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D. SUMMARY

On March 29, 2001, at 19:02 Mountain Standard Time (MST) time, a Gulfstream
[, registration number N303GA, operated by AVJET Corp., collided with terrain about
0.4 miles northwest of the Aspen-Pitkin County Airport, Aspen, Colorado. The airplane
was destroyed and the flight crew of 2, one flight attendant, and all 15 passengers were
fatally injured during impact with sloping terrain. The accident site was about 100 feet
above the airport elevation of 7815 feet. The flight had arrived under Instrument Flight
Rules and had reported the airport in sight. The flight was operating as an IFR flight
under FAR Part 135 operations. The reported weather at 18:53 was wind 250 degrees
at 3 knots, visibility 10 miles, light snow, few clouds at 1,500 feet, ceiling 2,500 feet
broken, 5,000 feet broken. Approximately 10 minutes after the accident the reported
visibility decreased to 1% miles in light snow.

The Performance Group chairman arrived on scene the day after the accident and
commenced on scene documentation of the accident site and evaluation of the
available radar data. Cockpit Voice Recorder (CVR), Federal Aviation Administration



(FAA) radar data, weather data, and Air Traffic Control (ATC) communication data
were used to develop the time history of the accident aircraft motion described in this
report. Calculations of performance parameters derived from the radar data for the final
several minutes of the flight are presented in this report. Composite plots will
graphically show the location and orientation of the airplane when key events occurred

E. DETAILS OF FIELD INVESTIGATION
1. Accident | ocation

The accident aircraft debris was found scattered in and around the main wreckage
resting location. The aircraft had initially impacted one side of a large (~ 50 yds)
drainage ditch leaving a furrow in the ground, and then impacted the opposite wall of
the drainage ditch. The location of various features at the impact location was
determined by a Global Positioning Satellite (GPS) receiver. The location of the main
wreckage was determined to be 39° 14.278’ N, 106° 52.621’ W, at an elevation of 7760
feet. For details, see the Aircraft Performance Group Chairman’ s Wreckage Site
Factual Report.

F. RADAR DATA
1. Radar Data

Airport Surveillance Radar (ASR) data was obtained from the Aspen TRACON
for N303GA and several flights that either performed missed approaches or landed
prior to the accident. ASR data was obtained in range-azimuth-altitude format, and
converted to x-y-altitude format. Radar data was also obtained from the Denver ARTCC
using their NTAP format. A tabular version of the ASR data is given in Attachments I-1
through 1-6 showing the raw range —azimuth and converted x-y coordinates. Plots are
given in attachments I-7 through 1-9 showing the ground track of the accident aircraft
from both the NTAP data and Aspen ASR in latitude longitude format and x-y position
format relative to the Aspen ASR antenna.

Attachment | -7 depicts the NTAP and ASR radar data for the entire approach of
the accident aircraft plotted in latitude—longitude coordinates. Attachment I-8 depicts
the altitudes recorded on the ASR radar data as a function of UTC time. Attachment I-9
shows the final four minutes of the approach into Aspen airport. UTC time and
transponder altitudes are included on the plot, and the crash site and RWY 15 are
noted. At 02:00:49 the flight descends below 10,000 feet and begins it's final descent
into the airport. The next minute show the airplane maneuvering to the right slightly,
then maintaining a relatively straight track until 02:01:27 when the airplane had
descended to 8600 feet. A slight deviation to the right towards the centerline of the
runway is noted starting at 02:01:45 until the end of the recorded radar data. The final
radar return was at 8000 feet altitude, and was approximately 0.35 n.m. north-northwest
of the crash site.



Radar data is overlaid on a topographical map of the area in attachments [-10
through 1-12. Attachments I-10 and |-11 show the ground track in different scales.
Attachment [-12 shows a three-dimensional view of the overlaid data onto a digital
elevation model from the topographical data. The view in attachment 1-12 is from 30
degrees elevation (90 degrees is a directly overhead view). Note the terrain elevations
are exaggerated in the vertical direction, such that the elevations are 2 times the actual
terrain elevation.

The aircraft followed the VOR-DME approach. Attachment | — 13 shows the
altitude of N303GA as a function of North Range, relative to the ASR radar antenna.
Selected ATC callouts regarding the visibility of the airport are shown on this
attachment. Locations of the Red Table VOR, approach fixes and missed approach
point (MAP) from the Jeppesen Chart are also shown in this figure. A picture of runway
15, as viewed during the approach to runway 15, is shown in figure 1.

Radar data was also obtained for several aircraft that performed missed
approaches, and one aircraft that landed within 30 minutes prior to the accident. All of
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the approaches are compared in attachment | - 14 with the accident airplane approach.
Plots of each aircraft individually compared with the groundtrack of N303GA are
shown in attachments | — 15 through | - 17. Plots are labeled with the transponder
altitude and time of each radar return. Attachment | - 15 show the approach of beacon
6751, which executed a successful landing approximately 10 minutes before the
accident. Attachment I-16 shows data for beacon 2266, who performed a missed
approach approximately 5 minutes before the accident. Beacon 2266 never descended
below 10200 during the missed approach. Attachment | -17 shows the data for beacon
3560, which missed the approach two times. One missed approach was 20 minutes
prior to the accident, and the other missed approach was 4 minutes prior to the
accident. On the first missed approach by beacon 3560, the aircraft never descended
below 10300 feet, and on the second missed approach, the aircraft descended to 9800
before beginning to climb out. The airplane started to climb from 9800 approximately
1.5 miles from the approach end of runway 15.

Radar Data-based Performance Calculations

Aircraft performance data for the final portion of the flight, calculated using radar
data, aircraft data, and weather data are presented in this section. The aircraft
aerodynamic data was obtained from the manufacturer, and an estimate for the aircraft
weight at the time of the accident was obtained from the Operations Group Chairman.
The three dimensional radar data, aircraft aerodynamic data, weather data and the
local magnetic variation were used to calculate performance parameters such as
groundspeed, airspeed, rate of climb, and aircraft orientation parameters such as pitch
and roll angles.

Time C lati

A time correlation was made between the ASR radar data, NTAP radar data,
CVR transcript data, and Air Traffic Control (ATC) radio transmission transcript data.
Times indicated with the ATC data were used as the reference time, and CVR, and
ASR radar clocks were adjusted accordingly. Times given in this report are in 24-hour
format, in the form HHMM:SS (UTC). The CVR records information relative to an
elapsed time in seconds, and are assigned a time of day correlation.

Cockpit Voice Recorder (CVR) information was correlated with ATC
communications time of day utilizing the radio communications between N303GA and
the approach control at Aspen Airport, which was recorded on both sources. The ATC
transcript and ASR radar data was provided with a time of day. Correlation between
the times provided with the radar data, ATC, and correlated CVR time were provided
using various altitude callouts recorded on the CVR transcript.

The ASR radar data records each three-dimensional data point approximately
every 4.6 seconds, and is subject to system position error tolerances. Since the
performance calculations require smoother and evenly spaced input data, the radar
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data was smoothed and interpolated to one data point every second. The smoothed
and interpolated data is compared with the recorded data in attachment |1-12. Data is
shown for altitude, east distance, and north distance as a function of time. The
smoothed groundtrack is shown in attachment I-19, along with selected callouts from
the CVR transcript. The last recorded radar return occurs at 02:01:50. Calculated
parameters after that time should be considered approximate.

Weather Data

Upper level wind data was obtained from the Weather Group Chairman for
0000:00 UTC on the day of the accident. For details of the wind data and data
collection information, see the Weather Group Chairman’s factual report. A profile view
of the recorded winds used in the performance calculations is shown in attachment I-
20. This attachment shows wind speed, wind direction, and static air temperature as a
function of height.

Calculated Performance Parameters

Performance parameters computed for the entire flight are shown graphically in
attachments 1-21 through 1-24. Attachments | - 21 and | - 22 show the calculated
parameters for the first half of the flight for the last ten minutes of flight, and the last
minute of the flight is shown in attachments | -23 and | -24. The calculated parameters
include airspeed, flight path and pitch angle, vertical speed, and magnetic heading.
Also shown on these plots are selected excerpts from the CVR transcript.

The flight was following the VOR/DME approach, and was following the altitude
step-downs in the approach. The airplane crossed the Red Table VOR at 0157:49
while at 14000 feet, magnetic heading 168, and at an airspeed of approximately 160
knots. At 0157:49, N303GA was cleared to land on runway one five, following a
Challenger aircraft. The next step down, D3.0, was crossed at 0158:40, while at an
altitude of 12700 feet, and an airspeed of 150 knots. At 0159:00, N303GA started to
level near 12200 feet, and reduced speed to approximately 125 knots by 0159:30.
N303GA crossed the ALLIX approach fix at 0159:40 at an altitude of 12100 feet.

The aircraft continued its descent after passing ALLIX, maintaining
approximately 2200 feet per minute descent rate, and remaining at approximately 125
knots airspeed. Vi for the aircraft's weight was 123 KIAS. At 0200:28, N303GA
asked “are the lights all the way up?”, to which the local control (LC) tower replied
“affirmative...”. N303GA leveled at 10,200 feet for approximately 10 seconds, the
started to descend again at 0200:49, as the magnetic heading increased approximately
20 degrees as the ariplaned turned to the right slightly. At that instant, the LC asked
“...do you have the runway in sight?”, and N303GA responded “...in sight...”. N303GA
continued its descent at the same speed and rate as prior to leveling at 10200. The
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aircraft passed the D9.5 approach fix (approximately 2.9 miles north of the approach
end on runway 15) at 0201:00 at an altitude of 9500 feet.

At 0201:13, a comment regarding direction is recorded on the CVR while the
airplane is at 9000 feet altitude as the heading starts to decrease slightly. Airspeed
remained between 125 - 130 knots. The first callout of “one thousand “ was recorded
on the CVR at 02:01:28.6, when the aircraft was at 8600 feet altitude, followed by the
“nine hundred” callout three seconds later. The calculated airplane bank angle started
to increase in the RWD direction, and the airplane magnetic heading started increase
from approximately 185 degrees at the time of the “eight hundred” callout.

At 02:01:36, a question about location from the captain was recorded on the
CVR, as the airplane was banked to the right, with heading decreasing, as the airplane
turned to the right. The first officer responded at 02:01:42.5, as the airplane began to
bank towards the LWD direction. The “five hundred” callout was recorded 2.5 seconds
later as the airplane was flying on a heading of 200 degrees. By the time the “four
hundred callout is heard at 02:01:49, the airplane has now banked to 10 degrees LWD,
and the heading starts to decrease as the airplane starts to turn back to the left. The
last recorded radar return occurs at 02:01:50, while the airplane is at 8000 feet altitude.
The “four hundred” callout is repeated at 02:01:53.

The calculated bank angle continued to increase in the LWD direction through
the next several callouts. The final recorded altitude callout of “two hundred” occurred
at 02:01:55.2 when the aircraft was at approximately 7900 feet altitude. The aircraft
bank angle exceeded 40 degrees LWD as the “bank angle “callout is recorded on the
CVR at 02:01:57.2. The recording stopped 1 second after the “bank angle” callout.
The LWD bank angle in excess of 40 degrees is consistent with ground scar
information discussed previously in this report, and shown in the tree strike photograph
in figure 1.

Additional Inf .

Information from the CVR transcript showed several callouts from the Flight
Profile Advisory (FPA) system and Ground Proximity Warning System (GPWS) during
the final seconds of the approach to runway 15. The callouts were of the airplane
height above ground, as determined by the aircraft's on-board radio altimeter. The
groundtrack of the aircraft was overlaid onto topographical maps of the area, such that
the terrain directly below the aircraft could be determined from the projection of the
ground track on the topographical map. The variation of the terrain below the aircraft
could have an effect on the callout from the FPA and GPWS system if variations in
terrain occurred below the aircraft as it flew its approach to runway 15.

The smoothed and interpolated ground track was used to determine the ground
track between recorded radar returns. Shown in attachment | -25 is a representation of
the ground terrain under N303GA for the final 30 seconds of the flight. This figure
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represents distance from the end of runway 15 on the horizontal axis, and ground
elevation along the ground track on the vertical axis. In this figure, the ground track of
the airplane travels from right to left as the airplane approaches runway 15. Overlaid
onto this chart is ground track location when the height above ground level FPA callouts
are recorded on the CVR. Also shown are the groundtrack locations of the final six
radar returns, labeled with time and altitude.

Of note in this attachment is the change of terrain below the aircraft between the
first “four hundred” callout, and the second callout 2.4 seconds later. During this phase
of the approach, the descent rate was approximately constant. However, the second
“four hundred” callout occurs as the airplane is traversing a riverbed, and the local
terrain drops 140 feet in elevation from one bank to the lowest point in the riverbed.
This riverbed is clearly visible on the north side of the road in the photograph in figure 1,
and in the topographical information in attachment | — 12. The terrain rises again as the
aircraft crosses the riverbed, as the “three hundred” and “two hundred” height callouts
are recorded on the CVR. After the final “two hundred” callout, the terrain rose another
25 feet to the elevation of the impact site.

Daniel R. Bower, Ph.D.
Senior Aerospace Engineer
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Profile View of N303GA Approach to ASE
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Ground Track Relative to ASR Antenna
Accident Aircraft and Other Aircraft
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Ground Track Relative to ASR Antenna
Accident Aircraft and Other Aircraft
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Ground Track Relative to ASR Antenna
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Interpolated Data Comparison with ASR Radar Data
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N303GA Groundtrack with Selected CVR Comments
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[ I
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N303GA Radar Data-based Calculations with Selected CVR Comments

0200:50 - 0202:00 UTC

02:02:00

- [ep10A-o1u030940 Bjewsy A

[ea10n 91 \Bam\m%\mEmE

02:02:00

[smdof .

[Smd9]

02:02:00

AV IAY

£'G540-20)
/€67 L0:COr

paipuny-inof, 1QH &°¢5:40-¢or

02:01:50

[ea10n 91 S&ﬁ\wm\mEmE
- ©

[SMdD| + 80104 diuoiosje Yewa] paip)

(4onoaup nodg

e osuodsal) -1 0H 6'2#40:20)

02:01:50

paipuny unoj, ST/ 6'8%:10:20)
ny enl, 1OHNYO L G10:20

uny xis, LTOHNWYO §'L¥iL0:¢0)

02:01:40

- [8010

F o
[80104 21U0I)3B)0 [olElTBY] , Po.f
o

[po10A 9110139819 m\m.t&mﬁvm%::
o fuoneaof 1nol

oluos98)e Blewsy] ,paid

F o
[891 K oiuoupoeye alewsy , paipy
~

i uonss, | OHIVO € °8€:10-¢0r
JPAY SNjd Jad, 271 OH 1'9%7L0:20)
he uoysenb) if-1OH ¢'9€:10:20r

Ny auiu, 1OHINYO ¥'LEL0CQ)

02:01:40

uny 14bie, 1QHMYD #E€:L0:-Z0F

02:01:30

[22104 91U0O8[P 9| &:&: puesr]
- ©

oy1 8Uo, 1OHMYO 9°8¢:L0-¢()

02:01:30

aUo} snid; 2-A\oH ¢°9z:L0:Z0F

02:01:20

=

oRo8up Jnog

02:01:20

02:01:20

e JUsLILL02) 2-1OH 6°ZLIL0:20)

02:01:10

ght Path Angle

—— Pitch Angle

Angle of Attack

02:01:10

02:01:10

02:01:00

/

- L 10b0y nsin pasesio- pyd)y /o5 o4
b E%Qom oalu} )
S

02:01:00

bt} wensyND, SMIL ¥S:00:Z0)
BIs ul Aemuny, OGY 25:00:20)

02:01:00

Ll

Ll

16 —{ —Fli

12

TTrprrrprTrTrTTT T

02:00:50

0 < O ¥ ©
1 T <t N N

(Baq) se|buy (Baq) aibuy Hueg

02:0

o o

T T T T — T T

02:00:50

0 (=]

N

(Baq) Buipea onaubey|

UTC Time (hh:mm:ss)

| -24



—=— Direction of Flight

7BE0ft —{F 8300
M 8000 02:01:36 8400°

26301 02:01:3

8000 02:01:46

02:01:50 8200
02:01:41

200

/)

8600
02:01:26.5

7.580 ft

7590
7,480 ft
7,430

0 mi 0.30 i 0.60 rmi 030mi  Topo USA 2.0 Copyright © 1999 DeL arme Yarmouth, ME 04096

I -25



	44
	45
	45
	46
	1.69E-02
	9.00E-02
	59

