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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS PACIFIC AIR FORCES
HICKAM AIR FORCE BASE, HAWAII 96853-5001

SEP 24 1331

AFR 110-14 Report of Investigation, F-16C, 87-0302, Accident of 7 May 91

HQ SAF/CC

The subject report of investigation is approved, contingent upon corrections
noted in the legal review of my Staff Judge Advocate being accomplished.

S

>
MMIE V. ADAMS, General, USAF
mmander in Chief
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Supplemental Statement

Documents contained in this report that are not originals are identical
copies of the originals except for pages C-1, D-1, G-2 thru G-5, K-1, K-2, T-1~
1 thru T-1-6, T-3-1 thru T-3-3, V-13 thru V-82-1 and V-83 thru V-85 fram which
"For Official Use Only" markings and social security account numbers were
deleted in accordance with AFR 110-14, Atch 1, paragraph 3(e). Copies of the
documents contained in Tabs A thru S (except as noted above) were provided by

the president of the safety board. Originals of these documents were included
in Part I of the safety report.

W}”A ~

ROBERT M. ¢ Colonel, USAF
Aircraft Acc:.dent Investigator
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SUMMARY OF FACTS
AIRCRAFT ACCIDENT INVESTIGATION UNDER AFR 110-14
MISAWA AIR BASE, JAPAN

1. Statement of Authority and Purpose:

On 31 May 91, by authority of Air Force Regulation 110-14, the Vice
Commander-in-Chief, Pacific Air Forces, appointed Colonel Robert M. Johnston
to invegtigate the aircraft accident which occurred on 7 May 91 and involved
an F-16C assigned to the 432nd Tactical Fighter Wing, Misawa Air Base, Japan
[now designated the 432nd Fighter Wing (432FW)) (TAB Y-1). By the same
authority and on the same date, the Vice Commander-in-Chief, Pacific Air
Forces, appointed Capt Richard L. Martin and Capt David C. Sanders as
operations and legal technical advisors, respectively (TAB Y-1). By the sgame
authority and on 5 Jun 81, the Commander, 432FW, appointed TSgt Alfonso J.
Howard as maintenance technical advisor (TAB Y-2).

Thig @eneral Dynamics F-16C, tail number 87-0302, wag combat coded
both by possession and assignment. The aircraft impacted the ground 1.2
nautical miles northweat of the runway at Misawa Air Bage, Japan, with nearly
all debris coming to rest on base recreational property known ag Leftwich
Memorial Picnic Grounds. Some gmall pieces of debris came to rest northwest
and directly adjacent to base property on fallow rice paddies.

2. Summary of Facts:

a. History of Flight:

On 7 May 81, the 432 TFW was participating in the firast day of a local
operational readiness exercise (LORE 901-3). That day the 14th Tactical
Fighter Squadron (14TFS) [now designated the 14th Fighter Squadron (14FS)) was
tasked to provide defensive counterair sorties in the air defense portion of
the overall exercise. Within the five scheduled launch periods that day, they
scheduled one four-ship sortie, THOR 31, and nine two-ship sorties, FANG 41,
STING 41, BUCK 41, THOR 41, FANG 51, STING 51, .BUCK 51, THOR 51, and SHACK 41.
During the third launch period, Capt Mark A. Sherrier flew this same misghap
jet wuneventfully on its first flight of the day (TAB T-1). During the fourth
launch period, Capt Robert J. Norrie III flew thie mishap jet with call aign
BUCK 41 and again during the fifth launch period with call sign BUCK 51 (TAB
T-1). Thig mighap sortie which occurred on the fifth launch was the jet's
third and this pilot’s second sortie for the day. The mishap jet had accrued
2.0 houra of uneventful flying time on the day’s first two sorties (TAB T-3).

On both sorties Capt Norris was flying asz the leader of a two-sghip
formation with Capt Mark R. Aldrich as hig wingman (TAB K). They were
scheduled to fly two defensive counterair sorties that day. Their first day
sortie wag ag BUCK 41. Their second was a night sortie as BUCK 51.

While gitting in their cockpits on five minute alert, BUCK 51 flight
were ordered to =scramble to perform a defensive counterair mission. After
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takeoff f{rom runway 28 at Mizawa AB at approximately 20481 (local time or
INDIA (I)), the jet experienced an engine fallure. After analyzing his jet's
deteriorating performance and determining he could'not bring it back for an
emergency landing at Misawa AB (TAB V-8), the pilot safely ejected from the
disabled jet. The jet crashed glightly less than one minute after takeoff
(TAB T-4).

Wing public affaire officialz were drawn into a series of direct
contacts with media representatives almost from the very moment of the impact.
Several 1local and regional media reporters, concerned local citizeng groups,
and elected ofticiale expressed great interest in the mighap. For szeveral
weeks following the migshap, wing officiale pursued several avenues to addrezs
public concerns with safety of base flying operationz and their expregaed
dissatisfaction with procedures uszed to advise elected officlials ot
gignificant base mishapasa.

To alert the base populace and others concerned to the circumstances
of the mighap, the wing public affaire officials prepared a news release in
English with Japanese translation on 7 May 91 (TAB AA-1). To preaerve
evidence for investigation by safety mizhap inveztigation board members, the
wing commander cordoned off the mishap site and atrictly controlled authorized
accesg. However, at approximately midnight on 7 May 81, two Kyodo News
Service reporters were apprehended asg they unsuccessfully attempted to bolt
through the base’s main gate to gain unauthorized acceas to the misghap =zite
(TAB AA-4). Throughout the investigation of the mishap, the wing public
atfairas officials provided news releazes and gupported the wing command
gection's direct involvement with elected officials. The wing public affairs
officials prepared a gsecond and third newz release in English with Japanese
tranglation on 8 May 91 (TAB AA-2) and on 14 May 01 (TAB AA-3).

b. Migssgion:

The scheduled migsion for BUCK 81 flight wae defengive counterair. In
accordance with wing and =squadron policies, BUCK 81 flight were firsgt
committed as ground spares for the firat four mizsions of the night launch.
As guch, they were to start when the first two two-shipe were gscrambled, g0 a=m
to ensure the gsquadron met its scramble order with four jete (TAB V-8, V-8).
After they started their engines as ground apares for the first four jete,
they were directed to hold their positione because the first four jete met
their scramble order and did taxi on time (TAB V-1, V-8). While 1in the
procezg of ‘hot cocking® their jets for the alert posture and before actually
ghutting down their engines, they were ordered to scramble for their own
defengive counterair misgion. (Note: With reference to 432TFW Pilot Guide,
*hot cocking® the jet involvez starting the engine, aligning the inertial
navigation ayatem, programming computer equipment, and gelf testing various
other componentg to attain a ready or “cocked® preparation status after engine
ghutdown which permits the pilot to respond more quickly upon restarting the
jet to meet an alert gcramble.] To meet their scramble order, they lett their
engineg running and soon taxied for takeoff. They planned to launch with a 160
to 2¢ s=econd interval, with BUCK 81 the lead and first to takeoft at
approximately, 28481, followed by BUCK 52 at the proper interval.
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c. Briefing and Preflight:

Capt Russell J. Quinn, the wing weapons officer, briefed all pilots
participating in the night’s launches during a mass briefing at 14861 (TAB
Vv-9). Pilots 1in attendance characterized it as very profesasional, complete,
and in full accord with wing standarde (TAB V-9). The primary mission of the
432TFW was to be prepared to provide air to ground support to the gupported
ground commander. Since the wing devotesa fewer sorties to defensive
counteralr sortiez in normal training or exerciges, the briefer covered a
bagic, gimple plan for night time interceptez of airborne threat aircraft.
Subgequently, Capt MNorriag briefed his wingman Capt Aldrich on their flight
respongibilities and game plan. The plan involved maximum reliance on wing
gtandard procedures, without relying on exceptional tacticg, techniques or
f1ight 1leader preferences which could be more complex or more difficult to
accomplish. After a thorough briefing which {fully accounted for weather,
notices to airmen, special {inetructions for the exercisge, training
requiremente, tactice, communicationsz, and mizzion requiremente, the two
pilote proceeded to CHARLIE area of the hardened aircraft szhelters.

Testimony reveals that aircraft maintenance personnel had accomplished
the appropriate thru flight inspections and serviced both jete (TAB V-3).
SSgt Olivia J. Brunetti ([nee Hotard], dedicated crew chief for mighap jet
87-8362, had performed a very thorough “thru flight® inspection of the jet
(TAB V-3). The jet had returned from its firat {f1ight in a code one
maintenance gtatus, indicating the previous pilot conaidered it acceptable for
the next flight without any maintenance or repair except for zervicing. Ae
part of her thru f1ight inspection, SSgt Brunetti had taken an oil zample and
provided it to the maintenance expediter for the joint oil analysie progranm.
The only other preparation tagk she had was to refuel the jet. 1If any
anomalies had been evident in the oil sample after itz spectrometric analyzis,
the expediter would have go advized her prior to launching the jet. In mogt
cageg, however, thege resulte are unavailable prior to the very next {1ight,
but they are invariably reported to the maintenance operationz center prior to
the subsequent f1ight.

After briefing the mission, Captz Norrig and Aldrich etepped to their
jeta and prepared to assume five minute alert posture in the cockpit. Others
had previously °“hot cocked® their jetz and aligned their inertial navigation
gygtem which meant they could strap themaelvee in ready to go. In accordance
with the 432TFW Pilot Guide, Capt Sherrier had annotated this accomplishment
in the aircraft maintenance record (AFTO Form 781A) for jet 87-8362. The two
jete were parked next to each other in echelon posgition. Capt Norris started
hieg engine without any indication of abnormality or difficulty. Juat ag they
were completing their preflight preparationg with engines running, they were
alerted that the first six jetez should start. Teatimony varies about whether
the alert were provided on the radio by Lt Col Robert L. Ehmen, call sign GOLD
RAT, the ramp gupervisor, or by one of the maintenance superviszors by vigual
means (TAB V-8, V-0). Since the 14TFS always starte gix jetz to ensure four

are available to meet their scramble order, BUCK 41 flight left their engines
running.
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With no indicationg to the contrary, Capt Norrig assumed they too
would taxi, 280 he began to taxi and announced “continuous taxi®. But
then he wae adviged first to hold his position and, later, to sghutdown. After
the four-ship launched, GOLD RAT directed them to shutdown because the other
four had met the scramble order. Since Capt Norrig had placed hig inertial
navigation =system into the NAV position when he aszsumed they would also taxi,
he firat needed to select NORM and realign it prior to shutdown. Therefore,
he was unable to sghutdown for at leasgt eight minutes aince the realignment
takes that long. He advised hisg wingman of his intentions. Capt Aldrich,
too, had had some unapecified difficulty with his inertial navigation gyatenm,
go he kept hig engine running as well.

Jugt az they each completed their eight minute realignment on the
gystem, they were alerted to scramble their own two-ship. Shortly thereafter,
they completed their checkes in the chockz, &0 Capt Morrig called ‘continuous
tax{i® when they began to taxi and contacted the GROUND controller to obtain
the {flight’'s departure clearance. They were advised what their intercept
targets would be. In fact, the other four-sghip formation which was beginning
to taxi at approximately the game time were to be their targets. They
inadvertently taxied between the elementz of that four-ghip; g0 at the first
opportunity, they taxied out of their way, permitted the four-ship to rejoin,
then proceeded on their way to the flow through “quieck check®. BUCK 41 flight
were cleared onto runway 16, and there they again accomplished their checks ot
their gecondary engine operation mode and emergency power unit. When
BUCK 42, Capt Aldrich, raieed hig thumb, indicating all was okay, BUCK 41
began his takeoff roll, followed by BUCK 42 ten geconds later. That takeoff
time was approximately 17271, and the entire flight laasted only about an hour.

That firat migsion was totally unremarkable with respect to aircraft
or engine performance or to Capt Norris' phyeical or pasychological well being.
In fact, when Capt Norriz accepted the jet for hisz first sortie, the airecraft
maintenance recorde (AFTO Form 781 binder) contained only a write up regarding
a simulated tank Jjettison and one information write up regarding the ‘“hot
cocked® condition of the jet. He added no others after the tlight. They
landed on runway 10 as well and then reported to maintenance debriefers that
the Jjet was maintenance code one. They shutdown the jets after “hot cocking’
them and remained in the hardened aircraft szhelter until required to agsume
cockpit alert in the jets. There, they put on their field gear and helmete
required for the exercise conditions, debriefed the migsion among themsgelves
and with intelligence debrieferas, and Capt Norrig ate a sack lunch of turkey
eandwiches, chips, carrot eticka, and juice.

When the jet returned from its second zortie, AIC Christopher R. James
recovered the jet in the shelter. Testimony indicatee he did a complete and
thorough quick turnaround inspection, including a good inlet check (TAB V-6,
V-8). He had received no word of any anomaliez in the o0il sample’s

gpectrometric analyszis from the expediter, so he too assumed there were no oll
problems.
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AlC Jamegz was delayed in refueling the jet by the late arrival of the
refueling truck. As soon as they had refueled his jet, Capt Norris came up
and began hia preflight check. When he had completed this, he grabbed hisa
gear, entered the cockpit, and asked for the aircraft maintenance records
(AFTO Form 781 Binder). He indicated to AlC Jameg that for exercise purposes,
he was taking the forme with him. Once the crew chief had helped to strap him

into the jet, he awaited hiz gignal to start which did not come until nearly
48 minuteg later.

During the thru flight ingpection, AlC Jamesz only noted one unusual
condition which was a loomenesz in the fan inlet guide vanes which enabled him
to move them approximately a quarter of an inch. Thie did not alarm or
concern him, because he had previously been advised this loozenezs was within
tolerance. However, MSgt Timothy W. Shannon, noncommizgioned officer in
charge of the jet engine intermediate maintenance szection, tegstified to a
digcrepancy with Technical Order 1F-16C-2-78FI-96-11 - Table 16-19 “Engine Fan
Inlet Ingpection and Repair® which uses a maximum zerviceable limit of pluz or
minug 8.662 incher (0.124 inches range) for play at the outer trailing edge of
the inlet guide vanez (TAB V-18). Thie discrepancy did not affect the mishap

engine performance, as the engine had all fan inlet guide vaneg intact in the
craeh debrie (TAB J-4).

During their ground time between miesions, Capt Norrie noticed no
peculiar maintenance activity on hiz fet. As far as he can remember, AIC
James refueled the jet and performed the intake ingpection. An entry in the
airecraft maintenance recordsz (AFTO Form 781) indicating the intake inspection
had been accomplished reassured him of that perception. After approximately
an hour and a half at 10381, the pilotz accomplished their individual walk
around ingpectiong of the jets which required Capt Norris’ use of a flashlight
to inspect the engine intake due to darknesz. That night, sunset wag at 18361
and the end of civil twilight was at 10861 (TAB W-1). They then again climbed
into the cockpit of their jets to e£it cockpit alert. Capt Norriz noticed
nothing unusual or remarkable about the condition of the jet or its engine
during hie preflight inaspection.

Either the production or ramp superviszor eventually drove up to tell
BUCK 51 to start. The engine start wag normal. AlC James accomplished hisz
walk around inspection prior to launch of the jet--checking the hydraulic
system and filters and the jet’'s general appearance. He was being agsisted by
SSgt William C. Davis Jr. Five minutes after engine start, AIC Jameg checked
the engine oil sight gauge which indicated only 48 half pintz, a little low
for that stage (TAB V-8). According to the Technical Order 1F-16C-6WC-1-11
work card 5-667, thie reading 12 in the green area and within acceptable
limits. Capts Norrig and Aldrich sat in their cockpitz for about 45 minutes
before they were alerted to start engines. The firat radio call BUCK 81
111ght received announced a runway change to runway 28.

The ground scenario for their second sortie was like the firat. As
the third two-ghip formation, they were part of the ground spare for the first
two two-ghip formations on alert to ensure four jets got airborne. As before,
BUCK 851 had heard nothing to the contrary, go Capt Norris agsumed he was to
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taxi when ready. Capt Norris selected NAV on the inertial navigation system
and announced “continuous taxi® on the radio. BUCK 81 wag told again to hold
hig position, eo Capt Norris expected to be directed to sghutdown 1in the
chocks, but he could do so only after the inertial navigation system’s eight
minute realignment period had elapsed. Although thiz would consume more fuel
than intended, and although he had empty wing tanke that night, Capt Norris
wag not concerned about his fuel state. When GOLD RAT contacted BUCK 51 to
shut down, Capt Morriz didn't remember whether he advised GOLD BRAT of his
requirement to wait eight minutes prior to shutdown due to alignment. By the
time BUCK 51 had completed thiz second alignment, hisz engine had been running
approximately 25 minutes on the ground.

Just as before, when that alignment sequence ended, BUCK 51 flight
were alerted to scramble again by GOLD RAT on the radio. Shortly thereafter,
BUCK 51 called °“roll over® and began to taxi out. About this time, the
supervigor of flying requested a subsequent radio call from BUCK 51 to provide
an update on airborne weather, especially anything on the zea fog approaching
Mizawa AB. At gome point during the taxi out, BUCK 81 had encountered fog on
the canopy, e£o0 Capt Norriz had attempted to defrozt it with only partial
success. Hies route of taxi took them south on taxiway TWO NORTH and east on
parallel taxiway BRAVO to the flow through quick check point approximately
1,806 feet from the end of BRAVO. BUCK $1 spent approximately 26-34 seconds
in quick check obtaining a thorough inspection prior to takeoff. Once BUCK 852
had alszo proceeded through quick check and when BUCK 51 and BUCK 52 were both
in position on taxiway FIVE NORTH awaiting takeoff, the flight switched to
TOWER frequency and requegted departure.

d. Flight Activity:

BUCK 81 {flight were cleared under instrument {flight rules on a
standard inastrument departure (CHUHI TWO DEPARTURE with CHARLIE FOUR
TRANSITION) with radar gervicee provided by MISAWA DEPARTURE control (TAB
T-2). When cleared on to the runway, both BUCK 51 and BUCK 82 pulled onto
runway 28 approximately 208 feet down. They each accomplished their secondary
engine operation mode and emergency power unit checks on the runway. BUCK 81
directed BUCK 52 to switch frequenciez to the departure controller. BUCK 51
had briefed a ten second takeoff interval in only full military “MIL" power,
becauge Capt Norrig did not amgsezz the need for an afterburner boosted
takeoff. Capt Norrie thought he could save the fuel and consume legs.

While on runway 28 in takeoff position, Capt Norrie accomplished his
96 percent performance check; everything appeared “good to go.° So, BUCK 51
released brakes, advanced to full military “MIL® power, and began rolling down
the runway. Their computed takeoff speed that night was about 154 knots. A=
BUCK 81 passed through 56 to 68 knotz, the defroster finally eliminated the
fog on the canopy, 8o Capt Norria could clearly see everything through it.
BUCK 81 lifted off at 184 knotsz for takeoft, and Capt Norris noticed the sound
of a minor “thump” from szomewhere behind. He =suspected it had come from the
vicinity of the engine area or landing gear, but he quickly checked the
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engine; it szeemed good. The eound wag not too unusual, in that Capt Norris

had recalled hearing unrecognizable sounds occasionally on other flights
without congequence. )

Ag he rotated the jet for takeoff, Capt Norris raiged the gear handle.
The jet by then had proceeded about two thirds of the way down the runway. As
the landing gear were retracted, lighte in the cockpit appeared normal to him.
Capt UNorris heard nothing peculiar but did detect some nearly imperceptible
movement in the jet. He characterized it ag not prominent or alarming. It
got his attention, but Capt Norriz couldn’t isolate it exactly.

Due in large part to the widely diszpersged duty locations and round the
clock operations during the local operational readinessz exercisme, numerous
eyewitneases observed the mighap sequence. No one reported obzerving anything
unusual prior to takeoff. Their testimony on evente {following lift-off and
through the pilot’s ejection and jet’s crash varies. However, the prevailing
aggegsment 1g that the engine vimibly displayed a cyclic trail of sparks like
a Roman candle or self-protection flares which pergisted for some time before
the saparks either disappeared or seemed to come in contact with the ground
(TAB V-18, V-28, V-42, V-45,6 V-85, V-88, V-77). Many reported the engine's
digplaying a bright orange glow throughout the entire flight sequence (TAB
v-38, V-86, V-63, V-89, V-74, V-78). As the jet climbed on ite takeoff leg,
geveral witnessez noted zparksz or flameg projected forward through the intake,
accompanied by a loud noise (TAB V-17, V-48, V-83, v-68, V-74, V-17).
Similarly, the engine audibly reported muffled thuds, thumps, bangs, pops or
explogions at least twice before the pilot ejected (TAB V-28, V-26, V-42,
V-62, V-72). Many obaerversz likened the engine noige to the muffled sound of
a ground burast gimulator pyrotechnic device (TAB V-19, V-34, V-39, V-74,
V-76). One observer familiar with pyrotechnice likened the nolse to an
implogsion (TAB V-31). Nearly all reported that the engine noiszez wound down
and eventually went silent (TAB V-28, V-37, V-83, Vv-62, V-87, V-88).

On takeoff leg, Capt Horriz looked over hig right sghoulder and
detected =parks within the exhauat plume. To him, 1t appeared as if zomeone
had ghaken a poker in a fireplace and caused gparke to emit from the fire, not
globs of metal. From hisz perapective, there appeared to be about a dozen or
80 evenly spaced sparks back there. At about that time the gupervisor of
flying {n the air tratfic control tower, call =ign CARDINAL, called BUCK 81 to
advige him that his jet waz trailing fire or flames (TAB N, V-0, V-11). As
Capt VNorriz looked back into the cockpit to confirm hie flight attitude and
performance indicationg, he firat noticed the engine fire light, a red eyebrow
11ight on the right hand eide, an aural “warning, warning-, and a vigual
warning indication in hie heads up display.

Capt Norris eimultanecusly brought power back a knob width or two--
just to double check that he wasn’'t in afterburner, while he also checked into
the cockpit. He confirmed that he had been in full military "MIL® power. He
then began a right hand turn. As he recalled, he was approximately 1568 feet
in altitude, 260 to 286 knote of airepeed, in 36 degrees of bank, with about a
five degree climb angle. He recognized the jet clearly lacked the expected
thrust and began to decelerate and level off in altitude. Capt Norrie elected
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not to jettison hiz two fuel tanks, because they were empty anyway, and he
felt uncomfortable without knowing whether houszes or people might be directly
under hig flight path. At this astage Capt Morris definitely recognized an
inability to gustain level {f11ght and an obvious deceleration. He recalled
glowing below 286 knots and starting to “mush® in a eink rate. While trying
to maintain aft sztick pressure to keep the jet level, BUCK 81 waz unable to
maintain level flight and began to descend. Hiz flight path waz over Lake Ane

Numa , the small lake Just weet and north of Mizawa AB, arcing toward the
larger Lake Ofgawara.

While in the right hand turn and az the “elephant cage® AN-FLR-9 radar
crosged hig nosze, BUCK 51 also began to get smoke in the cockpit. It seemed
to come from behind at szhoulder height and forward. Capt Norris assumed at
the time that it came from the environmental control system duct right behind
the #eat. He characterized it az 1light in color and very caustic or “"hargh
smelling®. It filled the cockpit and obacured all the inastruments. At that
point, Capt Norris pushed the throttle up to full military "MIL" power to gain
more thrust. He elected not to push it up into afterburner. All the zame
interior 1ighte stayed 1lluminated. Capt Norrie cannot confirm whether the
emergency power unit kicked on or not. However, the crash survivable flight
data recorder indicated an air command of the emergency power unit at ©20.128
geconds after 1lift-off (TAB T-4). He recalled that the heads wup display
worked throughout the flight. Capt Norris purposefully stayed with the jet a
little 1longer while 1its expected flight vector arced through the “elephant
cage® or AN-FLR-9 radar. He tightened the turn or at least fed in some more
bank and attempted to stretch the glide path out toward and over Lake Ogawara.
He was able to &gee the Leftwich Memorial Picnic Grounde shelteraz. Since he
could visually confirm that the jet appeared to be gliding toward the picnic
area and away from inhabited areag, he then decided to eject.

e. Impact:

Approximately {fifty two =2econds after takeoff (206411), the jet
impacted at approximately 48 degrees 43 minutes 11.4 geconds north latitude
and 141 degrees 28 minutes 22.2 geconds east longitude. Using the printed
charts depicting the data stored in the crash survivable f1ight data recorder,
this inveatigator extrapolated the following f1light attitude at firat impact:
186 knote calibrated airgpeed, 21 degreesz right bank, B.85 degrees nosge down
pitch, and 636 degreez magnetic heading (TAR 0-4, 0-6, T-4). Most debrig was
confined to basme property on Leftwich Memorial Picnic Grounds, and a few
pleces landed just beyond the base boundaries on {fallow rice paddies. The
pilot parachuted to a location less than 88 feet inland of the northwest
ghoreline of Lake Ane Numa which iz immediately weat of the baze. The
ejection s=eat landed on land less than 8568 feet further northeast from the

pilot. The canopy landed approximately 275 feet northwest of the pilot on
land.

1. Ejection Seats:

Baged on investigator's analysig of data provided by General Dynamice,
Fort Worth and withdrawn from the crash gurvivable flight data recorder, Capt
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Norriz eafely ejected within the survivable ACES II ejection envelope (TAB
0-4, 0-6, T-4). Using printed charte depicting data stored in the f1ight data
recorder, thie investigator extrapolated the following approximate conditions
of flight at the time of ejection: 628 feet mean sea level (8566 feet above
ground level), 3 degreesz of nose low pitch, 16 degreesz of bank attitude, 4,864

feet per minute vertical velocity (descent), and 148 knots calibrated airepeed
(TAB 0-4, 0-6, T-4).

Capt DNorriz recalled making a radio call to announce that he was
getting out of the jet and then confirming that the arming handle was down.
Capt Aldrich confirmed hearing the radio call (TAB N, V-1). Although he was
leaning {forward gomewhat with his head facing the heads up dieplay, Capt
Norrig was in a good body position for ejection and initiated ejection by
pulling the hand gripg. As expected, he experienced a little delay before the
geat actually left the jet. He remembers gensing the air stream, his tumbling
gomewhat, and hearing the parachute ripple. He looked up and confirmed a good
chute, then he almost immediately went into the trees. Capt Norris only had

time to close hig eyes and turn his head. He hit mud and had a fairly sgoft
landing.

The ACES II ejection geat (merial number FG6A1784) performad as
expected. It had- been properly 4natalled by General Dynamice with itg next
inspection due 36 months hence on 18 Oct 81.

g. Personal and Survival Equipment:

The parachute, raft, and seat kit were not factors in the mishap, and
all 1inapections were current. All were recovered. As evidenced by recorded
communicationg on 243.8 MHz, GUARD frequency, the emergency locator beacon was
intermittent. A maintenance deficiency report was zubmitted on the emergency
locator beacon (part number AN/URT-33C/M) (TAB I-4).

h. BRescue:

On the ground, Capt Norrig releaszed hig risersz and sat there for a
while. He was in the mud and could eazily see that the jet had impacted
nearby and was engulfed in flames. He heard 20mm ammunition igniting and then
exploding. He wanted to shut off the emergency locator beacon, but it took
him a while to remember where it was located among hiz survival equipment.
So, inatead, he uszed hiz survival radio to transmit that BUCK Bl waz on the
ground and in good shape. Ax expected, the emergency locator beacon gounded
immediately when he turned the radio on. BUCK 52 immediately rezponded and
requested that BUCK 51 switch to & backup frequency, 282.8 MHz, but in the
dark Capt Norris had trouble locating the proper switch and position. After
leaving hisz impact point for a while to search for better terrain and to talk
to BUCK 82, Capt Norriz returned to the {impact site in hopes of finding the
emergency locator beacon. When he couldn't find it, he again returned to the
gecond location; this time he located the proper switch to select 282.8 MHz.
He then returned to the impact 1location where hig ejection gseat kit was
located. Capt Norris finally found and disabled the emergency locator beacon
by digconnecting the battery.
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By hiz own account, he then calmed down enough to accompligh what the
rescue party wanted him to, that ie, ghoot off a flare to pinpoint his
position. During the 38 to 48 minutes he spent on the ground he tried to hike
out to more open terrain, but the densge underbrush waz too challenging in the
dark. The bage civil engineer, Lt Col John H. Eztes IV, firat recognized that
the pilot’s description of marshy terrain indicated that he muat have landed
gouth of the Security Hill Drive and toward Lake Ane Numa. Prior to thisz

determination, gearch effortz had concentrated north of Security Hill Road
toward Lake Ogawara.

When Capt Norris once returned to the edge of Lake Ane Numa, he
climbed a gmall fence and could observe the red cragh truck 1lighte and a
nearby road. By radio, the reacue party acknowledged that they had generally
located him. So, Capt Norris shot off one of the gyro-jet flarea (A/P 285-8A)
to alert them and to pinpoint his position. He initially heard zome rescue
party members yell that they saw it. They were obviougly a ways away from
him, however. After BUCK 51 shot another one on cue with the rescue party’'s
attention directed in the proper esoutherly direction, the rescue party were
able to pinpoint hies position. Almost immediately, Capt Norris could hear and
gee the flashlight of clozer rescue party membera, so he yelled at them as
well. When they met up with each-other in the brush, they eszcorted him out of
the marsh and walked him to where the ambulance wag walting. At approximately
21361 the ambulance then drove Capt Norrie to the base hospital. He left
behind at the scene all hig equipment and everything he had on, except hie
anti-3 suit and anti-exposure suit.

i. Crash Resgponse:

The primary cragh net alerted the 432 TFW accident response team and
firemen to respond at 2843I. During normal base operations an international
memorandum of understanding for airfield operations with the Japan Air Selt
Defenze Force at Migawa AB calla for their fire department to respond to
primary net crash notifications [FB35288-MOUI-3865]. However, due to local
operational readiness exercisze conditions, the 432TFW fire department had
agzumed responsibility for crash and fire response 1in the hardened aircraft
shelter area. Using dispersed alert locations near the hot pit refueling
area, the 432TFW fire department had maintained crash alert with equipment
which {ncluded one major (P-19) and two minor (P-28) crash vehicles rather
than structural fire (P-12) pumper vehiclesz. Their location was lesg than
three to four minutes away from the impact site.

Within {ive minutes of primary crash net activation, a cragh fire
truck equipped with water and aqueous film forming foam agent had arrived on
gcene. Several other crash vehiclez later responded asg well. After impact
the jet burat into flameg and burned for only a few minutes. A brush fire
developed north of the impact site and waz extinguighed at 21281.
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j. Maintenance Documentation:

The aircraft maintenance recorde (AFTO Form 781 Binder) in the jet did
not aurvive the impact and post crash fire. During exercieses, the pilots
carry the aircraft maintenance records (AFTO Form 781 Binder) with them in the
jet in the event they are diverted to another airfield where crosz sgervicing
might be expected. According to Capt Norrig' testimony, there were no open
discorepanciez in the record which had any {factor in thiz mizhap (TAB V-0).
The write upe that were present acknowledged that the jet had been “hot
cocked® for the exercize alert posture by the previouz pilot and made some
mention of a gimulated tank jettison.

No time compliance technical orders were outstanding on this jet or
engine which had any bearing in the accident. All scheduled inspections were
gatigfactorily completed. All time change requirements were completed on
time. All historical samples analyzed under the joint oil analysis program
were gatistactory (TAB D-1).

k. Maintenance Personnel and Supervisgion:

During the exercise the maintenance supervizion included a production
gupervisor, an area sgupervigor, ‘a crew chief and sgupporting personnel from
geveral back ghops to help with flight line responsibilities. At 17381, Jjust
ag Capt Norrig departed on his first gortie, the day shift relinquished their
regpongibilities to the swing =hift. The mighap jet waz parked in front of
hardened aircraft ghelter CHARLIE SEVEN in CHARLIE area. For the day zhift,
the dedicated crew chief, 8Sgt Brunetti, zerved as crew chief of jet 87-8382.
She was replaced during the swing ghift by AIC James, the assistant crew chief
for mishap jet 87-8382. The CHARLIE area supervisor during the ewing shift
wag MSgt Willie McGee, and MSgt Santo Calcagno was the production gupervisor.
In addition to their regular eortie production, servicing, and maintenance
duties, these personnel were in exercise conditions which required cover and
concealment, aircratt and equipment dispersal, varied protective clothing, and
appropriately tailored work activities.

Moncommigsioned officer in charge of ‘the jet engine intermediate
maintenance ghop, MSgt Timothy W. Shannon, iz a gkill "nine level® jet engine
gsuperintendent, highly qualified, professional, and fully certified to perform
intermediate level maintenance on the F116-GE-188 engine. The et engine
mechanic who superviged the propuleion crew during in-sghop repair of jet
engine 580174, 8Sgt Walter C. Woolcott, waz a skill “seven level® jet engine
technician. He was fully certified to accomplish his aszsigned duties.

1. Engine, Fuel, Hydraulic, and 0il Analysie:
Ag evidenced by AFTO Forms 95, Significant Historical Data, on the
F118-GE-166 engine as well as the consolidated engine management gystem

records, this mishap engine (ES869174) has undergone numerous inspections and
repaire of high pressure compreszsor blades between October 1987 and May 1668.
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Numerous bladez on stage one through stage nine of compressor rotor were

either blended or replaced (TAB U-2). Thie engine had 1,860.3 total engine
hourg (TAB D-1). '

During post mighap engine teardown at Migawa AB and through team
analysig led by Mr Caesar J. Sabatelli, GS-12, aerospace engineer for Oklahoma
City Air Logistice Center, many discrepancieg in the engine core were
apparent. The 1local teardown proceeded only to the shop replaceable unit
level. Even g0, substantial compressor damage wag clearly evident. Two holes
were burned through the upper comprezsor case in the third =stage plane ot
rotation. In Mr Sabatelli’s description and discusszion of the mizhap engine
components and hardware, he identified several relevant pointz about the
condition of the compressor’s first, but more frequently, the zecond ztage
variable gtator vanes (TAB J-4). One {firat stage comprezszor variable stator
vane wag noted approximately 31 degreez out of alignment. One zecond stage
compresgor variable stator vane was turned 08 degrees with respect to the
engine/flow axig (TAB J-4). To obtain further analyaig of suszpect parts, the
wing submitted three materiel deficiency reports on the following F110-GE-188
engine parts: compregsor stators, high pressure compresgzsor rotors, and
compressor rear stator casze (TAB I-1, I-2, I-3).

Az part of a Mizawa AB convergion to large inlet F-16Cz, a squadron
complement of F-16Ca with F118-0E-168 engines tranzferred to Mizawa AB, Japan
from O=san AB, Republic of Korea, during the period January 1898 through
February 1901. According to records in the wing plane and echeduling branch,
the F110-GE-168 mishap engine, gerial number ES60174, arrived at Misawa AB on
7 Sep 80 installed on F-16C, tail number 87-8332 (TAB U-1). [(Note: However,
the wing’'s consolidated engine management eystem indicates an engine arrival
date on or about 28 or 38 Aug 08.] On 18 Jan 91, thiz engine was removed from
that jet for an engine oil leak. O0il was detected on the fan inlet; and, the
jet engine intermediate maintenance section later attributed the leak to an
improperly installed lube and scavenge pump aluminum seal gasket (TAB V-16).

During that 18 Jan - 11 Feb 01 period in the jet engine intermediate
maintenance gection, the engine wag also diagnosed as having a loose firat
stage compressor retaining ring which was later repaired (TAB vV-18, V-12). A=
a rvesult of concernz over the potential impact and fleet-wide extent of this
loose retainer ring discovery, the wing initiated a one time inspection of
their entire fleet of recently transferred engines (TAB V-18). The wing
commander grounded the jets, and the Jjet engine intermediate maintenance
gection did a recordsz check on all engines which had had first through third
gtage compressor maintenance performed off station including such locationa as
Ozan AB, Kunsan AB, MacDill AFB, Ramstein AB, Torrejon AB, Spangdahlem AB,
Oklahoma City Air Logistics Center, and General Electric Strother in Arkansas
City, Kansas (TAB V-140).

When this engine had first been received into the Jet engine
intermediate maintenance section on 18 Jan 91, S8gt Woolcott detected a bend
on the trailing edge of a first stage variable satator vane (TAB V-12). Hlis
crew installed a new case asgembly. The next day, his crew reassembled the
engine and veriffed the rig of the variable feedback cable and the rig ot the
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bell cranks. They then completed all time compliance technical ordere in the
Falcon 118 Block Two upgrades for which they had parts available, but some
were deferred until a future date when the engine next came into the shop.

On 2% Mar 01, this repaired engine wae ingtalled on mishap jet 87-8362
(TAB U-1). Since ite installation, thig engine has accrued B87.3 total engine
operating hourz (TAB D-1). During this latest 4inastallation, the jet was
impounded and subsequently releaszed after mechanics and quality assurance
perzonnel searched extenzively for a 1/4 inch drive universzal tool loet during
maintenance. The loat tool was never found (TAB H-1).

Following the migshap, the local fuelgs management branch sampled all
relevant JP-4 fuel sourcee including the associated refueling unit (R-9 zerial
number 81L-108), i1l standz one and two, and bulk storage tank #2-1 asz well
ag five other F-16Ce (tail numberes 885-1861, 87-6368, B87-8316, 87-8324, and
87-8326) gerviced with the same refueling unit. Resulte were satizfactory
(TAB U-4, U-8). At the time of the mishap, the fuelz management branch wae
advised by reszponzible authoritiea on scene that they would be unable to
obtain a fuel gample from the mishap jet at the cragh eite due to impact
leakage and post craszh fire's consuming the fuel.

However, at gzome unknown time, an unidentified individual allegedly
belonging to the wing’'s accesaory branch’s fuel shop allegedly collected a
fuel sample at the crash =ite from the jet's internal wing tank which he
provided {for analysis. Thie sample 18 suapect, due to the uncertainties
gurrounding itz authenticity and chain of custody. MNonethelees, both this
gsuspect fuel =mample from the migzhap jet and another from the R-9 refueling
unit were analyzed by the aerospace fuele laboratory at Kadena AB, Japan (TAB
U-4, U-8). The Kadena AB laboratory indicated the suspect fuel sample did not
meet  gpecifications. However, their resultz should not be congidered
conclusive, zince the falled propertiesz are onez eagily altered by exposure to
atmospheric contaminants. Thiz iz a relevant factor, =since the fire fightersz
used aqueous film forming foam ag well as water to battle the ensuing poat
cragh fires. The R-0 refueling unit fuel sample met especificationz, however.

The 432TFW non-degstructive inapection laboratory, under the joint oil
analyzis program, determined the engine oil zamples after two previouz flighta
were within spectrometric limitz and indicated no abnormalities (TAB D, U-3,
V-73). Due to impact leakage, malformationes in the tank and lineg, and post
cragh fire, the engine technicians were unable to obtain engine oll samplez
from normal locations. Three zamplez were taken from the mishap jet engine at
the 1lube and scavenge pump filter bowl, hydraulic pump, and hydraulic pump
filter bowl, and all smamples revesled unexpectedly high readingz (TAB U-3).
Since engine techniciane do not normally take sampler from these areag, no
technical data or normative criteria exiat from which to make comparisonsz.

According to 8Sgt Thomas E. Summers of the wing's non-destructive
inapection laboratory, a hydraulic sample wasz burned by the laboratory. While
8Sgt Summers testified to the actual burning, he noted that he waz unable to
analyze the gample without any technical criteria (TAB V-73). While no record
of those tegt resultg is currently available, the results of auch a hydraulie
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fluid eample remain suspect. Thia accident investigator cannot authenticate
the sample or itz chain of custody. There iz no record to indicate whether
another laboratory analyzed the suspact hydraulic sample.

m. Airframe and Aircraft Systems:

F-16C, tail number 87-6382, arrived at Misgawa AB on 22 Jan 81 (TAB
U-1). ([Note: An entry on Air Force Form 711C indicatez the jet waz assigned
to itz present organization on 16 Jan 91 (TAB D-1).] From 23-28 Jan 81, the
432TFW placed the jet into an acceptance inspection status (coded °BT" for
being transferred) which culminated in acceptance and possesgeion gtatus az a
combat coded (coded °CC°) jet on 28 Jan 91 (TAB U-1). Thiz Jjet had
accumulated 735.8 total flight hours since ites Air Force acceptance date of 16
Dec 88 (TAB D). From pilot's testimony, no open discrepancies or gystem
conditions which could ground the jet were carried in the aircraft maintenance
recordg (AFTO Form 781 Binder) (TAB V-9).

n. Operations Personnel and Superviszion:

The mishap sortie was conducted under authority of AFR 66-1, Flight
Management. Flight procedurez were 1in accordance with PACAFR 853-116, F-16
Pilot Operational Procedures. Prior to assuming cockpit alert 1in the jets,
pilots “hot cocked” the jets in accordance with local guidance in the 432TFW
Pilot Guide. Special instruction messagez of the publighed air tasking order
for the 1local operational readiness exercise (LORE 01-3) provided other
relevant guidance.

The operational chain of command and gupervigory chain for Capt Norris
were fully qualified and current in their duties. Capt Wheeler, the
gupervigor of flying; Lt Col Ehmen, the ramp gupervigor; Capt McCarthy, the
migeion director; and, the 14TFS’'s top three guperviszors were among the most
highly qualified and proficient officers in thosze capacities. The officer who
delivered the mass briefing for the pilots flying in the air defense exercise
the night ot the mighap, Capt Quinn, wae highly reputed to be among the most
professional wing aetaff officers.

0. Crew Qualifications:

Capt Norris was a fully qualified and migeion ready F-16 pilot and
f1ight leader. He had a current instrument rating and a qualified tactical
certification for the F-16 (TAB (-3, a-4, G-8). Hiz total flying time was
1,371.8 hourz of which 188.8 hours were etudent pilot hourz during
Undergraduate Pilot Training. He had previouszly flown operationally 1in
Tactical Air Command as a forward air controller in the 0-2A and the O0T-37B
with 286.1 and $21.8 hours, respectively. During Fighter Lead In Training, he
accumulated 39.7 hourz in the AT-38A/B. He had 416.8 total hours in the F-16.
Hiez previous 38/68/9¢ day totals for sorties and hours follow: 18/37/38 and
26.8/48.9/40.9 (TAB G-1, G-2).
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p. Medlcal:

Capt Norris had a current Air Force Form 1642, Medical Recommendation
for Flying or Special Operational Duty, and waz medically cleared to fly. He
had completed an annual flight phyeical on 17 Dec 88 at Mizawa AB. During the
ejection and 1in subsequent rescue operations, he &guastained no injuriesz
requiring medical attention. He was evaluated on 7 May 0Ol at Mizawa AB
hospital by Capt (Dr) Jodi L. Siskin, 432nd Medical Group, and releazed on
unrestricted flying status.

q. Navaids and Facilities:

Misawa AB'g published notices to airmen for the 7 May 1001 flights
noted the weat end of runway 1¢-28 selective =lab replacement project, ite
2,860 tfeet of dizplaced threshold for runway 18, ite relocated barrier and
arresting gear equipment, its relocated runway and threshold lightz, and its
effect on minimum descent altitudes for various approach aide. No other
noticee to airmen had any bearing on the mizhap.

r. Weather:

Weather wag not a factor. Forecast and observed weather for the day
ig at TAB W. A gpecial obzervation at 2842I noted clear gkies, 5,888 meters
(3 1/8 mileg) wvigibility, 1ight fog, and 1ight westerly winde (278/682). The
mishap occurred during night houra. Sunset wag at 18361 with end of civil
twilight at 1966I.

g. Directivez and Publications:

AFR 68-1 Flight Management

AFR 68-186 General Flight Rules

AFR 66-39 011 Analysis Program

MCM 3-1, Vol V (S/NF) Tactical Employment, F-16

PACAFR 88-116 F-16 Pilot Operational Procedures
432TFW Pilot Q@Quide

PACAFR 66-23 Joint 0i) Analysis Program (JOAP)

T.0. 86-28-85 Aircratft, Drone, Aircrew Training

Devicee, Enginesz, and Air Launched
Mizzile Inapections, Flight Reports,
and Supporting Maintenance Documents

T.0. 1F-16C-1 Flight Manual

T.0. 1F-16C-1CL-1 Flight Crew Checklist

T.0. 1F-16C-2-78F1-06-~11 Fault Isolation and Power Plant (F-16C
and F-16D Aircraft, Block 38)

T.0. 1F-16C-2-78JG-16-11 Engine Bemoval and Installation

T.0. 1F-16C-6WC-1-11 Combined Preflight/Basic Poastflight
Work Cards

T.0. 1F-18C-C-2-2 Ground Handling, Servicing, and

Airframe Maintenance
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t. Summary:

During a local operational readinesgs exercise, an F-16C belonging to
the 432nd Tactical Fighter Wing took off from Misawa AB, Japan on 7 May 91 at
approximately 26481, experienced a catastrophic F116-GE-168 engine failure,
and crasghed 1.2 nautical miles from the runway on baze property described as
Leftwich Memorial Picnic Grounds. The pilot, Capt Robert J. Norrie III, waz a
fully certified and qualified F-16C pilot and flight leader. He =zately
ejected from the digabled jet prior to itz crash.

ﬂMﬂ L 21 N 101

ROBERT M. JOHNSTON, Colonel, USAF
Alrcraft Accident Investigator
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