discrepancies o» malfunctions. Nb evidence
of in-flight fire was found. AIll engine oil and fuel filters were
free of {oreign aaterisls.

The propellers were disassembled to determine the pro-
peller blade angies at impact, by measuresent; of the angle of tte
mark generally found on the blade spider shim plates. Al shim
plates on both propellers were found to be sc warked, and the fol-
lowing blade angles were determined by this rzthod;

Position Blade No. Angle
Left 1 18°
2 18°
3 18°
Right 1 19°
2 19°
3 19°

The left propeller dome pitch markings were at 18°, and the
low pit=n stop lug was at ths d&wv pitch stop.

.The right propeller dome pitch markings were at 29°, and
the lcw siteh stop Lg was 11° away from the low pitch stop.

All blades of the left propeller were bent or twisted
in ve-ying degrees toward the flat side of the blade. Two blades
of th:. right propeller were tent or twisted toward the flat sigde,
and on: blade was bent toward the cambered side approximately 180"
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1.13 Fire

Fire occurred after ground impact. Although the aircraft
crashed on the eirport, this fact was not knomn for approxi=ately
5 minutes. The firefighting equipment did not arrive for ar
additional 5 minutes. The events which are related to these
circumstamces follov:

No communications were received from Wikeb after the words,
""Four two delta, got the strobe lights in sight." Tre
ower called the aircraft several times afterward, but
received no answer. Departure raéaxr was contected by the
tower to see ifany targets were observed. Noe of tre
targets seen wes identifiec as N1k2D. At abous 0700, the
tower was called on tower frequency by a technician on
the airport who had been near a radar facility located
approximately 900 feet north of the intersection of
Runways 10 and 5. The technician had. driven toward tke
tower and requested permission to cross the active Run-
way (10). He saw the aircraft burning and asked the tower
if the emergency vehicles were on the aircraft. This was
the first the tower knew that m42p had crashed. (Tqe
tower is approxiuvately 1,800 feet from the intersection
of Runways 5 and 10.) upon receiving the informaticn,
the controller in the tower lifted the receiver on the
emergency telephore. This action causes the alarm to
ring in the fire station located about 2,950 feet from
the scene. The fire station personnel responded and
departed in less than a minute, but their travel to the
crash site was hampered by reduced visibility caused by
the fog. The emergency equipment arrived at the burning
aircraft at approximately 0702 and extinguished the fire.

114  survival Aspects

N1hk2D passenger cabin wes arranged for 26 people with seven
rons of double seats on the right side and 6 rows of douLie seats
on the left side. Window exits were on each side at row 6. Ore
seat in row 1 and another in row 7 were the only unoccupied seats
at the time of the accident. Three survivors were from row 2, two
survivors were from row 3, and two survivors were from each sf
rons 5, 6, and 7. Nine of the 11 survivors were seated on tne
right side of the cabin. The 16 victims, including the c¢rew=embers,
were severaly burned.

At 0709, the Kenner Fire Department Central Fire Station
(Kenner, Louisiana), located 5 blocks from the airport but 1.6
miles from the airport entrance, received a call from the Jefferson
Parish Sheriff's oftice requesting an ambulance. At 0710, the
Moisant tower also called for an ambulance. The Kenner Fire

Department was advised that fire equipment was not needed. The
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Kenner ambulance radio log indicated arrival at the scene at
0714, The ambulance first departed for the nearest hospital,
9.9 miles from the scene at 0724, and arrived at 0736. Hospital
admitting records show time stamps ranging from 074l to 0803,

The consultant pathologist of the National Transportation
Safety Board examined the lodies of the 16 occupants fatally
injured. Detailed eut:>psics were pewformed on the three crew-
members., A summary of the pathalogist's findings follows:

A1l victims, both passengers and crew, generally
showed minimal to moderate injuries due to decelerative
forces.

Severe burns were the wost common feature in all
victirs,

In both passengers and crew, where fractures were
notsd, thes extremities were primarily involved, with
lower ones predominating.

Obvious head injury was distinctively absent in all
victims exceot for one crewmember.

The copilot {Stovall) was relatively free of mejor
traumatic injuries but.exhibited severe burns.

The other pilots had thoracic injuries which were
severe enovgn to be fatal.

Results of the carbon monoxide tests reveal«:d carboxy-
hemoglobin saturations below 10 percent in'seven cases, including
the three crewmembers; four cases were in the 10 to 19 percent
range; two cases each were in the 20 to 29 percent and 30 to 3
percent range; and one case Wes in the %0 to 49 percent range.

Results of tests for lactic acid concentration were un-
remarkable, and no ethyl alcohol was found. No drugs were found
except some Chlortrimeton {chlorpheniramine) in the specimens
from pilot Hayes. Chlortrimeton is an antihistamine comwonly
found in non-preseription cold remedies.

1.15 Tests_and Ressarch

None



1.16 Other Information

Determination of the seating arrangement of the pilots was
considered highly important. Therefore, arrangements were made
for an associate of Marion Leo Hayes to listen to a copy of the
tapes covering the transmissions made from Nik2p. The tapes
include the departure from Houwston and arrival at Memphis on
March 19, 1969; the local flight at Memphis on the evening of
March 19; the departure from Memphis during the early morning of
March 20; and the approach at Naw Orleans on March 20, 1969. It
is the opinion of the witness that Hayes nade the transmissions
to Houston tower and the Mewphis approach control, tower, and
local controller on the flight from Houston to Memphis on March 9.
H believes that part of the transmissicns made on the short flight
on the evening of March 19 were made by Hayes. It is the witness'
opinion that all of the transmissions made during the departure from
Memphis on March 20, 1969, and all of the transmissions made to
Nw Orleans approach control and tower were made by Hayes. While
the "jump seat™ station had a hesdset, NO microphone jack was
installed.

The documentatior. of the removal of bodies from the wreckage
revealed that the body of Hayes wes to the right (when viewed facing
forward in the aircrafi) of the bodies of the other two pilots.

Daring the investigation, it became apparent at an early stage
that the problem of determining who wes the operator of the aircraft
might be complex. Avion, Ine., the register:d owner, had removed the
aircraft from its operating specifications and executed a dry lease
agreement (lease of the aircraft only), which wes siwtrad by
Mr. William Jackson, the orgenizer of the trip, and VK John Hemmett
of Avion, Inc. ©n the basis of this lease, it does not appear that
this was an operation being conducted by Avion, Inc. under its
certificate. The evidence also indicates that the sportsmen pas-
sengers were not the operators so it was not a club operation. It
must, therefore, be concluded that M Jackson wes the operator,
although he did not have authority to conduct an operation "for
hire or compensation”™ nor was he the holder of a coumercial operator's
certificate or an air zarrier operating c-rtificate.

While Mr. Jackson should have been properly certificated under
Part 121 and if so Certificated conducted the flight under the
applicable prcvision of that regwlation, he was not a certificate
holder at the time of this flight, so tue operational requirements
of Part 2L were not applicable. Thus, the operation was k@ con-
ducted under Part 91 of the Federal Aviation Regulations.
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2. ANALYSIS AND CONCLUSIONS

2.1 Analysii

Tre flight was uneventful until ¥142D was handed off from
Mempnls ARICC to Houston ARTCC., At this point, the crew inquired
about the weather and stated that they would, .....take a look."

The investigation of the aircraft structures, components,
systems and powerplants revealed no indication of in-flight failure,
malfunction, or other abnormalities which could e related to the
cause of the accident.

The causal area, therefore, primarily involves the actions
and judgment of thke crew in attempting an approach and landing in
the known adverse weather conditions which existed on the airport;
and also the action of the Nav Orleans controllers in advising N142D
that a landing wes permissibie if the lights could be seen. In this
regard, a detailed review at the applicabie portions of FAR Part 91
is pertinent in order to consider the possibility of the crew and/or
the controllers being misled by ambiguity.

The runway marks, the ooservations of ths surviving passengers,
and the final transmission from N1k2D indicate that the ILS approach
was performed satisfactorily insofar as general adherence to center-
line alignment and glide path control were concerned. The first
ground contact was to the right of centerline and 1,198 feet from
the threshold--a reasonable position for landing, considering the
extremely poor visibility. The second ground contact was 3,100 feet
beyond the initial contact point. Undoubtedly, the aircraft did not
bounce the entire distance, but wes flown. The landing gear was
extenied when the aircraft touched down initially since there were
no propeller marks at this point. The landing gear was retracted
when the aircraft contacted the ground the second time because the
propeller marks on the ground began immediately, and distinctly
revealed that both propellers were striking the ground. The uniformity
of the two sets of propeller slash marks establishes that the aircraft
was in a fairly wings-level attitude when the ground wes contacted
the second time.

The aircraft was at least 400 pounds overweight at the time
of the accident.. Even so, with both powerplants cperating, the
pilot should have been able to execute a successful missed approach
even after the initial touchdown, since a X-3 is not a difficult
aircraft with which to execute a missed spproach, provided the pr<per
technique is used. That he failed in his attempt could have been
the result of the flaps being prematurely raised. The E-3 two-engine
go-around procedure calls for the flaps to be set at the 1/4% down
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position, IFf the flaps are FULLY raised, the tendency is for the
aircraft to settle unless corrective action is accomplished by
raising the nose so as to increase the angle of attack sufficiently
to compensate for the loss of lift produced by the flap retraction.
If, however, the airspeed is too low, the increase in angle of
attack may not correct the situation even with maximum power, and
the aircraft will settle. Since the aircraft was overweight, it

is highly probable that sufficient airspeed wes not being maintained
for the wagt  If such were the case snd iFfthe flaps were pre-
maturely retracted (they were found in the fully retracted position),
te aireraft could very well have settled and struck the ground in
the level attitude reflected by the marks found at the point of
second ground contact, WWhile the activities of the crew in the
cockpit Cannot be definitely kD/\n the Board believes, nevertheless,
that the loss of flight control after the first touchdowa and bounce
was the result of improper crew action in the cockpit, resulting

in a premature flap retraction and a subsequent settling, which

was not arrested in e to avoid striking the ground.

Inasmuch as weather plays a prime role in the events leading
to the accident, the adequacy of the weather information given the
crew is important. There is no doubt that the crew was well informed
of the weather. Not only did they receive more than an ample briefing
prior to departure from Memphis, but they were also well informed
of weather developments as ths flight proceeded toward Nav Orleans.
When Houston ARTCC was contacted by N142D, the discussion of the
weather wes a dominant paxrt of the conversation. The flight asked
about other airports that were open and received information about
Baton Rouge and Natchea, both of which were reporting better weather
than New Orleans. The transcript of the communications reveals that,
the initial intention was to hold until the sun rose a little higher
and the weather started to improve. The crew then stated that they
would fly over and take a look. A short me later, after a frequency
change, Houston ARTCC asked the crew iftheir desire wes to stay at
9,000 feet and hold north of Nav Orleans, or come down. N1k2p replied,
".oo we'd like to eom2 down and make one pass at the field and then
proceed back and hold ... Although the weather was velow the
minima for the landing, the crew of N1%2D nevertheless elected to
make an approach (Or as the crew called it, a pass) at the airport,
Visibility was decreasing, and the crew wes aware of this. Passing
Jackson, Mlississippi, the RVR wes 1,200 feet variable 1,400 feet.
As soon as the flight was handed off to Naw Orleans approech control,
it was informed that the EVR was less than 600 feet. The ATIS
(Automatic Terminal Information Service) Wes reporting RVR less than
1,000 feet, kot There iS no way of determining whether Nxh2D had
tuned to the ATIS frequenc:- at any ime during the flight. The
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crew of the aircraft stated tO New Orleans approach control that
they could see the ground where the;, were. Approach control
replied that other aircraft had reported the same thing; but that
the horizontal visibility was less than &30 feet. tew Orleans
approach control also said that te weather had been getting
progressively worse since 2 o'clock in tke morning. In view

of tie weather information provided Wik2p and the actual weather
encountered, the approach should not have been ¢comenced.

The variety of altimeter settings available to w142p is
significant. Houston ARTCC gave the Nawv Orleans altimeter setting
as 30.06. shortly thereafter, Nawv Orleans aATIS wes broadcasting
30.04. At about the same time, New Orleans approach control
reported to N3h2D that the altimeter setting was 30.00. The correct
altimeter setting wes 30.08., However, exzmination of the instruments
found in the wreckage revealed a setting of 30.06 on both the
captain's and copilot's altimeters. fThe difference between the
settings on the aircraft's altimeters and the correct setting is
.03 inches or approximately 30 feet. This is not considered to
have been involved with the cause of the accident because the
difference is so alight and because the difference is in the safe
direction; that is, the aircraft would have been higher than the
altimeters indicated.

The lack of good Judgment vas manifested in the actions of
the pilots cf the E-3before the trip started in that they elected
to make the Flightwith a copilot completery without experience in
a E- 3 and a pilot-in-command with no recext experience in a Dg-3.
The only pilot on board qualified tc make the flight wes Hayes, and
he wes not acting as pilot-in-commani. In this regard, it is believed
that during the approach and crash, Hayes cecupied the right or
copilot's seat and Tennyson the left, or pjlot's seat. Stwall, the
wan hired as copilot, occupied the 'jurp seat." This belief is
proved in several ways. The voice on the radio during the approach
was Jdentified as that of Hayes. There was no nicrophone at the
""jump seat" station so it is improbable that radio communications
were being effected from that position. The location of the bodies
in the wreckage and the type of injuries suffered by the crew strongly
suggest that the cockpit seats were occupied as described. Before
takeoff, Hayes was heard making the statement to the effect that he
would fly in the right seat to New Grleans and Stovall should occupy
the 'ump seat” and watch,

Each of the crew must have slept only a very few hours before
departure from Memphis. There is evidence that Stovall was in a
grocery store at 9 p.m. the evening before the acecident. H was
awake at approximately 2 am. the morning c# the accident. Teinyson
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and Hayes f1ew the evening before the accident until approximately
7:26 pm. Ceartaaly the crew would have been at a higher level
of competency had they acguired more rest.

Hayes and Tennyson had flown together once previously and
that was on the e-re of the flight to New Orleans. Crew coordina-
tion would not have been on a par with that of a crew who had flown
tegether frequently.

Although the Board belie-res that a landing should not have
been attempted, consideration must be given to the possibility
that a clearance to land may have been inferred by the words
spoken by Tew Orleans approach controller relative to the legality
of landing vith 600 feet RVR. The questions asked by N242D show
a definite desire to land. Tne flight first asks if 1t would be
legal to maze a pass and look at it, and then asks if they would
be able to land with 600 feet RVR if they could get contact with
the grouna. (It is noteworthy that Wik2D constantly refers to
600 feet as if it were the actual visibility. The RVR was in
fact less than 600 feet and ¥1%2p wes so informed. ) The control-
ler answered N142D by saying, "... if you can see the runway or
agpproach lizht affirmative you can land.” N142D then asked if
any aircraft had landed (to which the answer was nc) and whether
the high-irtensity lights were working (to which the answer wes yes).
A little lazer, after affirming that they had an approach plate,
M42p wes told to turn to a heading of 130° and was asked, "...what
are your intentions?" N142D answered, ". .« We'll make a low pass
and see if we can pick up the lights.”” The final transmission
from the aireraft wes, "Four two delta, got the strobe lights in
sight.” The implied intent of the crew throughout these communica-
tions was directed toward landing the aircraft regardless of the
Visibility. The constant reference to the 1lights strongly suggests
that if tkey were successful in seeing them, they would land.
Apparently, the intent of the controller was not to authorize a
landing with the weather conditions ksbwv minima, and one would
expect air transport pilots not to have attempted a landing.

O the other hand, since no landing clearance was requested
and none given, the possibility arises that the initial impact
with the terrain was not a landing, bt rather the result of delay-
ing too lorg before executing a missed approach and thereby inad-
—ertently contacting the The severity of the initial
N tends to support this theory since such a contact could
easily occur in the poor visibility which would hamper attitude
control of the aircraft ifthe pilot were flying solely by ground
reference. However, arguments against this possibility are the
fact that the pjlot lacked recent experience and would be more apt
to strike the grouna harder in a landing attempt than if he were
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more proficient in the aircraft, and the fact that the altimeters
in the aircraft were probably reading lower than the actual altitude
Cf the aircraft, which would tend to cause the pilot to execute a
nissed approach sooner. It is believed, however, that the evidence
indicates that the intent of the crew before commencing the aopreach

Was to land if they succeeded in seeing the approach or runvay lights.

The Terminal Air Traffic Control Handbook (7110.8) describes the
procedures for below minima conditions. Tne information is found iu
Chapter 4, section 11, paragraph 535, the applicable parts of which
foliow:

Whn an available official weather report Indicates
weather conditions are lkabwv the minima for the
particular approach being executed or to be executed:
(NOTE: The Weather Bureau report, RVR reading, and/or
runway visibility report, as appropriete, constitute
the official weather report.)

a. Issue the weather report to each arriving IFR aircraft.
b. Inform other than military aircraft or scheduled air
carrier aircraft that the reported weather 1s below
published ainima and:

(1) Request tine pilot to state his :intentions:

Phraseology:

WEATHER (weather report). THIS IS BELOY PUBLISHED
MINIMA FOR (type of approach) APPROACH. ADVI3E INTENTIONS.

(2) After receipt of the pilot's Intentions, take the
following actions:

(a) Issue appreach clearance or other clearsnces, as
appropriate, according to the pilot's stated intentions
and the traffic situation.

(b) Qualify each landing clearance issued under these
conditions with the phrase, "if you have landing minima,"

Phraseology:
CLEARED TO LAND IF YOU HAVE LANDING MINIMA.

Clearly, the controller complied with the provisions of the
Terminal Air Traffic Controi Hamdbook even though the phraseology
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was not, in every instance, that prescribed in the aandbook. The
phrase, "Ifyou have landing minim,” wes not spoken because no
landing clearsnce was given. It is believed, however, that the
controller would have been wize to have ended his discussion with
that phrase when he wes replying to the query of Nik2p as to the
legality of landing with 600 feet RVR. This may have precluded any
misinterpretation. There is no reason, however, to believe that
the controlier would not have uttered the phpase, "ifyou have
landing minima," iF 842D had requested a Iandmg clearance.

Since W42D was operating under Part 91 of the Federal Aviation
Regulations, the conditions under which an approach and landing
Can be made are contained in section 91.116 (attached). The regula-
tions governing the approach procedures are those permitted under
Part 97 of the F.A.R.'s and, in this instance, consist of the ILS
approach for Naw Orleans, Runway 10, as portrayed on the applicable
Jeppesen or Coast and Geodetic approach plate. FAR 91,117 pre-
scribes the conditions under which a pjlot may descend below MpA
or Iifi. The doubt on the part of the crew of Nikzp, and the hesita-
tion of the Nawv Orleans approack contrsller in answering the questions
of the crew relative to the conditions under which a landing could
be mede, highlight the possibility that the regulations, particularly
section 91.117 (attached), MY be Jacking in clarity to the degree
that misinterpretation by pilots is quite feasible. It is possible
that a pilot may believe tﬁat he could land regardless of the visi-
bility, provided the conditions of section 91.117(b} are met. The
conditions necessary to operate an aircraft below MDA or DH are:

(1) The aircraft is in a position from which a normal
approach to the runway of intended landing can be made;
ana

(2) The approach threshold of that runway, or approach
lights or other markings identifiable with the approach
end of that rurmway, are clearly visible to the pilot.

The pilot is required to execute a missed approach §f, u
arrival at the MDA or DH or any time thereafter, any of the RNO
requirements are not met Nothing in the two condltlons refers
to visibility. Therefore, if a pilot reached the pH and saw the
approach lights (as did N142D) and he were also in a position from
which he could make a normal approach to the runway by following
the approach lights, he would apparently not have to execute a
missed-approach procedure, even though the visibility were less
than the prescribed RVR since all conditions of 91.117{b) would
have been met. The intent of 91.3A7{(b) is certainly not to permit
landings when the weather conditions are such that the minima are
less than those described in the appropriate publications. The
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wording is such, hovwever, that some pilots zould be misled.

Section 91.116; in setting forth how = pilot may take off
and land under IFR conditions, differs frem a similar operation
under Part 121 of ~vhe ¥ederal Aviaticn Regulations. The difference
is that under Part >*1, an apprcach cannot e started if the air-
port is below mirins for the particular type of apprcach desired.
However, it an arprcach is initiated while the airport is at or
above minim ané 1k&n goes below minim while the airsraft is on
approach, the aircraft may continue to the ¥DA or DH, whichever
is applicable, 8a& may continue to a landinz if the conditions
upon arrival at ¥4 or DH are at or above tze prescribed minima.
Under section 91.1156, the restriction is oa the landing and not
on the approach. Thus a pilot m y request and receive clearance
to meke an approach even though the weather at the time is below
the minima prescribed. Therefore, the actica of N142D was per-
fectly legel in requesting an apvroach and -3e controller's
response was |egal in giving @n approach clearance. Fad the
provisions of Part 91 geen Similar to Part 121 in this regard,
N1k2b could not have initiated the approacn and the controller
could not have cleared the flight to make iz, ani the accident
would not have occurred. It is quite possizle for an aircraft
with a load of passengers to be forbidden to make an approach
while the same aircraft with the same passerzers and tho same
pilots can he perwitted to make an spproach in the sane conditions,
simply by arranging for the aircraft to be cperated under a
different part of the Federal Aviation Regulations.

The Board “elieves that more passengers -:ould have survived
if the fog existing at the time had not prezluded observation of
the accident, thereby weking it impossible o effect a timely
notification of the firefighting/rescue equipment and personnel.
It is known that at least one victim survive2 impact and was conscious,
but even with assistance from fellow passengers, he vas unable to
extricate himself from the wreckage.

Injuries because ot decelerative forces were not predominant.
The most common fatal injury was severe bvurzs. Where fractures
occurred, they were apparently the result of structural collapse,
which though normally not fatal, in this case trapped the victims
who were then exposed to fire.

Lower levels of carbon monoxide saturation in 11 of the 16
fatalities suggests that there was no sustained period of smoke

inhalation and asphyxiation. Instead, deatr was caused by exposure
to heat.
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Survivability in this accident wes primarily a function of
location within the aircraft 'Inasmuch as structural breakup or
collapse following impact trapped most of those who did4 not survive.

Finally, the loard would like to invite particular attention
to the fact that the numerous deficiencies, unsafe practices,
an9 violations of reguiations, which appear to have been involved
in this operation,are all too typical of operations that are
organized in the manner indicated by the facts in this case. Trip
organizers who are often unfamiliar with flight operating pro-
cedures and the regulations, lease aircraft of which they have
little or no knowledge, and employ pilots who may or may not be
competent for the purpose Of conducting comuercial operations
with large aircraft. it is not unusual that such operations are
characterized by safety problems such as those found tc be present
in this operation. The quality of management required ior a safe
operation appears to have been absent and was a significant factor
in this acrident. The Beard believes that a passenger who pur-
chases transportation, irrespective of the nature of the operation,
is entitled to tne protectior of safety regulations appropriate
to a coumercial operation.

22 Conclusions
(a) Findings

1. There was no failure or malfunction of the aircraft,
powerplants, propellers, or other systems, and the aircraft was
properly certificated.

2. The crew wes properly certificated for the flight,
but the pilot-in-command hired for the flight was not qualified
under the provisions of section 61.47 of Fart 61 of the Federal
Aviation Regulations. The Avion pilot wes qualified for the flight
but wes not part of the crew hired. The copilot, while totally
inexperienced in a Douglas E-3, was nevertheless qualified, under
existing regulations, co act as copilot on the flight.

3. The cockpit seats occupied by the crew when the aircraft
crashed were es follows: Left seat, Allen B. Tennyson; right seat,
Marion Leo Hayes; and the "jump seat,” William H. Stovall: Jr.

4. RVR on Runway 10 wes less than 600 feet, which is
less than the minimun for an ILS approach.

5. The crew was ell Informed of the weather conditions
before the approach wes initiated..

6. Under existing regulations, clearance to make an
approach was legal.
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7. Descent below the decision height (DH} was permissible
under present provisions of FAR  91.117(b).

8. Tanding clearance was not requested by N1k2D nor
given by the tower controller.

9. The crew may have interpreted the controller's words,
«.. if you have the runway or approach lights in sight, affirma-
tive, you van land,” as a landing clearance.

L

10. Flight control was lost while the crew was attempting
a ge-around following recovery from a hard landing.

11. Part 91 of the Federal Aviation Regulations permits
an approacn to be made when the reported weather is below the pub-
lished minima, while Part 21 does not allow an approach to be
initiated.

12. Had the fire and emergency equipment arrived at the
accident scene more rapidly, the lives of more passengers prcbably
coulid have been saved.

13. The fire and emergency equipment were delayed by fog
and by the time lapse before notification of the accident. Iense

fog prevented the sighting of the accident until approximately 5
minutes after the crash.

(b) Probable Cause

The Safety Board determines the probable cause of this
accident to be the controlled descent of the aircraft into known
belcr minima weather conditions and the failure of the crew to
discontinue the landing attempt upon reaching the decision height.
Contributing to the cause are existing regulations which pamit
an approach to be initiated in conditions well below minima, lack
of clarity in the regulations in describing missed approach pro-
cedures while following visual cues to the runway, misinterpretation
by the crew of the informetion received from the approach controller
(in this case, the legality of landing in &w visibility conditions),
impropes crew action at the time of initial runway contact, poor
crew judgment partially induced by fatigue, end the lack of manage-
ment required for such an operation.

3. RECOMMENDATIONS

Prior to this accident, on January 10, 19€9, the Safety Board
recommended to the Administrator of the Federal Aviation Administration
that Section 91.117 and Section 121.642 of the Federal Aviation
Regulations be amended to prohiblt any approach below 200 feet above
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field level unless the pilot has the runway threshold in sight
and to require that he have the same in sight during the remainder
of the approach. (Piedmont ¥i-227 accident, Charleston, West
Virginia, 8/10/68.)

The Administrator's reply of January 28, 1969, vas as
follows:

* %X K X ¥

1. Amend FARs 91.117 and 1231.649. while we do not
agree that regulatory amendments per se will contribute
directly to a solution of this problem, we recognize that
the special VFR provision of PR 121.6:9(b) may be im-
practical. Accordingly, we are considering rulemaking
action to eliminate this provision. W do not intend =o
amend FAR 91.1).7 as we believe that requiring pilots to
maintain 200" until they have the runway threshold in
sight could lead to additional high rate of descent
problems. For precision approaches, we have presently
approvsd minimums as low as RVR 1800', DH 200'. A pilot,
when making an approach to these minimums, may not have
the runway thresheld in sight at minimums; however, he
may continue the approach provided he is in a position
from which a normal approack can be made and the approach
lights or other markings identifiable with the approach
end of the runway are clearly visible and remain so
thereafter during the approach.

* K K X X

After this accident, the Safety Board, on November 26, 1969,
recommended to the Administrator of the Federal Aviation Adminis-
tration:

(1) QO section 91.116 of the FAR. be changed to agree
with the provisions of section 121.653 and the similar
requirements of Parts 123 and 135 in order that the
approach he restricted as well as the landing.

(2) TTret section 91.117 be amended to the effect that in
no event shall. descent below 200 feet be performed
unless landing minima are present.

(3) mat while section 91.116(b) clearly states that a
landing may not be made unless the visibility #=s at
or above the Landing minim required, nevertheless,
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in the interests of safety and in order to insure
proper interpretation, all conditions requiring e
missed approach should be contained iIn section
91.227{b}. Accordingly, an additional condition
should be added to section 91.117(b} to the effect
that if landing minima camnot be maintained, a
missed approach must be executed.

BY 1THE NATIONAL TRANSPORTATION SAFETY BOARD:

/5/ ,],Qﬁuu_,[;l,, REED
Chairman

/s/ ﬁSL%‘B..M;I AUREL
emper

/s/ EBABLC.I.S_H_.MCADAMS
Member

/s/  LQUIS M, THAYER

Member

/s/ J.SA.E.EL_A_BLLEGISS
Member

January 14, 1970



APPENDIX A
Crew Information

Allen Romady Tennyson, aged 50, had been employed by the
G. A Robinson Land Company, Memphis, Tennessee, since December
1968. e held Air Transport Pilot Certiflcate No. 1378427 with
the following ratings: Douglas DC-3, commercial privileges,
airplane single-engine land. He passed a Federal Aviation
Administration first-class medical examination on April 17, 1968,
with no limitations. Kis total flying hours as of April 17, 1968,
vere 15,300, with 170 hours flown in the previous 6 months.  He
had flown approximately 1,600 hours in a Douglas DC-3 type air-
eraft and received his E- 3 type rating on My 24, 1967. Except
for one takeoff and one landing on March 19, 1969, no evidence
was found that he had aana E- 3 in any crew capacity since
flying as a copilot approximately dyear previous to the accident.
Since Deceaber 1, 1968, when he began working for the G. A. Robinson
Land Co., Tennyson had flown 140 hours: in a Piper "Navajo." Forty-
five hours were flown in March of 1969.

Marion Leo Hayes, aged 50, wes employed by Avion, lknc., as a
pilot. He held Air Transport Pilot Certificate No. 1&971119 with
the following ratings: Douglas DC-3, airplane single-engine land,
airplane multiengine land, comtercial privileges. He passed a
Federal Aviation Administration first-class medical examination
January 21, 1969, with the restricticon that "Holder shall possess
correcting glasses for near vision while exercising the privileges
of his airman certificate.” As of January 21, 1969, hi; total
flying hours were approximately 6,000,with 20C hours flown during
the previous 6 months. He recived a type reting in a E-3 on
June 2, 1961, when he was a commercial pilov. The records reveal
that he had flown over 2,000 hours as a pilot in the DZ-3 and met
the recent experience requirements of FAR. 81.47.

William Harvey Stovall, J., aged 26, worked for the Memphis
School of Aeronautics, Memphis, Tennessee. H held Commercial
Pilot Certificate No. 1750216 with the followingz ratings: airplane
single-engine land, flight instructor (airplane; and instruments!.
H passed a Federal Aviation Administration first-class medical
examination Pebruary 27, 1969, with no limitations. As of February 27,
1969, his record shows 900 total hours, with 250 hours flown durirg the
previous 6 months. There is no record of his ever having flown as
a pilot in a Douglas D¢-3.
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APPENDIX B

Aircraft Information

The following is general information of aireraft N142D
from January 1, 1968, through March 19, 1969.

Owner : Avion Alrwayd, Inc., Houston, lexas
Aircraft: MOd&l”o-.u.n.....Douglas E—3
Serial Number uuas 1946
N Number EEEEEEESR ..Nlll»al'.l
Operations Certificate No. gw-35{c¢)
Qertificate Effective Date: 1/23/67
Expiration Iate: 1/23/70

N142D vas removed from Avion Airways, Inc., operating Certificate
on March 19, 1969, per request of Avion Airways, Inc., to the Federal
Aviation Administration. The FAA approval was dated March 19, 1969.

On March 19, 1969, Nik2p was leased to ML \A#m Jackson of
Travel Associates, Memphis, Tennessee. Appearing on the lease
egreement (& partially burned copy was found in the wreckage) are
the words, "Mr. Bill Jackson or and West Tenn...." The document
was signed by Mr. John Hammett of Avion, Inc., and Bill Jackson.

The last operation of the aircraft by Avion Airways, Inc.,
&cg;rd.ing to the log book was a 40-minute ferry flight on March 19,
19695.

Aircraft Time Since Overhaul (TSO) ssssssssss 7584 40

The e of 7584:40 is a prorated time. The aircraft was
purchased from Ozark Air Lines and the Tgp on the aircraft at
that e, according to Ozark, was 9883:10., On March 13, 1969,
Avion Airways, Inc., in accordance with ¥aA Ac-121-1, Chapter &,
dated December 15, 1962, titled, "Proration,” corrected the
aircraft T to 7584:40 to conform to their operation.

Next Annual Inspection September 26, 1969
Next Operations Check T66T7:20 hours
Next Service Check 7597:10 hours
Engines : Pratt & whitney 1830-92
Right Engine S/N BP-464698
Time Since Qverhsul 23:30
Total Time 2873:30 (Estimated)
Left Engine S/N CP-3563L
Time Since Overhaul 755:10 (Before Prorate: 765:52)

Total Time Unknown
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Propellers : Hamilton Standard 23E50-505

Right Propelle~ S/N TO24

Time Since Overha:l 228¢c:42 (Before Prorate: 3329:53)
Total Time Imknown

Left Propeller S/N 126751

Time Since Overhaul 463:15

Total Time Unknown

The maintenance records of N1k2D indizated that the aircraft
was maintained in an airworthy condition in accordance with Avion
Airways, Inc., Maintenance Manual and FAR. 121.709. There were
no maintenance carry-over items and all discrepancies had been
corrected and appropriate sign-offs were made by the mechanics
and inspectors.

Weight ard Balance

An accurate determination is not possible due to the lack
of a load manifest and the demise in the accident of those responsible
for the loading.

The following weight calculations are based ca the operating
weight as found in the Operations Manual for the aircraft, a ramp
fuel weight of 3,600 pounds (603 gallons & 6 pounds per gallon),
an average passenger weight of 160 pounds, an average baggage weight
of 50 pounds per person, and a fuel burnoff of 1,800 pounds for
the flight from Memphis to Nav Orleans.

operating Weight 19,154 pounds (2 pilots, 1 female
flight attendant)

Subtracting Flight Attendant = 130

Revised Operating Weight 15,02k

Additional Pilot 160

24 Passengers 3,840

Baggage . 1,200

Fuel 3,600

Ramp Weight 27,82k

Taxi and-Takeoff Fuel

Estimated Takeoff Weight 27,5

Burnoff Fuel -1,800

Estimated Landing Weight ol

Maximum Allowable Gross Weigzht for Takeoff 26,200 pounds (sea level)

Maximum Landing Weight: 25,346 pounds

T o Rt
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APPENDIX C
Investigation

The Board received notification of the accident at
approximatelx\ 8_:3_0 a.m., e.d.t., on I\/larCh_ZO, 1_969, from
the Federal Aviation Administration., An investigating teau
was immediately dispatched to the scene of the accident.
Working groups were established for Operations, Air Traffic
Control, Weather, Witnesses, Human Factors, Structures, Power-
plants, Systems, and Maintenante Records. Parties to the
investigation were from the Air Carrier. General Aviation, and Air
Traffic Control functions of the Federai Aviation Adminis-

tra6t9i0n. The on-scene investigation was completed Mareh 25,
1969.

Hearing

No public hearing was held.
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16 GENERAL OPERATING AND FLIGHT RULES

{1) Unless ground visibility at that air
is ut least one statute mile; or

and-—

through 179 de ees, any odd thousand foot.
MSL saltitude
5,500, or 7,500); §

6,500, or 8,500).
(b) When operating @

rse of zero degrees
odd flight level
y Al5, or 235); or

of 180 degrees
ven flight level

{c) When opgrating above

and-—
through 175 degrees, any flight level, st
s000-foot fintervals, beginning Wt and in-

359 degrees, any flight
oot intervals, beginning at
ciudifg flight level 320 (such as flight level
320,/360, or 400).

INSTRUMENT FLIGHT RULES

$9J.115 ATC clearanca and flight plan Ye-

quired,

0 person may operate an aircraft in co¥;
Aled airspace under IFR unless—

ATTACIMENT NO. 3

PART 01

plon—wrd
8 AT

(a) Hrfme-filad an

(V) ITo Lk 1v
mu:'w

$01.116 Takeoff and
general,

(a) Instrument approackes to eivil air
ports. Unless otherwise authorized by the Ad-
ministrator (including ATC}, each person op-
erating an aircraft shall, when an instrument
letdown to an airport is necessary, use a stand-
ard instrument approach procedure prescribed
for that airport in Part 97 of thii chapter,

(b) Landing minimum,.  Unless otherwise
authorized by the Administrator, no person
operating an aircraft (except a military air-
craft of the United States) may land that air-
craft using a standard instrument approach
procedure prescribed in Part 97 of this chapter
unless the visibility is at or above the landing
minimum prescribed in that Part for the proce-
dure Used. If theé landing minimum in a stand-
ard instrument approach procedure prescribed
in Part 37 is stated in terms of ceiling and vis;-
bility, the visibility minimum applies, How-
ever, the ceiling minimum shall be added to
the field elevation and that value observed
as the MDA or DH, as appropriate to the
procedure being executed

{e) Civil airport tekesff minimums. TUo-
less otherwise authorized by the Administra-
tor, no person operating an aircraft under Part
121, [123.3 129, or 135 of this chapter ray
take off froma civil airport under IFR unless
weather conditions are at or al-ove the weat} ~r
minimums for IFR takeoff prescribed fOr . hat
airport in Part 97 of this chapter. If takeoff
minimums are not prescribed in Part 9 of
this chapter, for a.particular airport, the fol-
lowing minimums apply to takeoffls Mder IFR
for aircraft operating under those parts:

(1) Alreraft having two engines Or less:
1statuto mile visibility.

(2} Adreraft having more than two en-
gines:§ statute mile visibidity.

(d) Military nairports. Unless otherwise
prescribed by the Administrator, each person
uperating a civil aircraft under IFR into, or
out of, a military airport shall comply with

1} Ipp

landing under IFR:

(Ch. 26—, 10/14 /48




PART 91 GENERAL OPERATING AND FLIGHT RULES 16-1

the instrument approach procedures and the
takeoff and landing minimums prescribed by
the military authority having jurisdiction on
that airport.

(e) Comparable values of RVR and ground
visibility.
@ If RVR minimums for takeoff or

ch. 31

landing are prescribed i an instrument ap-
proach procedure, but RVR B not reported
for the runway of intended operation, the
RVR minium shall be converted te ground
visibility in accordance with the table n
subparsgraph (2) of this paragraph and
observed as the applicable visibility mini-
mum for takeoff or landing on that runway.
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L(2) RVER Visibility cedure prescribed in Part 97 of this chapter
(statute miles ). shall comply with the requirements of this
1600 feet Y% mile section. This section does ot apply to the use
2400 fect % mile of Category II approach procedures.
3200 feet e L(b) Descent below ¥DA Or DR. No per-
4000 feet 4 mile son may operate an aircraft below the pra
4500 feet s mile soribed minium desesat altitude or continue
5OOO feet 1 mile an approach below the decision height unless—
6000 feet 11, mile { (1) The aircraft is in a position from

L(f) Vue of radar in instrument approach
procedures. \Nhen radar isapproved at certain
locations for ATC purpeses, it may he naed
not only for surveillance and precision radar
approaches, as applicable, but also may be
used in conjunction with instrument approach
procedures predicated on other types of redio
navigational &ids, Radar vectors may he nu-
thorized to provide ecourse guidance through
the segments of an approach procedurs to the
final approacn fix or position. UpON reaching
the fmal appmach fix or position, the pilot will
either complete his instrument approach in
accordance with the procedure approved for
the facility, or will continue a surveillanee or
precision radar approach toa landing.

E(g) Vueof Zow or medium frequensy simul-
taneous radio ranges for ADF procedures.
Low frequency or medium frequency simul-
taneous radio ranges may he used as an ADY
instrument approach aid if an ADF proced-
ure for the airport concerned is prescribed by
the Administrator, or if an npproach is con-
ducted usingthe gams courses and altitudes for
the ADF approach as those specified in the
approved range procedure,

L (k) Limitations on procedure turns. In the
case Of a rydar initial approach to a final ap-
proach fix or position, or a timed approach
from a holding fix, or where the procedure
specifies "'NOPT""or ""FINAL'", no pilot may
make & procedure turn unless, when he re-
esives his final approach clearance, he so ad-
vises ATC.J

[391.117 Umitetions on use of Instrument
approach procedures (other than

Category 111
[(a) Reneral. Unless otherwizgs authorized
by the Administrator, each person operating
an aircraft using an instrument approach pré

(Ch. 28-EF. 11/18/67)

"-080-57-2

which a normal spproach to the runway of
intended landing can he made; and
{(2) Theapprosch threshold of that run-

way, or appmach lights or other markings

identifiable with the approach end of that

runway, am elesrly visible to the pilot.
[1f, upon arrival at the missed approach point
or decision height, or at any time thereafter,
any of the above requirements am not met, the
pilot shall immadiately execute tha appropriate
missed approach procedure,

L(c) Inoperative or wnusable components
and wisual eids. The basic ground componerts
of an ILS am the localizer, glide slope, outer
marker, and middle marker. The approach
lights am visual aids normally associated with
the ILS, In addition, if an TLS approach pro-
cedurs in Part 07 of this chapter prescribes &
visibility minimum of 1800 feet or 2000 feat
RVR, high intensily runway lights, touchdown
zone lights, centerline lighting and marking
and RVR are aids aseceiated with the ILS
for those miniums. Compass jseator or pre-
cision radar may be substituted forthe outer or
middle marker. Su~veillance radar may be
substituted for the outer marker. TUnlexs
otherwise specified by the Administrator, if
a ground component, visusl aid, or RVR ig
inoperative, or unussble, or not utili, the
straight-in minimums prescribed in any ap-
proach procedurs in Part 97 are raised In
accordanes with the following tables, If the
related airborne equipment for a ground cora-
ponent is inoperative or not utilized, the ig.
¢reased minimums applicable © the related
ground component shall be used, K more
than one ormponent or aid is inoperative, or
unusable, or not utili, esch minimum is
raised to the highest minimum required by any
one of the components or sids which is inop-
erative,or unusable, or rot utilized.
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E(1) ILS and PAR,

GENERAL OPERATING AND FLIGHT RULES

Incresse
Component Increase visibility Approac’:
or aid Gecision (ststuts category
belght miles)
LOC* ...} ILS approach |.._________]| AL
not author-
ized.
GS reeee| As specifled In Al
the proce-
dure,
OM,' MM | 50 feet ... None ...} ABC,
OM,' MM* | 50 feet ... % cwomnea] D
ALS . __ 50 feet ___.___ Y o] AL
SALS ____.]150 feer _______ Yo ABC.

1 Not apulicable to PAR,
L(2) ILS with visibility minimum of

1,800 or 2000 fect RVR.
Tacren
Component Increass risibliiry Approach
or aid deciaton {statote category
beigh? niles)
LOC ...} ILS approach |._.._.___._! AlL
oot author-
ized.
G8 ... Asspecified In [.ono— —i AlL
the proce-
dore.
OM, MM _! 50 feet ______. To 14 mile | ABC.
OM, MM .| 50 teet ___._..| To% prie | D.
ALS 50 feet To % mile : All
HIRL, Nose —| To 3 mile ; AlL
TDZL, |
RCLS.
RCLM ____} /g ~welfedin [ _.___ | AL
the proce-
due,
RVR None To 14 mile | ALL

L(3) POR, LOC, LDA, and ASiL.

Increase
Component Incrense visibllity Approarh
or sld MDA (statute category
mllex)
ALS,SALS | Nope e aeo 14 mile ..| ABC,
HIRL, Nooe ______.___ 1 mile __{ ABC,
MALS,
REILS.
[(4) NDB(ADF) and LFR.
Increase
Component Inerease visibitity Approach
or ald MDA {statute category
miiles)
ALS _____] None __...... 3% miie __| ABC. ]

PART 91

91.119 Minlmum altitudes for IFR perationd.
(s) Except whan necessary for takeoff pr
g, or Lnless otherwise authorized by 6
inistrator, no person may operste an Air-
crafi under IFR below—

) The applicable minitoum sltftudas
ribed in Parts 95 and 97 of thif chap-

prascn in those Parts—
{i) Yn the case of operatiofls over an
area dégignated as s mountainuus area in
feet above

Part 95, an altitude of 2,000
the higﬁl\st. obstacle within/a horizontal
distance qof five statute mples from the
course to he flown; or
(ii) In any other casef an altitude of
1,000 fest abdve the higheit obstucle within
a horizontal distance off five statute miles
from the coursg to be flown.
However, if both s\MEA/ and a MOCA are
prescribed for a pardiculyr route or route seg-
ment, & person maT opeYate an aircraft below
the MEA down to, buf\hot below, the MOCA,
when within 25 statutefipiles of the VOR con-.
cerned (based on the pilot's reasonable esti-
mate of that distancd).

(b) Olimb. Clinfb to % higher minimum
IFR altitude shall begin §\mmediately after
passing the point peyond which that minimum
altitude applies, ¢xcept that, when ground ob-
structions intervene, the poind beyond which
the higher minfmum altitude applies shall be
crossed at or gbove the applicable MCA.

§91.121 IFN cruising altitude on fiight Tevel.

{a) In ecgnirolled airspace. gch person
operwiing An aircraft under TFR in level
cruising flight in controlled airspyce shall
maintain Ahe altitude or flight level \assigned
that airghaft by ATC. Howaver, if the ATC
clearandge assigns “VFR conditions-on-t4p,” he
ghall rhaintain an altitude or flight leyel as
prescyibed by §91.109.

(bJ In uncontrolled airspace. Except while
holding in a holding pattern of two mNn-
utes or less, or while turning, each persot op-
e tmg an aircraft under IFR in level eruising

ght, in uncontrolled airspace, shall maintai
-An anpropriate altitude ns follows:
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