- R4S 5300  72-22-TSFSL— Applicaal Exhibit 104 — Rec'd 7/i/oa

L Y pocketep
- USNRC -

2003 JAN IS AMII: 29

OFFICE v iE SLCKEIARY
RULEM? N
INTRODUCTION ADJUDIC l:%*gg S‘é‘TbA?-‘ F

on 6 Necember 1988, an F-16C, Serial HNumber 86-0316, assigned Lo the 401st
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REPORT OF INVESTISATING OFFICER

1. AUTHORITY AHND PURPOSE.

A. Pursuant to Sixteenth Air Force lLelter of Appointment, dated
9 Necember 1988 (Tab-Y ), Colnnel Ardie K. Smith, Hnadquarters United States
Air Forces Furope, was appointed to conduct an investigaltion into the
circwnstances surrounding an aircraft acccident occurring near Chiloeches,
Spain, on 5 December 1983, The accident involved an F-16C aircraft, serial
number 86-0316, assignad to the 4dlist Tactical Fighter Ning, Torrejon Air
nase, Spain. Pursuant to a Sixteenth Air Force Letter of Appointment, dated
9 Necembar 1988, Gaptain Paul W. Knoth, 0ffice of the staff Judge Advocate,
377ih Combat Support Winj, Ramstein Air Base, Germany, was detailed as legal
advisor for the investigation, axcused for emergency leave, and replaced by
Mijor Barry K. Simmons, 16th AF, Nffice of the Staff Judge Advocate.

B. Colonel Smith conducted the investigation in accordance with
AFR 110-14, and was guided by the provisions of AFR 120-d4. The ohjective of
the investigation was to obtain and preserve all available relevant facts
and evidence pertaining to the accident, and to investigate the ¢circumstances
leading to the accident and subsequent damage for nse in claims, litigation,
disciplinary actions, adverse administrative procecdings, or any ather purpose
deamed appropriate by competent authoriily.

I1. SUMMARY OF FACTS.
A. History of Flight.

1. 0n Monday, 5 December 1988, four F-16C aircraft assigned to the
612th Tactical Fighter Squadron (IFS ), 401lst Tactical Fighter Wing (TFW ),
Tarrejon Air Base, Spain, wers scheduled to Fly a local night air to air
refueling training mission. The flight call sign was "Falcon" with pilots
scheduled as follows: Falcon One - Captain Jeffrey R. Rochelle, 612 TFS;
Falcon Two - Major General Winfield Scott Harpe, L6th Air Force Comnander
(mishap pilot ); Falcon Three - Lt Col Harold Daniel Wyers, II, 612 TFS;
Falcon Four - Captain itarion Steele Mehl, 612 TFS. Total Instrument Flight
Rules (IFR ) filed flight time was one hour ten minutes (Tabs K-1-3 ).

2. The flight was scheduled to depart at 1730 Central European
standard Time on the tlostoles Departure to work in LED 21 under control
of Pegaso Ground Control Intercept (el ), for a rendazvous and air to air
refueling with a KC-10 aircraft. The return was by reverse routing to
Torrejon Air Base, Spain. (NOTE: A1l times in this report will be Central
European Standard ).
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3. The flight members started engines at approximately 1700. After
a short delay in starting for Falcon Two (Tabs V-2-4 ), the flight taxied on
time. At the end of runway (EOR ), Falcon Two jdentified a problem with the
Inertial Navigation System (INS ) alignment. After an approximate seven
minute delay to realign the systew, the flight departed Torrejon Nir Base at
1740:47 in a single ship 20 second radar trail departure (Tab 0-67 ).

4. After rejoining to route formation, the Flight flew the planned
route to a handoff to Pegaso and a tanker rendezvous at approximately 1807.

5. Refueling complete, the flight returned in formation to the
Torrejon Air Rase local area. After an element split, the briefed plan for
approaches was for Falcon Two to recover single ship, first, for multiple
instrument approaches. Falcons One, Three and Four intended to full stop
from their first single ship approach.

6. Shortly after separating from ralcon One, at approximately
1851:40, Falcon Two impacted the ground at 2983 feet rlevation/approximately
15 nautical miles (N¥ ) northeast of Torrejon Air Base; 4 M1 south of
Guadalajara; and 1 1/2 M1 east, northeast of Chiloeches (Tabs R-7-11).

7. The accident receive:l extensive coverage in Spanish newspapers
and television as well as the Hnited States newspapers and television
(Tap 0-80-109 ). Inquiries may be addressed Lo ileadquarters Sixteenth Air
Force, Torrejon Air Base, Spain, APO Mew York 09283-5000.

B. Wission.

The mission of the mishap aircraft was to conduct a required night
tactical training sortie by taunching as part of a four-aircraft formation,
conducting air to air refueling in LED 21, then concluding the mission with
single-ship practice instrument approaches and full stop landing at Torrejon
Air Base, Spain. (Tab V-1 ).

C. Briefing and Preflight.

1. The General returned from leave in the finited States on 30 Nov 88,
around 1100. He cancelled a scheduled Flight for 1 Dac 83 due to weariness
rasulting from circadian rhythm changes. Testimony indicated that during the
next several days he began to adjust back to the time change, he received
palanced and normal amounts of food, rest and excrcise (Tabs V-51-52 ). Al
pilots in the flight and nther personnel making contart with him on 5 Dec 88
stated that he appeared rested, alert, and cheerful; and that he made no
corments about nor did he visibly display any indication of physical or
psychological stress (Tabs V-7,21,29,45,46 ).
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2. 0On 5 Dec 83, Major General Harpe arrived at the 612 TFS around
1440-1450. He was required to attend a Situational Fmergency Procedure
(SEPT )} training session and complele a Critical Action Procedures (CAP )
test prior to flight. The SEPT was administered in the Emergency Cockpit
Procedure Trainer (FCPT ) by Capt Taylor Gates (Tabs V-45,46 ). Capt Gates
also administered the CAP test. Capt Gates testified that the General was
alert and knowledgrable during the SEPT, and made one minor error on the CAP
test which the General noticed immediately and corrected himself. The SEPT
covered all CAP and problems associated with night flying and losses of
electrical power (Tab V-46 ).

3. The mission briefing started at 1516. It was conducted by Capt
Rochelle, Falcon One, and was given in two phases - - night phase to all
flyers that night; and then, the Four-ship flight briefing was conducted
separately hy flights. The testimony indicates the night-phase briefing was
comprehensive, covering normal night procedures for cockpit lighting, external
lighting, and night-time emergency procedures (Tabs v-1,2,16,21,22 ).

4. The flight wission briefing was also given by Capt Rochelle,
an F-16f instructor pilot. It was conducted in accordance with the briefing
quides contained in USATE Manual 55-116, F-16 Pilot nperational Procedures
(Tabs 0-68-73, V-1,2,16,21,7? ). Capt Rochelle specifically addressed some
aspects of night Mying already covered in the night-phase briefing,
ciiphasizing formation 1ighting procedures, night tanker procedures and night
cockpit lighting. The recovery was hriefed as an clement descent from the
Initial Approach Fix (JAF ) wilh a split into single ship ygon contact with
around Controlled Approach (GCA ). An option was an en route descent with
an element split by yround radar followed by the single aircraft split
(Tab V-3,4 ). The briefing concluded approximataly 20 minutes prior to
briefed time to leave for the aircraft. Testimony indicated sufficient time
from briefiny conclusinn to preflight to take care of gathering equipment,
maps, et cetera, (Tab V-2 ).

5. A1l flight members had signed the Ajrcraflt Commander Signature
Rlock on the USAFE Form 406, and the flight was properly authorized by Major
Donald E. Jones, 612 TFS Operations Officer (Tab K-2 ).

6. The mishap aircraft crew chief, SSgt Juarbe, testified that Major
General Harpe arrived at the aircraft at about the normal pilot arrival time
prior to engine start. SSgt Juarbe stated thatl the General did a normal
exterior preflight using a checklist. Strap in was normal. The engine start
was approximately on time ut may have been delayed a small amount of time.
The General indicated Lo the crew chief that he was having trouble getting the
aircraft map light out of its retainer. The General told the flight lead on
the Very Wigh Frequency (VHF ) radio that he would be delayed two minutes.
The crew chief said that before he could assist the General with the map
1ight, the General indicated the problem was taken care of. The flight lead
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ooserved Falcon Two running, shortly after he himself had started {Tab V-2).
After engine start, SSgt Juarbe naticed that a check of Mo fo Engine
Monitoring System Fault Latch (bit balls ) took longer to chanje to normal
indications. lle mentioned this to the pilot. 559t Juarbe stated the
General's response was inaudible, and then the indicators changed to normal.
The remainder of the checks were normal up to taxi, which took place on time
as a flight {Tabs V-53,56,59,60) .

7. At EOR, the alijnment problem on Falcon fwo's INS was corrected
by taking a Status 30 alignment using the coordinates at [OR., Falcon One
verified the proper coordinates were inputted, verified proper heading of
Falcon Twn, and then requested takeoff clearance {Tabs v-2,16,22,23 ).

D. Flight Activity.

1. A canned flight plan was filed calling for a MOSTOLES standard
instrument departure for transit to the LED 21 working area (Tab K-11).
The working airspace is defined in international flight publication documents
and the 401 TFW In-Flight Guide with airspace available for training from
1900 feet mean sea level (MSI ) to FL 460 (Tab K-4 ). The flight took off at
1740:47, rejoined to a visual formation, and cruised Lo the tanker rendezvous
in LED 21. The rendezvous nccurred at approximately 1807.

2. The air refueling activity was conducted routinely with the order
heing One, Three, Two and Four. Falcons One, Three and Four took on 500
pounds of fuel. Falcon Twn took on 1000 pounds of fuel. Though not briefed,
Falcon Two backed oul in precontact nosition afler his first hook up. Falcon
One asked him if he wanteil anather hook up to which he stated he did. The
500 pounds extra fuel taken on by Falcon Two was to permit more instrument
approach practice at Torrejon Air Base (Tab V-3 ). After Falcon Tour
refueled, the flight departed LED 21 for Torrejon. A1l flight menmbers
testified that the refueling was routine and normat for Falcon Two with
no problems noted (Tabs v-3,16,23 ).

3. The flight cruised back at FL 150 to consume sufficient fuel to
permit a normal landing weight for Falcons One, Three and Four, who were to
full stop on the first approach. Falcon One told the flight during the cruise
tn set things up For the Flight split up and instrument approach. He
requested clearance from Madrid control for routing after Valencia to the
Torrejon Tactical Air Navigation (TACAH ) IAF. Although the TACAH and INS
indications to all members of Falcon flight checked with bearing and range
information provided by Madrid, the TACAN facility status was carried as
unreliable (Tabs V-4,138,24) . Consequently, Madrid cleared Falcon flight
direct to Castejon at Fi. 150 to expect an en route descent into Torrejon
airspace with an Ultra iligh Frequency {ur ) radio frequency change to
Torrejon GCA arrival controller (Tabs N-14,15). Falcon One requested from
Madrid center clearance to move Falcons Three and Four from right-hand route
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Formation to a five Nil trail position. This was approved by Madrid and
accomplished at 1843:57 (Tab N-15 ). At 1844:21, Falcon Onc was assigned
Selective 1dentification Feature (SIF) transponder code 0201. Falcon QOne

was cleared direct to Castejon at FL. 150; at Castejon a heading change to 310
degrees magnetic with a descent to FL 080. Falcon lhree was assigned SIF code
0203, and cleared direct to Castejon at FlL 150 with a turn at Castejon to 330
degrees magnetic. At 1845:06, Madrid passed information on the runway in use
and weather conditions to both Falcons One and Three flights. The information
uas active runway at Torrejon, 23; wind calm; visihility 8 kilomaters;
altimeter 30.25 (Tab N-16 )~ Upon arrival at Castejon at 1845:59, Falcons One
and Two began a descent from L 150 to FL 080. Falcons Three and Four called

heading 330 degrees at 1846:31. At 1846:53, Falcons One and Two were given a
turn to 290 degrees.

4. Falcons One and Two were handed over to GCA at 1847:31. They
changed UHF frequency to Torrejon local UNF channel 5. The flight checked in
on the new frequency at 1843. They were acknowledgad by GCA and given the
runway and weather informition ayain., At 1848:18, Falcon One requested a
flight split up with Faleon Two, on the left side of the formation, making the
first instrument approach. This was acknowledged by GCA along with a heading
directed of 300 degrees and a descent to 5200 feet 1S, At 1349:33, GCA
separated Falcons One and Two hy directing a headiny for only Falcon One to
3721 degrees. Falcon Two was given an SUF code to transmit of 0202 at 1849:47,
which he acknowledgad. At 1850:24, Hadrid Air Traflic Control picked up
Falcon Two's SIF code separating froa Falcon One, and at an altitude of 5200
foet NSL (Tab 0-67 Y. All SIF code altitude data from Hadrid indicated 300
fact Tower than actual. 1his error showed up when Falcon Nne took the runway
[for takeoff with a reading of 1700 feet HSL (actual nlevation was 1994 ).
Throughout the Flight, Madrid altitude was consistent at 30U feet lower than
directed altitude testified as, Flown by the pilots (Tabs V-3,4,23, Tab 0-67 )«
This evidence was available by review of 2 video recording of Madrid radar
picture during the mishap flight. A1l references in this sumnary to ladrid
altitiude are corrected to actnal (Tfab 0-67 }. At 185%0:31, Falcon Two was
cleared a descent tn 4400 feel USL. Falcon Two acknowledged departing 5200
feot MSL for 4400 feet MSL.

5. At 1850:39, Falcon Two was radar jdentified by GCA at 5200 feet
MSl., approximately ona minute from impact. Hadrid radar data showrd Falcon
fwo in descent passing 4800 feet HSL at 1850:44. At 1850:46, Falcon Two made
his last transmission requesting multiple low approaches. At 1850:56, Madrid
radar data showed Falcon Two at 4400 feet MSL, and in an approximate 2400 feet
per minute rate of descent. This descent rate remained constant through
1851:06, at a 4000 feet MSL altitude by Madrid radar. For the next ten
seconds, Madrid radar data indicated an increased rate of descent to
approximately 36U0 feet per minute. At 1851:16, altitude was 3400 feet MSL,
412 fert above impact elevation. The last Seat Data Recorder (SDR)
information corresponding to approximately 1851:31 (1 hour, 10 minutes and
o4 seconds after 1ift off) indicated an altitude uncorrected for barometric
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pressure of 2917 feet MSL (Tabs 0-1,2 ). Applying the correction error would
moan actual altitude was closer to 3250 feet MSL. The last GCA transmission
tn Falcon Two was at 1351:39, about the time of jmpact. Approximately ten
soconds later, Falcon One transmitted an emergency call after observing a
fireball on the ground. Falcon One testilied that he initially saw the
explosion and wonderad what it was. lle estimated a nominal delay of five
coconds bofore he said anything. Comparing times of GCA recorded voice
transmissions with HMadrid video recorded radar data and time, along with the
30at Data Recorder information, impact tiwe can only be estinated at between
1851:25 and 1851:45. A plus or minus 15 second errar is permitted in the GCA
recording clock (Tabs N-4; 0-1,2,64,67 ).

E. Impact.

1. Falcon Twon, F-16C serial number 36-0316, piloted by Major
General Harpe, jmpacted the ground at AN degrees, 34 minutes, 7 snconds,
north latitude; 3 deqrees, 7 minutes, 9 seconds, west longitude at
approximately 1851:40 on & lec 88, Impact occurred in a sparsely populated
arca approximately 4 N1 south, southeast of Guadalajara, Spain {Tab R-11 ).

2. There was one eye witness identified. Senor Sacristan was working
at a nearby group of farm buildings approximately one and one-half kilometers
from the impact point. The elevation at his Tocation was approximately 100
foet above impact elevation. He indicated that he only saw the aircraft
shortly before impact. It was close and low when he first notice:d the sound
of the engine. A1l he could sec were the aircraft lights and silhourtte.

Il said that the aircraft was in relatively shallow but descending flight.
1t disanpeared behind terrain, then he say the fireball. At sight of the

fireball, he immediately went to the crash site, sav the burning wrackage,
and then drove to the town of llorches to notify the Guardia Civil, Spanish
Police (Tab v-83 ).

3. The Guardia Civil had already been nokified by telephone that an
explosion had occurrad in tare approximate area of the crash. They departed
jumediately and eventually met Senor sacristan. Sennr Sacristan led the
Gruardia Civil to the scene. The Guardia Civil put oul some fires with a
fire extinguisher while making a search for survivors. They located remains
of the mishap pilot and determined that he was deceased. Thoy inforioed their
headquarters by radio, secured the area from any civilian spectators, and
;ited For United States officials to arrive. The tuardia Civil estimated
Lheir arrival time at the crash site to have been 1920. At approximately
2015, the initial Y.S. Air Force crash response tean from Torrejon Air Base
arrived on scene. Shortly thereafter, the crash site control was turned over
to U.S. forces by the Commander of the Guadalajara District of the Guardia
Civil (Tab v-89 ).
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4. Analysis of the crash site indicates that the aircraft impacted
the ground in a shallow descent, approximately wings-level on a heading of
approximately 300 degrees magnetic (Tabs R-7-9, S-1-4 ). Shrubs clipped off
at a descending angle prior to the impact point indicated an impact angle of
approximately 5 degrees negative to the horizon. Tmpact was on an upslope
{10 degrees increasing to 20 degrees ) approximately 30 feet below the top
of a plateau. Wreckage was scattered in an elongated pattern approximately
800 meters lonyg and 80 weters at the greatest width (Tab R-7-9 ).

5. Post-crash analysis of flight instruments revealad both
confirmatory and non-conclusive readings. The magnetic compass showed an
impact mark at 300 degrees wagnetic. The altimeter read 2950 with an impact
mark correlating to a 30.25 inches of mercury setting. These readings
correlate with other data (Tabs J-1, J-2 ). However, the angle of attack
indicator, the airspeed indicator, vertical velocity indicator, and Attitude
Niracter Indicator shoued Ffinal impact marks at readings that do not correlate
with other data and are ronsidered results of secondary impact (Tabs J-1,

J-2 ). Seat Data Recorder (SOR ) inforvation taken saconds before impact
showed 311 knots, 3247 fert altitude when corrected for barometric pressure,
and an angle of attack af 4.5 degrees.  The last radar plot from Madrid radar,
approximataly one N¥ {row {mpact, showed Falcon Two at 3400 feet MSL. When
considering the SHR airspend and the pruoximity of the final radar data,
indications are the jwpact airspeed was approximately 300 knots

(Tabs 0-1,2,67 ).

6. Flight control surfaces and actuators were analyzed for
operation and information. Flight control actuators showed minor impact
marks internally, indicating less than catastrophic initial impact.
lydraulic actuator indications of final Flight control position were the
result of secondary impact. Final flight control position data is at
section L of this report.

7. The Leading Fdge Mlap (LEF ) Power Drive Unit Over Travel Stop
Assembly showed a commanded 10.4 degree extension. Computer control of the
LEls is based on airspeed, pressure altitnde, anl anjle of attack. Using 300
knots and 3000 Feet pressure altitude, the 10.4 degree LEF extension indicated
an angle of attack of approximately 7.5 degrees. Flight simulator duplication
of this data yielded an approximate 2 G force acceleration. This indicated an
attempt to decrease descent rate, level off, or initiate a climb. The 7.5
degree angle of attack of the aircraft at a 5 degree angle of descent
correlated to an approximale 2.5 deyree nose up jmpact attitude.

8. Cockpit warning and caution Tights were analyzed for illumination
at impact. Those found indicated normal operation (Tab J-3 ). Engine
engineering evaluation indicated that the engine was operating normally at
approximately 81 percent Revolutions Per Minute, slightly above flight idle
(Tab J-5 ).
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9, Flight control system, flight instruments, electrical power, and
engine showed no abnormalities prior to impact (Section L, Tabs J-1-5 ).

F. Ejection Seat.

1. Analysis of the wreckage indicates that the pilot did not actuate
the ejection system (Tabs J-8,J-24 ).

2. Mo evidence was found during escape systma component analysis and
maintenance records review which revealed any maintenance discrepancies or
equipment deficiencies which would have precluded a normal ejection.

(Tabs J-24, U 9-21 ).

~

G. Personal and Survival Eguipment.

1. A review of personal and survival equipnent records indicates that
all items had current inspections for serviceability (Tabs J-25; U-22-27 ).

2. Since no ejection was attempted, no personal or survival equipment
were used during the mishap (Tab J-25 ).

H. Rescue and Crash Response.

The aircraft jmpacted the ground al approximately 1851:40 under the
control of Torrejon Air Base GCA.  Falcons One, Three, and Four all observed
the inpact explosion and subsequent fire (Tabs v-4,17,26 ). Falcon One made
the initial emergency call tn GCA at 1851:51. The GCA coordinator initiated
the mmergency checklist immediately (Tab v-69 ). The 401 TFW safely officer
was informed by the command post and crash phone by 1855. Captain Robert M.
iludrinich, 401 TFW Flying Safety OFficer, received Lhe call. He began
organizing response preparation to include maps, and a flight surgeon with
nncessary medical equipment. After a meeting with Lhe wing commander at
the comaand post he departed the base at approximately 1920 in the wing safety
vehicle equipped with a W radio. Using information on crash location
rolaved from the 401 TFW Supervisor of Flying (SOF), he defined the general
1ocation. Falcon One initially circled the crash site and provided TACAN and
NS data to the SOF (Tab V-4 ). Subsequent Torrejon aircraft replaced Falcon
Nne and communicated directly with the wina safety vehicle. The safety
of ficer eventually met a Guardia Civil vehicle on a primary road south of
Chiloechns. The police vehicle Ted them to the site, with arrival at
approximately 2015. The wishap pilot was confirmed a fatality at
approximately 2030 (Tab V-87 ).

1. Maintenance Documentation.
1. A review was conducted of Air Force Technical Order (AFTO )

Form 781 records group. Although several documentation errors were noted,

no uncorrected maintenance discrepancies or procedural deviations were evident

which would have contributed to the accident (Tabs J-17, J-20-24 ).
8

56719



2. A review of all Time Compliance Technical Orders (TCTO ) was
conducted. There were a total of 14 TCTOs open against this aircraft and
engine, none of which were overdue (Tabs J-18; U-7-8 ).

3. A1l scheduled inspections were satisfactorily completed
(Tabs H-276-289 ).

4. A review of the Joint 0i1 Analysis Program (JOAP) records From
2 May 88 to 2 Dec 88 was accomplished. The review indicated normal oil
readings (Tabs J-27; U-1-6 ).

5. A review of all computerized maintenance vroducts revealed no
overdue time change requircments (Tabs J-18,24 ).

6. The Equipmont Review Report (ERR ) was examined for timely
cowponent inspections and no discrepancies noted (Tab J-18 ).

7. The last scheduled inspaction was a L50-hour phase inspection,
accomplished on 17 Nov 98, AFTO Form 781 series forms, computerized products,
and flight Yine and backshop work lags generated since that date were all
roviewed for unscheduled miintenance that conceivably could relate to the
mishap flight. T[xcept as noted, all work was accorplished in accordance with
current technical orders and reflected standard maintenance practices.

(Tabs J-20-24 ). Major component replacements included an F-110 engine change
on 28 Jun 88, and an aircraft canopy change on 15 0ct g8. The enaine
installed at the time of the mishap (S/N-509543 ) was manufactured by the
General Flectric Company, Cincinnati, Ohio, on 16 Dec 87. This enjine was
installed to swap an older engine with a new engine in another Aircraft
Hlaintenance Unit (AMY ). This was done to smooth out Fleet engine time.

8. There werc no incorrect maintenance procedures, practices, or
performances that contributed to the accident (Tabs J-20-24 ).

J. HMaintenance Personnel and Supervision.

1. Preflight servicing was accomplished on 5 Nec 83 by fully
qualified personnel who were properly supervised. 0n 5 Dec 88, the aircraft
preflight was accomplished in accordance with appropriate technical data by
a fully qualified crew chief (Tah H-252 Y. The mishap aircraft fleu twice
on ? Dec 88 and returnced from the first sortie with a Code 2 "Made IV inop
on IFF" discrepancy, which was cleared by setting the circuit breaker
(Tab H-10 ). The aircraft returned from the second sortie with an info
write-up "ALQ 131 fault in button 3; i.e., Band 0" (frab H-11 ). Neither were
considered significant to the mishap event. Basic post-flight inspection was
accomplished following the last flight of the day on 2 Dec 88, by a fully
qualified crew chief using appropriate technical data and properly documented
(Tab H-253 ). The same crew chief that accomplished the preflight inspection
on 5 Dec 88 also accomplished the launch of the mishap sortie using the
appropriate technical order.
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2. A thorough review of AF Forms 797, Job Qualification Standard
Continuation Sheet; AF Torms 623, On-the-Job Training Record and Proficiency
Level Progress Report; and certification of all aircraft servicing personnel

revealed appropriate training and experience for tasks assigned and performed
(Tabs J-14-16,19 ).

3. There was nn avidence of any maintenance practice or procedure
that could have been a contributing factor to the accident (Tabs J-23,24 ).

K. Engine Fuel, Hydraulic, and 0i1 Inspection Analysis.
1. Engine inspection data was normal (Tabs J-4-6 ).

2. Fuel sanples taken from hydrant sources, the other three aircraft
in the wishap flight, and fuel on-Toaded and of f-loaded hy the aerial tanker
rovealed normal readings (Tabs 0-42-46 ). A fuel saaple taken from the
mishap aircraft was analyzed hy the laboratory at RAI #ildenhall, UK, with
inconclusive results, due to its having been involved in the impact and
resulting aircraft fire (Tabs 0-48-52 ).

3. Post-crash analysis of mishap aircraft hydraulic fluid is pending.
Fighleen samples of hydraulic test stands and servicing carts revealed normal
results (Tabs 0-24-41 ).

4. TInsufficient oil was recovered for a post-crash analysis.
Thirteen nil-servicing carts used on the Torrejon Air Base flightline on
b Nec 88 were tested with normal results (Tabs 0-8-24 ). Also, three oil-
servicing carts used o service aircraft 86-0316 were further analyzed by a
reqional laboratory with normal results (Tabs 0-21-23 ). Pre-accident JOAP
analysis of engine 9543 indicated normal results (Tabs J-27; U-1-6 ).

L. Airframe and Aircraft Systems.

1. Post-accident analysis was limited by the degree of destruction

of the aircraft. Analysis of flight control actuators indicated the following
control positions at final inpact (Tab J-13 ):

rudder: 0 deyree streamlined
Teft horizontal tail: + 17 degrees trailing edge down
right horizontal tail: - 2 degrees trailing edge up
left flaperon: 0 degrees streanlined
right flaperon: 0 degrees streanlined
speed hrakes: closed
leading edqe flaps: 10.4 degrees commanded LEF position
wheels: up
10
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2. Both hydraulic reservoir accumulators were examined:
Mo indications noted of any conkamination prior to impact (Tab J-8 ).

3. Examination of the cmergency power unil components indicated
that it was not running at the time of impact (Tab J-9 ).

A. Analyses nf the Seat Data Recorder (electronic component assembly
and flight control computer ) and electronic component assembly memories
revealed no abnormalities in the last Flight of 86-0316 (Tab J-7 ).

5. fxamination of the aircraft engine indicated that it was
functioning on impact (Tabs J-4-6,10-12 ).

f. Analysis of the aircraft instruments indicated that there was
no instrument or instrument system failure prior to impact. Electrical
nower appeared to have heen available at time of impact (Tabs J-1-3 ).

M. Operations Personnel and Supervision.

1. The mishap mission was properly authorized on USAFL Forin 406

and signed by the appropriate authority, the 612 TFS Operations Officer
(Tab K-2 ).

2. The wission was briefed and led by an experienced F-15 instructor
pitot. The briefing was complete and in-depth, and accomplished in accordance
with USAFE Regulation 55-116 briefing guides (Tab 0-68 }. The briefing was
understood by all participants (Tabs V-5,6,17,21,22 ). Since the mission was
to be flown at night, the night-phase briefing, alsn conducted by the mishap
f1ight lead, addressed the specific problems associated with night flying in
the F-16 (Tab 0-74 ). .

N. Crew Qualification.

1. A1l flight memhers were qualified for the mission and current
in accordance with USAFC Manual 51-50 requirements (Tabs G-1,3,13,25,31,35 ).
Falcon One, the Flight lead, was an instructor pilot. Falcons Three and Four
were both Flight lead qualified (Tab T-1 ).

2. Major General Harpe, alcon Two, the mishap pilot, was a mission
support pilot qualified for all phases of the planned mission (Tahs G-13;
T-1 ). He had 181.1 F-16 hours and 4730.7 total flying hours. He had 1589.0
hours fighter time (Tabs G-1,2 ). During the Tast 30, 60 and 90-day periods
preceding the mishap, he had Togged 3.3, 10.5, and 19.5 hours, respectively
(Tab G-5 }. e had completed the F-16A conversion course in June 1987, at
MacNill Air Force Base, Florida (Tabs T-91-114 ). He comwpleted a formal
instrument and qualification flight evaluation on 17 Jun 87. The rating was
qualified with Flight examiner comments, "General larpe's basic instrument,
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TACAN, and PAR approaches were comnendable.” (Tab 6-17 ). General Harpe
completed his mission qualification upgrade at Torrejon Air Base on 24 Nov 7.
IWis checkout did not identify any problem areas (Tab 6-15 ). The General
completed the conversion to the F-16C model at Torrejon Air Base in June 1988,
qith no recurring problens (Tahs T-2-28 }. Ye couwpleted an instrument/
qualification flight evaluation in September 1938, wi thout discrepancies and
19N percant scores on all tests (Tah G-13 ). Throughout his checkonts, Hajor
Ganeral Harpa had no apparent proficiency problens and flew instruments well.
Dring continuation training missinns, he impressed those with whom he flew

with his knowledge of aircraft systems and his insirument flying ability
(Tabs V-14,135,38,45,45 ).

3. Major General Harpe had 1nqged four hours instruwnent time in the
past six months.  His Jast night time logged was in May 1989 (Tabs G-37,38 ).
In ths Jul 88 thrangh tov 88 training cycle, he had 1ngged 9 penctrations,

17 wracision approaches, 7 non-precision approaches, and two instirument
proficioncy sorties in Sep 88 (Tabs 1-127-135 ). Physiological training was
last accomplishod in Jun 87, and centrifuge training was accomplished in

Apr 88 (Tab G 9 ). Major Ganeral iarpe had completed semi-anmal egress
training in Jul 99 (Tab 1-126 ). le accomplished the Instrument Pefresher
fourse in Sep 83 (Tab 6-13 ).

0. Hedical.

1. ALl aeuboars of Falcon flight were undically qualified for flight
duties at the time of the mishap (Tabs G-7,20,22,24; 0-110 ).

2. [he post-accident toxicolngy report indicated the presence of
no drug, alcohol, or other foreign substance affecting the mishap pilot
(Tab X-3 ). :

3. Major General Harpe's last flight physical was accomplished
{7 Do 87, The General was flying with a waiver requiring him to wear
glassns during flight. The tewmple supports for a pair of ylasses were
{onnd in the mishap aircraft wrackage (Tab S-1 ).

p. MNavaids and Facilities.
1. A1l navigation aids and facilities were reported as operational
on 6 Dog 88, with the axception of the Torrejon TACAN. There was a MNotice
Lo Airuan (NOTAI ) published indicating it was for use hy local aircraft

flying ontside of 10 NH. The TACAN checked good hy airhorne aircraft, but
Jas not authorized for use as an instrument approach aid (Tabs 0-57,58 ).
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2. The GCA's Low Altitude Alerting Systen (LAAS ) was in operation
during the mishap, bhut testinony from on-duty controllers indicated it did
not function during Falcon Two's descent below the minimum vectoring altitude
(VA ) (Tabs V-67-70,77,84 ). A close review of the GCA vonice recording
did not reveal the presence of the three anral warning tones (Tab N-2;
Section R ). Testimony was contradictory that on 5 Nec 88, subsequent to the
mishap, other aircraft flying below the LAAS warning altitude triggered the
system (Tabs V-70,79 ). Testinony was contradictory as to whether the system
had been specifically checked for operation that day (Tabs V-77,81,82,85 ).
Indications are that the system was Functional as designed. This is addressed
in Section R of this report.

(). Weather.

1. The closest neteorological reporting station was at Torrejon
Air Base. The weather forecast provided to the mishap flight called for
two-cighths of stratocumulus clouds at 2500 feet abave ground lovel (AGL ),
yisibility unrestricted, winds 260 degrees at 8 knots, altimeter setting 30.18
inches of mercury. Sunset was at 1746. There was no moon illumination

(Tab W-1 ).

2. An observation taken at 1855 showed 9000 weters visibility with
fog, four-eighihs altocumilus at 10,000 feet AGL, winds calm, altiwmeter 30.24

inches of mercury (Tabs W-5,6 ). Pilot testimony indicated that the night was
relatively clear with a haze bolow 5000 feet MSL (Tabs V-11,16,24 ).

R. Air Traffic Control.

1. Pegulations, technical orders, and procedures were reviewed
thoroughly for impact to the mishap flight. On-duty controllers at Torrejon
GCA, plus the non-commissioned of ficer in charge, were interviewed. Although
Lestimony revealed different opinions on the Low Altitude Alerting System
operation, and voice phraseology to be used for warning, procedures relative
to handling of Falcon flight complied with regulations (Tabs V-62-86 ).

2. The LAAS is designed to trigger an alert 100 feet below the
minimua altitude set in the computer. The initial warning is a flashing
symbology associated with the radar target and the words "Low ATt" flashing in
the center of the radar scope. The second radar sweep across the target, if
it is still 100 feet below set altitude, causes three aural tones to occur.
The aural warning happens only once, although the flashing cymbology and the
visual low altitude warning remain until the aircraft climbs above the set
altitude. The aural warning tones will not trigyer again on a second aircraft
or the original aircraft until after both aircraft are radar painted above the
warning altitude. The sweep rate of the radar beanm is approximately 4.9
seconds for 360 degrees, clockwise (Tab 0-79 ).
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3. 1In the Torrejon GCA map sector corresponding to the mishap
Jocation, the minimum vectoring altitude (MVA ) is 4400 feet MSL. The LAAS
altitude was set at 4000 feet MSL. This altitude was selected to preclude
continunus alerting on aircraft departing out a Visual Flight Rules (VFR )
corridor at 4000 feet MSI. With the altitude set at AD0D feet, the visual
warning vould occur as an aircraft SIF and Mode C altitude was received at
1900 feet MSL or below. The aural warning would activate on the second SIF
and altitude reception of the aircraft below 3900 fent MSL (approximately
4.9 saconds later )} {Tahs 0-60,79 ). Madrid radar video showed Falcon Two
holding a constant approximate 2400 fect per minute rate of descent to the
next to last radar paint at 4000 feot MSL. Ten seconds later, Madrid picked
up its last paint at 3400 faet MSL, indicating an increase to an average
3600 feet per minute rato of descent, or 60 feet ver second (Tab 0-67 ).
dith the altitude for warning at 3900 feet MSL, the sweep rate of 4.9 degrees
per second on the Torrejon radar, and lhe 60 feet per second descent rate of
Falcon Tun, it is technically possible thab the LAAS systom operating within
its design capability would not have activated prior to the radar return being
lost due to obstacles in the Torrejon GCA radar line nf sight (Tab 0-79 ).

An additional complicating factor is that the GCA computer will only process
radar interrngation replies as a result of its own transmission. There are
two other radars in the area that potentially could have interrogated Falcon
Tun an instant prior to GCA and caused a negative SIF to be displayed to
forrejon GCA.  Hadrid padar did retain contacl doun to 3400 feet MSt, but the
dadrid Radar is at approximately 40y feet higher elevation and has a belter
line nf sight view over the mishap area (Tab 0-79 ).

4. Testimony of MSgt Gonzales, tCA coordinator during the nishap,
indicated that he saw Falcon Two on radar descending from 5200 feel MSL and,
shortly thereafter, the altitude readout changed to three parallel "diagonals"”
(or dashes) and then went into a "frenzy" (V-68 ). The three dashes appear
when the altitude of the aircraft is not determined by the receiving radar
computer (Tabs 0-79; V-68,69 ).

5. The LLAAS has the ability to ignore a preset transponder code,
meaning that it will nnt alert on any aircraft transmitting the set code. The
Torrejon GCA ignore code was set at 0001, a code placed in the equipnent for
factory distribution. The code was adjustable to the VFR aircraft code of
7000. Setting the code to 7000 would have eliminated the need to set alert
altitude below the 4000 feet VFR corridor altitude. 1he altitude conld have
haan sot higher to provide more warning time to controllers and pilots. This
capability was known by the 2186th Communications Squadron radar maintenance
parsonnel, but not by operations personnel at the squadron (Tabs V-62,806;
0-79 ).

6. The investigation revealed a limited availability of any
operations-orientcd publications on the LAAS system. T.0. 31p5-26-22, used
and maintained primarily by maintenance, was the only source of information on

the system. There was no guidance on what altitude to set in the alerting
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system. LAAS operations checks were not snecifically reqiired, but were an
implied requirement only as part of the facility equipment check. Mo specific
guidance was provided operations parsonnel on how tn check the system.

Several Torrejon AB contlroliers interviaved during the investigation did not
think it could be checked, or Lhought that a check of 7700 and 7600 codes on
the TPX 42 Beacon System verified LAAS operation {Tabs V-62-86 ).

7. An extensive review of Air Traffic Control procedures at Torrejon
GCA, both general procedures and specific procedural execution during the
mishap flight, revealed nothing of personnel performance that contributed to
the mishap. The primary arrival controller misunderstond a request from
ralean Three which took up additional UNHF air time to resolve and caused the
contrnller to focus his attention primarily on Falcons Three and Four, but
Lhis was not a violation of regulation or procedures.

8. The LAAS was set to activate at 3900 feet MSL. Falcon Two's
descent rate was A feet per second. is aircraft passed through the alerting
altitude all the way to ground impact without activating the system. With no
LAAS warning alarm, the fiCA coniroller was not aware of Falcon Two's low
altitude and transmission to alert him was not made.

5. Directives and publications.

The following directives and publications were applicable to the
operation of the mission: =

1. Regulations and Manuals:

a. FANL 7110.65, Air Traffic Control;

h. DOD Flight Information publication, General Plaming;

c. DOD Flight Information publication, Area Planning, Special
Use Airspace, Furnpe-Africa-Middle Fast;

d. AFR 60-1, Flight ilanagement;

e. AFR 60-5, Air Traffic Control Manaqement;

£. AFR 60-16, General Flight Rules;

g. USAFLR 51-1, Aircrew Ground Training;

h. USAFEM 51-50, Vols I and III, Tactical Fighter and F-16
Training;

i. USAFER 55-27, Air Force I.ife Support Systems Proyraa.

j. USAFER 55-79, Aircrew/Weapons Controller Procedures for Air
Operations;
k. USAFLR 55-116, F-16 Pilot Operational Procedures;
1. USAFER 60-2, Aircrew standardization/Cvaluation Program;
m. USAFER 66-5, Combat Oriented Maintenance Organizations;
n. AFCCR 60-5, Air Traffic Control;
0. Torrejon Air Base Regulation 55-1, Air Operations Procedures;
p. 401 TFW In-Flight Guide;
q. 401 TFW DOOI 55-15, "creek Falcon," F-16 Flying Operations.
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2. Technical Drders:

1F-16C-1, F-16 C/D Flight Manual;

1F-16C-1CL-1, F-16 C/D Checklist;

1F-16C-6, Scheduled Inspection and Maintenance Workcards;
T.0. 33-1-37, Joint 0i1 Analysis Program Laboratory Manual;

T.0. 31P5-2G-22, Maintenance and Operating Instructions--Data
Display Group Type 0D-129.

o an T

3. An extensive review of all applicable directives revealed no
known or suspected deviations by flying operations supervisors or by the
pilots of the mishap flight.

4. Aircraft maintenance documentation errors were jdentified
(Tabs J-17, J-20-24 ). However, these had no affect on the mishap flight.
Procedures used by servicing personnel and the on-duty crew chief complied
with requirements.

5. GCA controllers on duty were all certified in accordance with
regulations.

oo

A. K. SMITH, Colonel, USAF
Accident Investigating Officer
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