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A dcoicolppl Vulley Alrouys, Ince, DetioviZiloan . 1H
cIa 'shﬂd at L Croose, Wiseonsin, on lloverber 7, -l'fg Jy
1663 eentr:l ctancar: time vhile creeutln;: o nonpreel.d
arpreach in Iastrment rht concltionc. The :111"""41+
spprexdmtety §,000 1ot ran the threchold orf Pummy 13 on the o
sentorline.  The alreralt wus destroyec Ly impeet, The eaptain, flrot
olflcer, and three of the four piccencers swotalned cericus Infwricc.
Tihers wel no peotecruch {lrc,

The Lationnl Troncportation tatety Toard determines that the provatle

cuuse of this accident was that for reasons unrnown, the eaptwln ralleq
Lo raintaln wltitule at winipe decgent altlitude and alloweo the drersst
to ceseend below the helrhit of treec vhile oxecutin:s u nonprecision
instrusent spprozch in inctrmgent 114t concitions.

Investi:- ticn

The Lz Crosce ltandoipal Adrport in oitwsted on Freach Islund, nlonc
“le suotern Chores of L'} Onalackrn, wdlagont to the Migoiccipvl Kiver,
Tue wirport elevation ic €83 foet meon cen level (moz.l.); Lunvay 15=321
20,200 Teet lome nid 100 feet wide. The runwany i- -nuipped with hivhe
intensity runwsy Mihts and the approcch en: of PFunsuwy 13 ulso has Fumvay
Eng Idermtifler Lichus (FEIL), Thece i{dentifler lik,...., verc hot cperating
t the time of the accldent. They had not been in cervice sluce Aunst 3,
1770, and 4 liotice *+o Almmen {LOTA) bnd bLeen istued to that effect,

-

Inetruent arpresch procedures ot the Lo Crosce Vunicipal Alrport
require the use of the La Crocse Very Hirh Froauency Cnnldirectional Radio
kainge (VO ) fuellity loeated within the field bowndaries., An authori-ed
VOR inctrument approach 1o desipnuted for Rumwy 13. An arpropriate

ot ®
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Cymonsic

A Mizsizoivpd V_n.lley rireays, Inc., leiwvillang LHC-C, L0,
crashed &t La Crocce, Wisconzin, on llovember 7, 1970, =t arprosimately
1603 ¢cen=ral ;;tv.nda.rd time vhile executing a nonpreelolon inctrumont
approuch in instrument flirht conditions, The alrerzit struck trew:
approximitely 14,000 fect fram the threchold of Rumwuy 13 on the anprouch
centerline, 'i"ne aireraft was dectroyed by Impuct, The captain, Iirct
officer, und three of the four puscengers sustained sericus injuries.
There vas ne wostecrach fire,

The National Transportation Safety Fourd determines that the probable
ceuse of this accident was that for reasond wnknowvn, thz captuln {ailes
to maintain zltitude at minime: dececent axltitwle wnd allowea the uircratlt
to descend Yelow the helrht of trees vwhile executin: i nonprecision
instrument approach in inctrument flipht concitions,

[nvectiction

The La Crosce Municival Adrport ic cltuzted on french Icland, along
the eastern chores of Lake Onalaska, adlacent to the tllssisciypl Fiver.
The alrport clevation iz 692 feet mean cea level (mazole); Fummy 13-31
is £,008 feet long and 100 feet wvide. The munay ic coulpped with hxh-
intensity runway lirhts and the approach end of Pumay 13 wlio hac hunway
End Identifier Liyhts (REIL). These identifier lights vere not orerctin:
at the time of the accident. They had not been in cermvice cince Aumut o,
1970, and = Jiotice +o Airmon (KEOTA:-‘.) had been fosued to thet offect.

Instraient approach procedures nt the Lo Crosce Mundelpal Alrport
require the wse of the Lo Crosce Very Hirh Proguency Cmnpdalroztional Fadlo
Range (VOR) focility loeated within the uelt. towdaries. An autheri-ed
VOR instrument approuch ic desipnated for Rumway 13. An apprcpriate
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intercepting radial from the Nodine VOR determines the position of the
final approach descent fiX. Dual VCR equipment is required for the afore-
mentioned <zscent fix.

The Midway Intersection, the final descent fix for Runway 13, is
positioned %.1 nautical miles from the touchdown zone of that ruaway. This
fix is shown as the intersection of the 069° radial of the Nodine VOR and
tke 138° inbound radial, to the La Crosse VOR. 1/ Pilcts are authorized to
descend to the minimum descent altitude of 1,040 feet m.s.2., or 388 feet
atove the touchdown zone elevztion of Runway 13, for a straight-in approach,
after they cross the VOR at La Crosse.

If visual contact is not established with the runway environment from
o position that vill permit a normal landing to be effected, the pilot will
maintain the minimum descent altitude and execute a missed~-approach proce-
dure no later thun the aircraft's passage over the La Crosse VOR station.

Following the accident, the navigation facilities at La Crosse Airport
were ground Checked af’. £light checked by the Federal Aviation Administration
and found to have been operating within the specified tolerances.

The flight, operated by Mississippi Valley Airways, Inc., wmss operating
under the new Part 135 of the Federal Aviation Regulations as a scheduled
air taxi/ecrmereial operator.

The flighterew had originated a series of flights at La Crosse at
approximately 455 2/ on the day of the accident. The flight had scheduled
stops at O'Hare International Airport, Chicago, Ill., Janesville, Wisc.,
returning to La Crosse, thence to Winona, #inn., and Minneapolis, Minn,

Weather assoclated with an extensive low-pressure area had extended
over the entire Mississippi Valley Airways route structure on the day of
the accident and had necessitated instrument approaches at all of the
en route stops prior to the accident.

N956SM, with the radio call sign of VAIAIR 106, depexted from the
Minneapolis-St. Paul International Airport at 1525. The flight was cleared
vis Airway Victor 2 to the Winona Airport to maintain 5,000 feet.

On reaching the eruising altitude, VALATR 106 was flying through the
cloud tops of a lower cloud layer. The first officer recalls that a trace
of ice was noticeable on the blade arm attachment of the windshield wipers.

1/ See Chart, Attachment 1.

g/ A1l tines wed hcrsin are central standard based on the 24-hour clock.
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Shortly after the 1525 departure from Minneapolis, the flight vas notified
that the weather at Winona vas below the authorized landing minimuwmns.

VAIATR 100 requested an air traffic control clearance to overfly Winona

and proceed to the La Crosse Airport. Iinneapolis Air Route Traffic Control
cleared VALAIR 106, via a Holman transition 3/ to the La Crosse Airport.
When the clearance was acknowledged, the flightwas advised to change radio
compund.cations t 0 La Crosse Flight Service Station (FSS), The ctation
responded to the initial radio callup frm VALAIR 105 and replied with the
1557 La Crosse weather observation.

The weather report relayed to the flight was an indefinite ceiling,
600 fect obscuration, visibility three-fourths of a nile, light darizzle
and fog, temperature 50°F., dew point %0°F., wind calm, and altineter
setting 29.62 inches. Dwing a later intervicw, neither pilot erpressed
concern that the reported weather would oresent a problem during the approach
or landing phase.

A special observation taken at L3517, because of this accident, reported
the La Crosse weather as indefinite ceiling, 500 feet obscuration, vivi=-
bility one-half mile, light drizzle, fog, temperatiure 50°F., dew point S0°F.,
wind calm, altimeter setting 29.63 inches.

Weather observations are made by F3S personnel certificated by the
National Weather Service. The prevailing visibility is estimated by sight-
ing pard objects that are a known distance irom the cbservation point.
Ceiling observations are nade by means of balloon measurements, pilot
reports, and the weather observer's estimates. The above ceiling values
were estimated.,

En route to the Holman Intersection, the flight crossed the Winona
VOR facility at an altitude between 3,000 and 4,000 feet, descending. At
160%, the flight reported passing this VOR navigational fix to La Crosse
and the aircraft continued to hescend.

The pilot=inscommand recalls passing the Holman Interseciion at 3,000
feet m.s.,1. and he also recalls crossing the Migway faead descent fix at
2,100 feet. On the approach, the pilot=inecommand chose to cperate the
aircraft without extending the landing flaps and to maintain a 110=knot
airspeed during the descent.

The captain stated that on this type of approsch, he would normally
maintain & 400-t0 500~foot=per-minute rate Of descent frm the finaldescent
fix. He believes that on the approach that resulted in the accident, te
aircraft was allowed to descend at the 400=to 500-foot=per-niinute rate,

3/ See Chart, Attachment L



llowever, the memory of both pilots is spotty for the intervel after passing
the Midway Intcersection, and the interviews kith the pilots during their
hospital recovery period &id nst develop my significant facts on the
approach phase of the accident flight.

Both pilots stated thst during the descent to the minimm descent
altitude, they saw n small island which lies slightly to the right of the
inbound eourse to Runway 13. The ceorilot docs NOL remerder specifically
culling out the vacated aititudes on the dcscent, but he said that normally
he starts the callout prosedure 300 To LOO feet above the decision helght
and believe; that he did zot deviate from his normal callout procedure dur=
ing this particular appronch. However, hiS last recollection of the
flight is sighting the aforementioned island.

The piloteinecomman? reezlls that the copilot called the 1,100-foot
altitude. Additionally, the pilot recmembered leveling the aircraft after
the 1,100-foot cu2)l and, chortly therzafter, the copilot calling out
"trees." However, the pilot does not remember the magnitude of the time
interval between the 1,100=foot call =nd the tree warning call,

Both wing;, the wing-mounted encines, the left main landing gear
strut, and the left hori:zcntal stabilizer separated frm the aircraft
when It struck the trees.

Two fishermen wio were working on a lakeshore dock about 300 feet
north of the crash site saw the airemft emerge from a fog bank. The noise
of the approaching flight coused them to direct their attention toward it.
They saw the aircraft emerge from the fog below treetop height and they
hesrd it hit the trees.

Both of the fishernen are well azguainted with the lake's enviromment;
however, when they had returned to tke dock about an hour prior to the tine
of the accident, they had =isced their Intended landfall by about one«half
mile because of the dense fog.

A statement was obtained from a local resident whose hoaze was 75
feet from where the zireraft fuselage came to rest. He stated that he
heard the aircraft strike the pmrd z=nd went outside to assist the injured
personnel, He also repoited that veczuse of the dense fog, he could not see
the tops of the S0-foot trees in the immediate area, nor could he see the
trces across the road (100 feet) from his residence.

N956SM was @ DeHavilland DHC-6 Twin Otter type aircraft. This model
aircraft has a fixed triecycle landing gear and is powered by tyo Pratt &
¥hitney PT6-20 turbo prope=ller engines.



The alrcraft was certificated and registered, as required by Pederal
Aviation Regulations. Alreraft records reflected proper maintenance
inspections and there were no outstanding maintenance ¢icexepancies which
could be construed s having contributed to the accident. Detuiled exanie
nation Of the aircraft cystemc, airframe, and powerplants did not disclose
any pre-impact failurcs or malfunctions.

Shop exemingtion and test of the captain’'s and the copilot's altimeters
and both rate-of-climb indicuztors disclosed the follewing: 1. The copllotls
altimeter and both of the rxte~olf«zlimb indicator; functicned normally and
were within speeification tolerance. 2. The eaptziats altimeter wus stuck
at a reading of 8,320 feet. Dicassembly of the aforementioned instrment
revealed a broven pivot to be the cawse of the erron-ox reading. Imouct
deceleration was determined toO have been the cause of the broken pivot and
the displacement of the altimeter's indicating mechznisn,

Flighterew interviews did not, reveal gny discrepanscies involviag the
flight operations. During the intervieus, t%/e pilots were questioned
specifically on the operation and reliability of the aireraft's altimetry
during the five approaches they executed thuat day prior to the fimal '
approach at La Crosse. lleither the captain nor first officer had cote6
any wnusual or incorrect altimetry operation that Cay.

Captain Puul F, Tyvani, aged 27, Was crployed by Hississippi valley
Ainnvays on October 13, 199, Fe holds an Airline %rancport Pilot Certifi-
cate, No. 1762217, with retings in airplane multiengine land, cormerci
privileges, aud airplane sinele-engine land. lie is a certificated flight
instructor, Ceiutificate lo., 1762217, expiration date !y 31, 1972.

Captain Tyvand *ad satisfactcrily passed hic list examination on
May 22, 17713, without limitations, for a Fcderai Aviation Administration
first-class medics: certificate.

) He had accumulated a total of 2,350 hours, of which 920 hours were

in the DeHavillanc DHC-6 aircraft. His total inctrument time vas 143

hours, of which 82 hours were logged vhile employed by the lississippi
Valley Airwvays. Following his proficiency flight check and en route quali-
fication check on August 28, 1970, he had served as pilct~in-command for
191.8 hours. His pilot-in-command time in the last 92 days wa 1&g.i hour; .
He had flown 6 hours during the past 24 hours ard heé a l2-hour rest period
prior to this flight.

First Officer Bruce A. ¥arhanik, aged 24, wes envloyed by iississippi
Valley Airways on April 13, 197", e Lolds a commerc.al pilot certificate,
No. 1794480, issued August 1, 1969, with ratings una limitations in airplane

sinsle= ond @ultiencine lond, instruments, B 1is al:-z% qualified to exercise
the privileges of a“flight instructor until December 31, 1971,



Mr, Warhanlk hul pasced his last phyrieal examination satisfactorily
for a Federal Aviatlon Adninictration first-class medical certificate with
tue Limitaticn that the holder chall war correcting glasses while exercicw
Ing the privileges of hisc airman certificate. Mr, Warhanik was wearing
corrective plasces at the time of the accident.

e cempleted Tirst officer fiisht training on April 25, 1970, He had
rlown a tctal of 2,77 hours, of which =77 hours were in the DeHavilland
UC- aurvraft, His total instrument time was 140 hours, of which 42 hours
vere leorped while employed by Miscissippi Valley Airways.

Mr, Warhanii had flown 6 hour.. In the prior 24-hour period and had a
1%-hour rest period prior to the accident flight.

Analysis and Findings

The flightpath of VAIAIR 106 was recenstructed ffam the flighterew
interviews, recorded radio communications, ana witnes. statements. Based
on the inferration derived from these sources, the flightpath flown during
the instmmment apprcach to La Crosce was consistent with the authorized
proceduras, With the exception that the descent was continued throusgh the
minimum descent altitude, The thrust of the investigation was centered on
uneovering. the reasen(s) the pilot continued the descent to an altitude
below the height of the trees.

The crew described different Nodine VOR rudials which would variously
relate the aircraft's position to crozsing the lakeshore, approaching the
rursgy, being over the runway threshold, and passing the La Crosse VOR.
Several other piiots of Mississippi Valley Airways €escribed using similar
VOR radial cross-checks from the Nodine VOR as trose reported by the crew
of N9tESH.

Such jyrocedures, as described ubove, may imply a technique that
accomodates the short takeoff and landing (STOL) aircraft flight performance
characterictics of the DeHavilland Twin Otter aircraft and the terrain
profile of a nonprecision approach to Runway 13. However, the same author-
ized minimxa descent altitude that lirits the descent of the Twin Otter
applies to the DC-9 aircraft operating into the La Crosse Airport. Thus,

a pilot with moderate experience in the slower and smaller aircraft would
not feel uncomfortable descending to a lower altituce in this approach.

Thic would be particularly true over a level surface such as a body of
wvater. A pesition fiX along the flightpath track as the aircraft aprroaches
the pilot's "point of decision,"” could be used to alert the pilot to either
accept a missed~aprroach procedure, to attempt a "look-see™ for the runway
threshold, or if approaching rising terrain, to adjust the aircraft's
altitude to assure adequate obstruction clearance.




The expanded use Of navigaticnal nids not published on the approach
chart IS & technique that is not unsafe as long as the pil-»t does not
deviate from the authorized approach procedure.

The pilots of VALAIR 106 stated that they normally monitor the air-
caaft™; progress along a 54 rauticalemile track frun the Midwny [inal
descent fix to the La Crosse VOR by utilizing an arbitrary rodial from
the tlodine VOR. The captain stated thut the 290° Hodine VOR radial was
celected for reference con this particular approach, ThiS radial is
selected to intercept the inbound cource at a position that will indicate
to the pilot that the aireraft is passing over a point about one-half
mile fran the threshold of the approach to Runway 13. This point coincides
with a ground position where the upproach course line and the shoreline
intersect.

There is no evidence, in this case, that the navipational aids were
misused by the flightcrow; h~vwever, the inplicrtion is that a reference
point relating to the likeshore would be assessed by the pilot to dccidc
his further actions before reaching a position over the VOR station.

The pilot=in~command, during interviews, was able to recall many
details of the flight up to that point in space where the suthorized
minimum descent altitude wes neared., Then, his statement related only to
viewing the obscured outline of the small tslaud to the atfreraft's right
cide, hearing the first officer's altitude callout at "1,100 feet," levela
ing the aircraft at that altitude, and attempting a pullup of the aircraft
when the trees were cighted,

The captain stated that he did not recall seeing the surface of the
lake after the aircraft pasced the final descent fix.

The copilot, suffering from head injuries incurred¢ from the crash,. had
no recall of the events immcdiately preceding the accident.

The ground witnesses on the boat dock saw the aircraft emerge from the
fog below the level of thec treetcps; however, the witnesses were not able
to state whether the sircraft was in level flight or was descending.

The factors that would have created an illusion to produce a positive
pilot response to descend the aircraft in order to maintain level flight
were not present during this approach. However, if the pilot flying the
plane were to interrupt his instruwent scan momentarily aad look outside of
the aircraft, the restricted visibility would not have permitted him to
recognize an aircraft altitude deviation.

Recognizing that the altimeter installation and calibration errors
plus the height of the initial tree impact may account for approximately
88 feet, there remzins 300 feet of altitude that is not accounted for.



Without pound reference and with the tine interval involved with the
dcscent rte of this type aircraft, M experienced pilot would be unlikely
t0 disrersed the azltimeter in his instryument scun throughout 300 feet of
descent, Turbtulenes or icing condition:: were not present to distract him
from his primary approach task, nor was tho existing wind a factor to
sreate concentraticn problems in order to maintain the aircraft on the
approach course. In fact, the pilot hud departed from the La Crosse
Airport twice that <{ay and hc had completed the same approach several hours
earlicr under similar reported weuther observations.

Confident of ihe alrcraoft performance and anticipating that f£light
conditions ut the rumwvay threshold would duplicate the weather existing
on the previous oprroach earlier that day, the pilot. my have intentionally
descended below und leveled cff at some altituce below the minirnun descent
altitule. Ghortly thereafter, the alrceraft descended to treetop level.
Apparently, the final descent wes gracual, unintentional, and unrecognized.

PROFABLE CAUSE

The National Traasportion Safety Board determines that the probable
cause of this accident was that for reasons unknown, the captain failed
to maintain altitude at minimum dcscent altitude and allowed the aircraft
to descend below the height of trees while executing a nonprecision
instrument approach in instrument £1light conditions.

RECOMIFIDATION

During nn anz2lysis of low-visibility «pproach accidents, where flight-
path obctruction clearance vas a factor, the Board questloned whether
accurate altimetry, illusions of helght, and altitude awarenecs my have
been involved in the causzl area. The Eoard beliceves that this accidcent,
and others which have occured under gimilar instrument conditions, may
have heen averted if both pilots had paintained a continuous cross-reference
to their respective altimeters.

The Board rezommends to the Federal Aviation Administration that:

Flighterew technigues be developed for use during the
execution of ncaprecicion instrument wpprozches that
WAL require continued altitude reference cnllonts by
the nen-flying pilot during the tine the aircraft is
maintaining the minimam dcscent altitude. Thece
callouts zhowld bte nade at reasonable tine intervals
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until the aircraft crosses the ru=way threchold, or
until a missed-approach procedure is commenced.

BY THE NATIONAL TRANSPOXRTATION SAFETY BOARD:

/s/

/s/

/s/

/s/

/s/

May 5, 1971.

JOHN H. REED

Chairman

OSCAR M. LAUREL

Member

FRANCYIS H. McADAMS

Menoer

LOUIS M. THAYER

Member

ISABEL A. DURGESS

Menrber
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