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1. A NAVSEA Team conducted a lessons learned analysis of the
fire that occurred aboard USSs MIDWAY (CV 41) on 20 June, 1990.
Enclosure (1) is forwarded for information.

2. NAVSEA is taking action on all recommendations contained in
this report. Progress on implementation will be monitored by the
surface Ship Survivability Flag Level Steering Committee.
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SUMMARY OF FINDINGS
INFORMATL FIRE INVESTIGATION
USS MIDWAY (CV-41)

Ut SCOPE OF THIS REPORT:

At the request of COMNAVAIRPAC a NAVSEA team visited USS
MIDWAY to determine ship design and material lessons learned.
This report represents the collective opinion of all team
members. Findings are based on an inspection of the damaged area
and informal discussions with USS MIDWAY personnel. This report
is not intended to modify or supersede any findings of the on-

going JAG investigation. The NAVSEA team consisted of the
following personnel:

Mr. &9 GM-14, SEA 56Y5 (Team Leader)
Mr. <%j5/ . GM-13, SEA 56Y5
Mr. \ GM-14, SEA S55XT
Tt. (- UBH; SEA 56Y3
2.  SIGNIFICANT EVENTS:

A number of fuel o©il transfer operations were in progress
on the morning of June 20th 1990. That morning, fuel service
tank B-33F had been filled to approximately 95% of capacity.
Flight operations were in progress. At 1133 local time, fuel oil
was reported on the deck in the Pipefitter Parts Storeroom
(formerly the DC Repair Parts Storeroom), B-421 1/2~-A. Fuel pump
number 1 was secured at 1141. A few minutes later smoke was
reported in B-421 1/2-A and the Flying Squad was called away. At
1158, the valve controlling steam to the starboard catapult steam
accumulator was secured. Flight operations continued. By 1200
" it had been determined that leaking fuel was coming from the
catapult (CAT) steam trunk, B-425-T. Fuel service tank B-33F was
sounded and found to contain 33 feet 8 inches of fuel. The
maximum for the tank is 33 feet 5 inches. A 5 inch overflow pipe
for this tank passes through CAT steam trunk B-425-T. This trunk
is directly above B-33F. Service tank B-33F is equipped with a
tank level indicator and high level alarm located in Fireroom 2A.
However, there was no report of an alarm sounding.

Following the discovery that service tank B-33F was
overfilled, action was taken by oil lab personnel to draw down
the fuel to the 25 feet 3 inch level. Meanwhile, the Flying
Squad responded and, seeing white smoke escaping from trunk B-
425-T, began desmoking using a Rhine Air Mover. This device is
an air operated portable blower manufactured by Rhine Air of
Santee, California. There was some confusion over the



nature of the white smoke with some personnel believing it was
from a Class A fire and others believing it was fuel vapor.
Desmoking heses were then placed in B-421 1/2-A and CAT steam
trunk B-425-T. Lacking success in desmoking, the door to the
trunk was closed and was being dogged at 1230 when an explosion
cccurred. The explosion pushed the door out several inches,
leaving a gap at the frame. It also tore the bulkhead from the
deck and adjoining bulkhead and bent the corner out about 30
inches. & fireball passed through the 4th deck spaces and 3rd
deck living space B-307-L, up the access ladder onto the second
deck. Fire fighters reported that their OBAs and clothing items

were blown off. Efforts were then directed at evacuating
personnel.

Several injured Flying Squad perscnnel were found in escape
trunk B-417 3/4-T and the Pipefitter Parts Storercom B-417 1/2-A,
They were pulled out to safety. At thiz time, it was not known
that there were two fatalities in B-421 1/2-A. They were exposed
to the full force of the blast. Positive ventilation was set in
nearby machinery spaces and nearby magazines were manned with
fire hoses. Just as the last of the injured was pulled free, a
second explosion occurred at 1315. Personnel on the second deck
were again knocked off their feet and smoke curtains were torn
from their clamps. Personnel were evacuated to the Damage

Contrel Deck, Zebra was set around the area at 1317, and the
second deck access hatch was closed.

During the next two hours, there were no reports of direct
firefighting in the affected spaces. Flight cperations were
secured and the starboard catapult steam accumulator blown down
at about 1350. There were several reports of smoke pouring
through the ventilation system into magazines B-403 1/2-M and
A-607-B, and a report that the bulkhead of A/C machinery space

#7, which is adjacent to the CAT steam trunk, was hot and paint
was blistering.

At 1521, smoke curtains were set up on the second deck in
preparation for reentering the spaces. Berthing space B-307-L
was opened at 1543. A total of 15 CO2 bottles were discharged
and AFFF was applied. By 1620, seven 5 gallon cans of AFFF had
been used. An atmospheric test of B-307-L at 1653 indicated that
the atmosphere was still flammable. Desmoking of B-307-L was
rigged and the crew continued to apply AFFF, using 3 more 5
gallons cans over the next hour. After observing raw fuel
dripping from the exhaust vent from the 4th deck spaces, AFFF was
applied through the vent at 1807. Also, a hole was cut in a
supply vent to B-425-V and AFFF applied. The fire party entered
B-307-L at 1838, 1942 and 2006. At 2045, the fire party reached
the 4th deck. At 2220, they began filling service tank B-33F
with AFFF applied through the sounding tube. By 0035 the next
day, water was within 3 feet of the overhead on the 4th deck.



In all likelihood, the space had been flcoded at least once to
the overhead. Dewatering efforts reduced the level to 12 inches
by 0832. Four inches of fuel floated on the water. Compartment
B-421 1/2-A was entered at 0840. The two bedies were located an
hour later. The fire was declared out at 1000 on 21 June.

Sz DISCUSSION:

a. Inspection of the damaged area indicated evidence of
an explosion in the catapult steam trunk with a bulkhead and
watertight access door bent out approximately 30 inches at the
bottom, with a vertical 36 inch tear in the adjacent bulkhead.
There was evidence of heat and blast damage inside the trunk.-
Compartment 421 1/2-A showed evidence of blast damage with two
aluminum storage bin shelves collapsed. Compartment 417 1/2-A
showed minor damage. The bulkhead separating compartments 421
1/2-A and the catapult steam trunk was corroded at the base.
A 5 inch overflow pipe that passes through CAT steam trunk
B-425-T was perforated by corrosion about 4 inches off the deck.
The most probable cause of the expleosion was release of fuel
through corroded openings in the overflow pipe. Fuel then
vaporized and ignited when in contact with the catapult steam
condensate drain. There was no evidence of sustained fire in any
of the spaces. Attachment A describes the immediate area of the
ship exposed to the flash fire and explosions.

b. Initial confusion surrounding the nature of this casualty
is worth noting. Operating temperatures in the CAT steam trunk
were at times above the flash point of F-76. With the trunk
access door opened, heated fuel vapor in contact with cooler air
could have condensed and appeared as white smoke. Admittedly,
clouds of fuel vapor are not typically associated with a fuel
spill. Had this casualty been treated as a fuel spill and action
taken to apply AFFF and secure steam lines, further fuel
vaporization and ignition might not have occurred.

7 Design and Material Factors:

a. In USS MIDWAY, fuel overflow piping is co-located with
the catapult steam piping in the catapult piping trunk. This
condition is caused by the steam piping trunk being located
directly above the fuel tank top and can present a serious fire
hazard if a fuel piping failure occurs. Steam piping trunks
are only provided in aircraft carriers for steam piping to
catapults. There is a need in aircraft carrier new design to
prevent locating catapult piping trunks above fuel tank tops
and routing fuel piping in these trunks.

b. This incident demonstrates the need to inspect and test
fuel tank overflow piping. However, tank overflow and
piping is unlike cther piping systems in that they are
the tank at one end and to atmospheric pressure at the

air escape
cpen to
other end.

3



Therefore, tank overflow piping should only be subjected to

low pressures, i.e. tank design heads. Such piping is normally
dry and not pressurized with system operating fluid to check
piping integrity. Specific NAVSEA test and inspection
requirements are:

~ GSO section 506 regquires that overflows and air
escapes be tested in conjunction with the tank tightness test.
This applies to new and modified overflow and air escape piping.

- NSTM 541.3.23 requires vent terminals to be inspected
and overflow check valves to be gagged when testing the tank.

- NSTM chapter 100 requires each tank be air tested
during each overhaul or as required in accordance with NSTM 9880.
NSTM 988.402 requires tanks to be hydrostatically tested or if
conditions dictate, air tested after an alteration or repair.
These chapters do not require tank tests to include overflow and
air escape piping. The perforations in the overflow piping could
have been found by periodic compartment tightness tests of
B-425-T required by PMS. NSTM 505 requires pericdic pressure
testing of piping to 135 percent of design pressure or to system
operating pressure. These requirements cannot be considered to
apply to vent and overflow piping since there is no requirement
that this piping be tested other than with the tank. The NSTM

505 reqguirements that can be considered applicable to the fuel
tank overflow piping are:

1. Visually inspect for external pipe corrosion every
six months or at first availability.

2. Ultrasonically test for internal corrosicn every
four years or at major overhauls (NSTM 505-1.3.6.1).

c. Although not a facter in this casualty, NSTM 505 allows
the use of a temporary pipe patch to make emergency repairs to
piping systems. Plastic pipe patch is used on flammable liquid
piping systems. Temporary pipe patch can be present for many
years. A need exists to emphasize in NSTM 505 that, for
flammable liquid piping systems, pipe patches should be replaced
with permanent repairs during a technical availability,
restricted availability, or sooner if warranted. In addition,
OPNAVINST 47380.4 should be revised to state that deteriorated
flammable fluid piping is a safety deficiency. Thus, repairs

would be categorized as a safety deficiency requiring
accomplishment as a priority.

d. This incident demohstrates the need for NAVSEA to

investigate systems which could facilitate early identification
and location of gross fuel system leakage.



e. A tank level indicator (TLI) system is installed in each
fuel service tank, including B-~33F. The system consists of a
receiver, transmitter and alarm panel. The alarm panel power
light was ocut. The receiver was removed from Fireroom 22 and
tested in Fireroom 2B. This was done by removing the receiver
for sérvice tank B-33F in Fireroom 22 and installing it inp an
operating TLI system located in Fireroom 2B. The receiving unit
has adjustments for calibrating and initiating high and low level
alarms. The receiving unit tested satisfactorily for sounding
these alarms. To simulate an electrical fault in the cable
between the transmitter and receiver, the cable was removed from
the receiving unit. When this was accomplished, the alarm panel
went into a low level alarm mode. This indicates the tank level
indicator system does not provide electrical supervision for
continuity from the receiver through the jumper cable to the
transmitter. The alarm panel should have gone intoc a trouble
mode. Additionally, a review of the PMS cards for the tank level
indicator system indicates no requirement to test the sensing
unit from inside the tank to verify proper cperation and
transmission of alarm signals back to the receiving unit.

f. Ships force indicated no guidance exists on how to clean
the individual's firefighting ensemble when scaked with F-76.
There is a need to furnish this guidance to the Fleet.

, g. Ships force indicated they did not have firefighter's
gloves in accordance with NSTM 077. The stock number for the
proper gloves 1s NSN 8415-01-296-5764. Gloves available on board
USS MIDWAY were heat protective gloves NSN 8415-01-092-3910 _
manufactured by Nationwide Glove Company. USS MIDWAY shculd be
furnished approved firefighter's gloves.

h. Ships force indicated the need for self-contained
breathing apparatus that can operate for 60 minutes.

5. Recommendations:

a. NAVSEA review ilts design policy to ensure prohibitions
exist to prevent the installation of flammable liquid piping

(including overflow piping) systems in catapult steam trunks.

b. NAVSEA develop inspection requirements for fuel system
overflow piping for inclusion in NSTM 505 that are within ships
force capability with particular attention to piping already
located within catatpult steam trunks and voids.

c. NAVSEA request OPNAV to revise OPNAVINST 4790.4 to
identify deteriorated fuel piping as a ship safety item.



d. NAVSEA review piping material reguirements for overflow
and air escape piping with the objective of specifying materials
that will not deteriorate in service.

e. NAVSEA revise NSTM 505 to indicate pipe patches in
flammable liquid piping systems be replaced with permanent

repairs during a technical availability, restricted availability,
or sooner if warranted.

f. NAVSEA prepare a proposal and seek funding to :
investigate systems which could facilitate early location and
identification of gross fuel system leakage.

g. NAVSEA review design requirements for the tank level
indicator system and ensure electrical supervision is provided
from the receiving unit to the transmitter. Additionally, PMS
cards should be revised to require a test of the sensing unit to
verify proper operation and transmission of alarm signals back
to the receiving unit. This test could best be accomplished at

some time when the tank undergoes cleaning and/cr internal
inspection.

h. NAVSEA revise NSTM 077 as necessary to explain how to
clean firefighting ensembles soaked in ships' fuel.

i. NAVSEA initiate action to expedite delivery of
firefighter's gloves to USS MIDWAY.

j. NAVSEA expedite development of new self-contained
breathing apparatus with a 60 minute operating time.



FRI! =
———
~ W] RING TRUNK . \
VOoID B-4/17 vV \
\ﬁ:b B-421V \
TRUA K
) B-A17%
R T sy Alc Mewry
M,. V TR | . BFt ‘e, g
AJC rMewnry \\w. o | .
RM wno. v m ’ B-33 £ overAaw PIPEF (TTER STS-£ UP TO B-30
o SUPALY e g > /
M PIPEFITTER STGE€ o A.\.M\N\»
ConpEnsATE u m:&.N\ ~N~ \& ” V
MMM%P\ ) B-25F OVER £ pus
% > EXHAY S VEAT-
VoIp B-423 v
B-4)9% v

Vord

Voirp g- 42325 v

ATTACHMENT {4)



L

INVESTIGATION TO INQUIRE INTO C’

- THE CIRCUMSTANCES CONNECTED
'WITH THE 20 JUNE 1990 FIRE ON BOARD
USS MIDWAY (CV-41)

(V0L1) 3 cﬁm

CONVENED BY
COMMANDER SEVENTH FLEET
INVESTIGATING OFFICER

RADM e lle



e e o

S

= Lo 73/
F ool | o e fider SEVENTH FieEt
F m: - d p
o o udze: Advecat e Gemaral
;.“, (1} Commander Tacsk Force
TR . 3
{ 2} Tommanding CTi{ficer
{37 CTommander Task Forrce
r4) Commander IEVENTH Fl
(57 CTommander, Naval A:ir
m8 ) - ommaneet iy ChLEd
€ TNVESTIGATION TO INQUIRE
- WITH THE 20 JUNE j5@p FI
; Readdressed and forwarded
L.

SEBO1-500 ;
IN AEPLY AEFER 1O
EE i
B mambt OH
g e e R R e R
'Seven Zero
USS MIDWAY
Teven Zero
get
Force, U.S. Pacif:c Fiee:
3. Pacific Flileet
INTD THE CIRCUMSTANCES CCNNECTED
®E ABCARD

1SS MIDWAY (CV 41}



Syl INVESTIGATION TO INQUIRE INTO THE CIRCUMETANCES CONNECTED
WITH THE 20 JUNE 1859¢ FIRE OGN BOARD US3 MIDWAY (CV 41)

e Forwarded .
SUMMARY OF THE INCIDENT

2. On 20 June 1990, two explosions and a fire cccurred on board
Ues  MIDWAY {(CV 41) . The explosgicnsg and fire originated in the
fourth deck, starboard =ide, in gpace B-425-T7, which containg
catapult steam lines and fuel oll overflow lines.

=i During a fuel oil tranefer, a fuel oil gervice tank was
inadvertently overfilled and fuel oill was gent through the fuel
0il overflow line. After ithe casualty was gecured, it wae
dizcovered that the fuel oil overflow line wag corroded and, a: a
regult, had sgeveral holeg near the point where it passed through
the deck in compartment B-4285-T. Fuel oil =pilled cut of the
overflow line through these holes onto the deck of the =pace.
The &pace 1z accessed by a watertight door. It cannot be
determined whether the holes in the overflow line existed Dbefire
the fuel o0il trangfer, whether the force of the fuel passing
through the overflow line during the transfer crested the holes
in the corroded portien of the plpe, or whether the force of the
explogioen enlarged exi=zting holeg. In any event, the heat in the
gpace from the catapult steam lines caused the fuel which had
been gpilled on the deck to vaporize, producing a white vampmr.
The Flying Squad res=ponded to a report of emoke in the adjoining
damage control storeroom, B-421-1/2A. The fuel oll on the ok
ot the =gpace, the heat generated by the catapult steam linesg and
oxygen introdueced into the sgpace by the ventilation aystem to the
zpace and/cr by perzonnel opening the hatch to theé space resulied
in the heat-fuel-oxygen triangle cowing together and creating a
dynamig explosive atmosphere not apparent to fire fighiing
personnel . An explosgion occurred, and a fireball wasg generated
within space B-425-T which snveloped Qpacea E—4 HE~W | B=421=1/4A,
Beglf—T#3L, B=417=374T om-the feurih deck. phd ISI0T-L an- jE=
third deck, and digeilpated in a pagsageway on the =2econd dck
adjacent to the top of the ladder connecting the passageway Lo

gpace B-307-L,. Two crewmembers died at the scene as a result. A
gecond explosion occurred approximately 45 minutes following the
first. A third crewmember died in the hospital from injuies

guffered during the first explogion. Eight other
were geriougly injured and hospitalized
injurliesg guffered during the firest explosion.

crewmemler 2
for treatment L3

4. The investigation reveals that the chain of events lealimng
to the firsgt explosgioh was triggered by a material failure,

The
fuel overflow line had heen decgigned to protect against s2pilling
afi Gl @ @w o Feauls af everfiiling taxk BE-33—§, bui 2% dadleah:

Human error in overfilling fuel oil %tank B-33-F caused fuel ty be
gent to the overflow line which regulted in a =gpill due +to the

>
L3N
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WITH THEE 20 JUNE 199C FIRE ON BOARD USS MIDWAY {(CV 41)

meterial failure. Events and conditions whiceh contributed to the
exploszions included: the co-location of the cverflow fuel @il
line and catapult steam lineg in the same =pace; a laek of
complete knowledge concerning the conditione exisgting within the
gpace prior to the first explosion and a concemitant inability to
agssesge those conditions; and , pozegibly, legs than adequate
communication between five-fighting persgonnel on the sgcene and
Damage Control Central and among fire-fighting personnel
themeelves. Comments concerning the invegtigation are =et forth
below. In those instanceg where findings of fact, cpinionsg orp
pecommendations have been modified, veasmonz are provided. The
jggues raized by enclosure (126) are specifically addressed iIn
pavagraphe 17, 18, 18, 26, 22, 238, 24, 26, &8, €9, 43, GHl, 63,
g4y, Wk, 72,84, B8, &7, 98, 55, LO8, L3, UWE8; &%, B5G amd 1Al

GENERAL COMMENTS

5. The executive summary liszts

the estimated cogt of damage as.
over $700,000.00.

The reviged estimate of cozte assgociated with

the cagualty is #716,847.00. {Enclogures (127 and (128)}.
6. Pavagraph 2 of the Preliminary Statement egtates that all
pergsonnel involved in coping with the fire, before, during and
after the faet, were interviewed. The investigation, however,
caontaing no statements from CWO2 pac
= DCFN ‘ e DCFEN
- - and DCFN

. , &ll of whom were
probably eye-witnegsesg to the events immedistely ©preceding the
initial - explozion. They were unavallable because following the
casuslty they were transported to the Alr Force Hoszpital
in Yokota, Japan,
Medicael Centern:

locate
and gzhortly thereafter medivaced to Brooke Army

7. Enclosure 525 reflects that the
attempted to obtain sztatements from CWOZ and DCC
while they were hozpitaliized, but they were unabhle to previde
gtatements due to their medical condition. Bubsegquently, Naval
Invesgtigative Bervice (NIS) Agents were able to interview CWOZ
DC3 |10 L and DCFN Ehder L@
interviewing thege wiitnessges, NIS did nct warn the witnezses of
their rights in ascoordance with sectlion 03066 of reference (S,
As  the s2tatementz of thesge wltnesgges were, however, neither
signed nor asgaingt their intereste, the taking of
gtatementes does not appear to be in vioclation of
reference {a) or 10 U.S.C. =section 1219 (1982}).

regults of thoge interviews are attached
through i aBan | It was

Investigating Officer

thoge
gedt ion, @205 @
Accordingly, the
ag enclosures {l1z0)
difficult getting information from CWOZ

ue to hizg medicative gtate. The information that he did
provide wasg disgjointed. Similarly, DCFH could not

racall any of the evente leading up to the smxplosgicn dus to his
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medical condition. HT1 gtated that he declined to make a
statement due to the amount of medication he was on. DC3E

waz able to recall eventeg and stated that while he waz on the
third deck the order to rig desmoking apparatug came from the
fourth deck where CWOZ v and DCC wWere located. He
alego recalled hearing messcages paszced from the fourth deck to the
cn-g2oene phone talker located on the zecond deck at the top of
the ladder to VAW-115 berthing. The meszgages he recalls wers
that the fire boundary had been checked, all bulkheszds

except that the aft bulkhead was hot to the touch,
on the deck.

were cool
and fuel was

8. The NIS Specilal Agent Afloat on board MIDWAY

informed thisg
command that DCC

c¢ould not be interviewed because of hiz

medical condition. DCFN 12 on convaleszgent lesave in
Georgia. HIS ig making arrangementa to interview him. Upomn
receipt, the written resulis of interview of DCFEN will
be forwarded together with this command’'s comments , if

apprepriate.

9., Should the medical condition of DCC and the other
individuals currently hospitalized improve, it 1ig gtrongly
recommended that they be reinterviewed concerning their knowledge
of eventa. As their medical condition improves, they may be able
to recollect eventg which they are currently unable to remember.
Becauge theze individuale were at or near the gcene at the time
of the first explogion, their knowledge of events should

prove
highly relevant.

10. Statements from other witnesgsses whose testimony i1z deemed
relevant to thie investligation have heen obtained and added as

enclogures.

LT It iz noted that =zome findings of fact
gupported by oited enclosgures and apparently repregent the
pergonal knowledge of the Invemtigating Offilcewr. Bueh, findlipgs
of fact hazve been sddreszed in the comments bhelow. SBome findings
of fact are not =upported by enclogursse oited by tha
Investigating Officer but are =supported by other
gited. Other findings of fact are

are not expliceitly

enclogures not
gurportad by the enclosures

gited by the Investigating Officer but have additional zupport in
@nd esiipes  nof Ciked . Algo, =ome opinione ave not supported by
the findings of fact eited by the Investigating Offlcer but are

gupported by other findings of fact not cited. Other
are supported by findings of fact cited but
gnppert in findings of (et mot Eited. To the extent time has=
allowed, thieg command has amended findings of fact and opinions

to ac¢urately reflect existing support contained in the
invegtigation, :

opinions
have additional

=
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Subj INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 1680 FIRE ON BOARD USS MIDWAY (CV 41)

12. A copy o0f reference C and pertinent portions
have been attached to this endorsement asg
{(134) , regpectively.

of reference D
enclogureg { 3ES) and

COMMENTS ON FINDINGS OF FACT

WEs Suﬁpopt for that portion of finding of fact 2 which stateg
that NRZ2A "remained zecured and under gteam blanket layup through
ZHs s degie - 90" ig cvontained in Enclogure LLE8) .

14 . Finding of fagt ©9 is emended to read as follows: "No
prezsure gauge ig inetalled in the fuel oil transfer system on
the discherge sgide of the fuel oll =ervice pump check and

digcharge valvesx. 0il Lab personnel did not use a gazuge to
monitor eystem prezsure durling the pre- and pogt-transfer
presgure check. [Enclogures 42, 43, 44 and 45].°

Reagon! To wveflect that €1l Lab personnel did not wuse an
existing method by which a gauge can be used to monitor sgystem
prezgure. See paragraph 15 below.

18. New finding of fact A 12 added to read az follows: "There
iz & method by which 011 Lab perconnsl can use s gauge to monltor
system presgszure during pre- and post-transfer system pressure
teste. That method,'hcwever, wag not uged by 011 Labh personnel

during the pre- and pogt-transfer pre=zgure tegtz in qusetion.
[Enclesure 1287." '

16. Enolosure {48) doesz not support finding of fact 10.
17. Enclosure (24) doesz2 not support finding of fact 14.

Note: It 1 important te note that Fuel 0il Trangfer Alignment
Cheok-0ff Lizgtse attached as= enclosgsures (23) and {(24) do not
pertain te the fuel o011 transfer that led to the epill.
Enclosure (23) pertaing te a tranefer from A-4 1/2-F +to B-33-F,
E-58-F, B-50-F and B-26-F which oceoccurred between 2138 and 2236 on
18 June. Enclosgure (24) pertainsg to a trangfer from B-19-F

and
B-ad-F « 4e - B-gd=F, rB-42=T, B 4B=-F. E=gEF mEmad B2 IiR which
seourred between 1523 and 1642 on 19 June. Bccordingly,
enclogurse (23)

does not provide support for gsome of the findinge
JEi  lael fon mihiel % e elted, 1 e. FimdimesS of feare 26, 27 | Ena
28. Enclosgsure (24) doeg not provide zupport for any finding of
fact for which it is cited. The Fuel 0il Transfer Alignment
Gheck-01{ Liss pertainifg fto the oil transfer that reasuléed in

the fusel wll spill d= not conbailned in

the investlgative report,
and

cdannot be located in Engineering Department files. Witness
gtatements reflect, however, that the Check-off Lizt in queztion

Ch ey
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SECUCThE INVESTIGATION TCO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 1580 FIRE CON BOARD USS MIDWAY (CZV 41)

was signed by BTIU ag the 0il Lab Wateh Supervisgor and
gigned and approved by CWO3 ag Engineering Officer of
the Watch. (Enclocgures (136) and (137)).

18. Findling of fact 15 isg amended to read as follows:
was final (PQE gualified for Fuel OLil Pumpds . BET2
under ingtruction, and BTFN BTFN

)

were not final POUS gqualified for any fuel oil
[Enclosuresg 37 and 1381.°

i
wWae

and BT2
trangfer dutiez.

Reagon: {13 To make clear that BT2

wasg under
inatruction: and (2) to make clear that BTEFN BTFN
‘ and BTFN were not final PQS qualified.
1¢. Finding of fact 16 is amended te read as follows: e - Ol

Lab PQS for Fuel 0il Pumper covers all fuel transfer duties/
positions but does not contaln gualification procedures for
gpealific fuel oll transfer positlionsg except Fuel 0il Pumper.
Qualification for other specific fuel oil trangsfer dutlez are

subsumed within the PRS for Fuel 011 Pumper. [Enclcsure 128 and
QeI :

%

Reagons: {1) To make clear that enleting FQS contains overall
qualificatien precedurss for assigrment as Fuel OL1 Pumper and
that gualification for olher gpecific fuel oil transfer duties
are subsumed within the PQS for Fuel 0Gil

Pumper; and (2)
gupport former finding of fact 16.

m

nelozure (37) does not

20. Finding of fact 17 iz disapproved and new finding of fact 17

1ig added to read ag follows: "Two of the four members of the
fugl @il trpanatfer feam, thée Fuel Qi1 -Supervieor, BT3 i and
the sounder, BT3 ‘ Pt were fully gualified for their

positions. FPersonnel having the neceszsszary training,

and abllity were azsigned to the team by ths Chief
Team membere were asgsgigned to

experience
Engineep.
gpecific pogitiens on the team

baged on their training, experience and ability in the Judgment
of the Fuel 0il Supervisor. [Enclosures 37, 128 and 138]."
Rezzong: (1) Former finding of fact 17 1g now addregged in

finding of ftact 16 asg amended; and (2) to make clear how it was

determined to agsign members to the fuel o0il transfer team and to
gpecifie posglitions on the team.

Zhy Addstional suppdrt Tafr Tindifg & faen LB

ig cgontained in
enclogure (1407 .

2. Finding ot fact 21 is disapproved and new finding of fact 21
g added =g follows: "The alignment of the fuel
4

2
i
gystem wag made during the midwatch on 20

oll transfer
June 1880 by BTZ2

iy

R
=1



Subj: INVESTIGATION TO INQUIRE INTOC THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 1980 FIRE ON BOARD USS MIDWAY (CV 41)

(5/&9 , fuel o1l gupervizor (under ingtruction): checked
"handz-on’ by BT3 ibfkafu&l oil supervissr; and verlfied during
the 0400-0200 wateh by BTZ2 V{k:;, O1Y Lab Buperyizoch and CWG3

rj,ky Engineering Cfficer of the Watoh. [Enclogures 47, 128,
Lags LY Eimd, bEHag "

Reasonsg: 1) Ferwmar - findineg af Pzt 21 e @t supported by
enclogure {(22): and (2} to accurately reflect the pergone who
aligned, checked. and verified the fuel oil transgfer in guestleon.

2%, Findimg of fast 22 is amended to read asg follows:
‘Subparagraph 10A(1) of ENGDEPTINST 9540.1C {enclogure 185)
prouidde, lm pertinent part, gz fgllowe:

(1) Prior to any fuel pumping evolution, the
Fuel 0il Supervigor shall conduect a
systems check, et SdEdim g the
procedure!

a. The Fuel o1l Supervizor ghall
digpatch a fuel oil pumper to align the
transfer system ag determined by the epecific

"hande on”
following

evelution. The reguired systems alignment
check~off lizt and EOSS =hall be utilized each
time.

H. The fuel oil pumper shall align the
trangfer sysitem in acdcordance with EOSS. Upon
completion, the Fuel 0Cil Supervizcr or a
gualified fuel oill pumper and an assigned
officer =shall then proceed ito check and verify
the =ystem alignment for the fuel transgfer
evolution. The Fuel 0il Superviszor ghall
deliver ithe fuel gysitem check-oif =zheet to the
0il Lab SBupervigor of the Watch whoe sghall
reviaeaw and verify with hieg =ignature, that the
correct alignment has been made. The Fuel 0il
Supervicgor sghall deliver the check-off gheet
te the Enginssking Offlce™ of the Wattch (EDDW)
for final approval and permlzzion to transgfer
fuel in accordance with the syztem check-off
gheet .’

In 1989 the Chief Engineer interpreted the guoted provisicocns to
mean that a 'hands-on' check of the alignment was to be completed
by the Fuel 0il Supervisgor, and then veriflied by the 011 Lab
Supervigor and the Engineering Officer of the Watch by reviewing
the Fuel Cil Syegtem Transfer Alignment Check-off Lisgt
(hereinafter “"Check-off Ligt") o engure that valves were
pogitioned to properly effect the transfer. The Chief Engineer
orally informed the MPA and all Engineering Offlcers of the Watch

S50
4-8-
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Sfras INVESTIGATION TC INQUIRE INTQ THE CIRCUMSTANCES (CONNECTED
WITH THE 20 JUNE 1990 FIRE ON BOARD USS MIDWAY (CV 41)

sf hig interpretation of +the guoted provisgions. The Chief
Engineer's intrepretation of the quoted provigions is conegistent
with Engineering Operational Sequencing System (ECSS) Standard
Notes for the 01l King (enclosure 134) which provides that
alignment must be verified by twe persong, including an officer
of the Engineering Department. The Chief Engineer's
interpretation also 1lg consigtent with gubparagreph 4 Bak}of the

E0OSS Uger’'s Manual {enclozgure (141)) which defines f%e term
‘yerlfy® @==g followg: "uded to alept pergonnel To. = eowndaltddm | o
action which must exist prieor to commencing an action cr sgerlesg
af. | ediions . ’ L

a gualified Fuel 011 Supervisor,
conducted a "handsg on’ check of the gystem prior to the fuel oil
tranafer 1n guestien. ETI1 , the 011 Lab Supervigor, and
CWo3 the asgigned officer, verified the gystem
alignment by insgpecting a highlighted copy of the Check-off

IEE
to ensure that the poziticn of the valves, az indicated on the
lizt, were positioned to properly effedt the transfep. This

method of verification compllied with the Chief

Engineer’s
directlionsg concerning checking and verifying fuel cil

tranefew

gystem alignment. [Enclozures 128, 124, 1386, = 138 and
1411.°7
Reagon: To make clear that the "handsg~on” check and verification

of aygtem alignment were accomplished in accordance with

Engineering Department Instruction 9540.1C, asg interpreted by the
Chief Engineer. '

24, Finding oi fact 24 18 amended by adding the following
the first sentence: "Such reverification ls
existing instructions and procedures.”

after
not required under

Reason: To make clear that reverification was noit reguired.

25. Finding of fact 28 is amended by insgerting "B-42~-F," s&after
et o T

Reason: To reflect that a gatigfactory pre-transfer pressure
tesgt was recorded to have been conducted between NR 1L fuel oil
trangfer pumlmp dilscharge valve and the f11]l valvesg to tankz B-854-
&, Br44=F, B~48-F, B=34-F ahd B=EEH-F.

268 Fanddml- oF faEt 7 Y

amended by! (13 ingerting "BT2
#ag Fuel Cil Bupervisgor under instruction” after the
word "Supsrviszor,” in the =zecond line; and E=20) by dnserting

"4% * aftes "43,".

Reszgong: (1) To -make clear ithat BT2 wag part of the
finel = il trangfer fTeam &g =z under ingtruction TFuel L
Supervizor under BT3 Romarn,; and (2) to eite enclosure (45)

=

as

=H
49
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Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 1690 FIRE ON BOARD USS MIDWAY (CV 41)

additienal support for finding of fact 27.

27. Finding of fact 28 isg not supported by enclogures (21), (23)
or (247 .

28, Finding of fact 29 iz amended to read ag follows:
Lab personnel involved in the fuel oll trancsfer
final PQE ogualified for their aszigned duties,

R LR B
evolution were
except BT3

BFFR. - . and BTFN who were not final PQSE gualified
tor any oll transfer duties. BTFN was gounder {under
ingtruction) . {Enclo=ures 37, 48 and 407.°7

Reasons: {1) To reflect that BT3 + and BTFN were

not fTinal PQS gualified: (2) to make oclear that BTFN .
wag under ingtruction; and (2) to ¢lte additional gupport for
finding of fact 28.

29. Finding of fact 34 is amended to read ag follows: "BTEN
: had been asgsigned to the 0il Lab for about 5.5 months as
of 20 June 1980 and had conducted goundings
other tankz hefore taking
1990 . [Enclogure 49]1.°

on approximately 10
goundings on tank B-28-F on 20¢ June

Reagon: To make clear that BTFEFN

had been aszigned to the
011 Lab for about 5.5 months.

30. With resgpect to {inding of fact 37, it i8 noted that there
is confugion in witnesgs statements as to the length of time that
elapsed between the time the fuel o0il transfer pump was
high speed aperation and the time that BT3 gave the order
to secure the pump. Witness statements reflect that after the
pump wasg get in high =2peed operation, 30 to 60 =eccocnds elapsed
before the firgt gsounding wae taken. Witnesg statements also
reflect that three more soundings were taken before the pump was
gecured. One to four minutes may have elapsed between the time
the pump was €2t in high speed operation and the time it was
gsecured basgsed on the statements of wvarious witnegses.

et in

31. Additional s=suppert for finding of fact 38 is

contained in
enclogure (45) .

EL I Additional s=upport fdr- finding of fact 39 is contained 1in
enclogures (42), (43), (48) and (4G).

53, Addltienal fipndifg of fadf B84 d= added te

read ag follows:
"Members of the oill transfer team,

gpecifically BTFN g VBT
L) BT ETS and BTFN
were aware that the fuel tranzfer pump had been oparating at high

gpeed for & few minutesz with szuction and yet there wae no rvize in

=
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Subhij.: INVESTIGATION TO INQUIRE INTC THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUWE 1890 FIRE ON BOARD UES MIDWLY (CV 41)

e o gusl dewel W tadlk BLERFP . That facst wag of no condern  at
that time. An overflow fsature wasg designed into the zysgtem to
protect against tank overfill (Endleoaiizea 43, 45, 48 . 45, =5
and 491"
34 Finding of fact 43 iz amended to read asz follows: B
ztated that the valves were not corvrectly labeled, that he
wag teold to open '25,' that he turnsd the valve clozegt to  the
bulkhead, which was the valve to B-33-F, and that he did not

notice the mistaks at that particular moment. BET3
stated that when he was agked
he had the correct valve open

algao
1f he cycled the walve to make zurs
, he realized that he had opensd the

wrong wvalve. BT3 then closed the valve for B-3%-F and
spEmed BREE vilde TeR B-35-F. [Englo=gure 4457].°"
Heagon! To acgeurately reflect BTSE gtatement.

£:4 518 Additional suppcrt'foﬂ finding of fact 485 iz contained in
enclozgure (46) . '

36. Finding of fact 47 ie disapproved.

Reason: Enclosurea (46) and (48} do not provide =support for
finding of fact 47. In encle=sure (42), BTFEFN sgtated that
he wa2 not sure when the shift to =torage tank A-8 1/2-F
ogouprred. Review of snclosures (21) and (14%Z) zhows that ths
logs of =z=ugtion would have occurred during the pump-up of B-48-F,
a tank that was pumped up prior to B-25-T. it appears,

therefore, that BTFN v was simply misgtaken in hig statement
{enclosure (49)) as to when the losgg of suction oceourred.

37. Enclosgure (2G) doez not s=upport finding of fact 49.
Additionsl gupport for finding of fact 49 iz contained 1n
enclosure {143) . :

38. Enclosure 48 doesg not support finding of fact S51.
389. Finding of fact 54 iz supported by
i

CRER) s | It
foot height

enclogures {11A} and
g noted that enclozure {(11B) doez not veflect the 8-
ol compartment B-445-T. The B8~foot helght should 2

noted in enclosgure (11H} .
40. Finding of fact 55 ia supported by enclozupre (114).
41. A new finding of fact S57A ig dded to read a=z follows: of !

gsupply wvent for compartment B-425-T 12 net liszted on damage
gontrol plates or in the Damage Control Book (0888-LFP-130-6011).
The exhauet venit for compartment B-428-T iz listed

cn damage
control plateg but not in the Damage Control Book.

[Enclogures

e
At e

¥}
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Sub i INVESTIGATICN TO INQUIRE INTO THE CIRCUMSTANCES

CONNECTED
WITH TEE 20 JUNE 1880 FIRE ON BCGARD USS MIDWAY

(CVv 41)
144 and 148517

4%,  Fimding of fapk B8-iE Emesded by daisting TESLLTLT awd
gubgtituting therefor "B-307-L" and by deleting "B-417 1/2-T" the
three plages 1t appears and gubatitutdag thermefdr “B—417 374=F."

Reagon: To aceurately reflect the designation of compertments B-
307-L; and B-417 3/4-T7. In addition, enclosure (11A4) should be

amended by changing the desgignation of compartiment B-417.5-T to
2 [l A T e

43, None cf the enclosures cited in support of finding of fact
59 gupports the ztatement that the high pressure drain lines exit
compariment B-425-T approximately 10 inches= above the deck.

44. New finding of facgt 64A i=2 made asg follows!:
determined whether the helesg 1z B-33-F fuel olil
referred +to in finding of faot B4  axisted prior io the
overfilling of tank B-33-F or whether the holes were caused by
the force of fuel passing through the overflow piping after

VLt Hamnei b
sverflow piping

tank
P=33-F wasd opverfilled, op vwhether eyigilng holes Were emlEwE=d hy
the force of the sxuplosion. [Enclaogures 60, 61, 62, 683, 112 and
LEE "

4= Finding of fact 68 1ia amended to read a= follows: "BT3
Eoman, Fuel 011 Supervi=zor, was called to the zcene and observed
a emall pool of fuel o0il on the deck adjacent teo the

bulkhead
geparating compartment B-4-121 1/2-4A from compartment B-4-425-T,
the catapult =zteam trunk. ie egtimated the fuel aon the deck to
be one gallen total volume. Other witnessgses estimated the volume

of o0il on the deck o be from one to four gallonsg. [Encliosgures
4%, 48, 64, &7, 68 and 69]1.°"
Reagon: To accurately. reflect the location of the spilled fuel
0ll and its volume as egtimated by vsesrious witnessges.

46 . Finding of fact 69 ig amended to read ag follows: "CWOZ2
. & the Fire Marshal, wag notified of fuel on the deck of B-

421 1/2-A sometime between 1115 and 1130 on 20 June 1980, and

proceeded to the scene to invesgtigate, [Enclogure 647].°

Reasen:  Enclosure (64) does not support the gtatement in former

finding of fact 68 that the Fire Marshszal arrived on the gcene at
approximately 1120,

47 . Additibnmal sSuppert fdhding of Zfact T i

cdontained in
enclogures (48), (64} and (67).

48, Additional support for finding of fact Tl ie contained in
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enclosure (487 .

44 . Finding ot fact 73 lz net zupported by enclozure {(64) .

Additonal =upport for finding of fact 73 i= contalned in
enclogure (48) .

0. Finding of fact 785 1z amended to resd as follows: "CWC2
- ordered BTCS to make expediticus preparationsz for
pumpling dewn fuel tank B-33-F. BTCSH went to the 011 Lab
and Iinformed the MPA of the leak. With the consent of the Chief

Engineer, the MFA ordevred BTCE to allgn the gystem and.
expedltionaly pump down tank B-33-F. [Enclosure 447"

Heazaong! (1) To sascgurately reflect BTCS
contained in enclosure (44); and (2) that portion of finding of
fact 7% which inferzs that CWO2 believed that the szource

of the oil was B-33-F is not supported by enclosure (44} and iz
more properly categorized a= an opinion. :

gtatement

51. Additional support for finding of faect 76 18 contained in
enclogures (44) , (47) and (64) .

2. Enclosure (48) does not support finding of fact 78.

5%. Finding of fact 83 lg amended to resd a= follows: "BaE
gtatement Indicates that HTI heard a  feint

hisggzing ccound on the fourth deck, implying that the higsing =zound

ceme from compartment B-425-T. [Enclozure T4]_°"

Regzon: To scourately refleat that HTI i the only

person whe mentloned hearing a hiszing =z2cund. Enclogure (74}
dosz not suppert that perition of former finding of fact 83 which
stated: "and that they helisved a gterm lealt existed in B-4287".
Enclogure {689} relfecte that CWO2 believed, at leas=t

initially, that there was a steam leak and laggling on firve

in
compartment B-4285T.

54, Additicnal suppert for finding of fact S44 12 contained in

encdlogure (140) .

55. Encleosgure (12) doeg not guppert finding of fact 95.

56 . Finding of fact 86 1ig amended to read asg follows: "A Rhine
alr blower was rigged abreast of elevator number 1 1n the hangar
bay . Flexible ducting extended from the blower through the
gecond deck, then through VAW-1185 berthing on the third deck, and
then to the fourth deck in the vicinity of wdt@rtlght (Ui g IR )

& [Enclosures 64 EFT csm@ TTIe

m!
st
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WITH THE 20 JUNE 1990 FIRE ON BOARD USS MIDWAY (CV 41)
Heazon: To acourately reflect the name and location of the sair
bhlower.

SRR Enclogure 69 doeg not =zuppert finding of fsct 102

5a. Additionsl =zupport for finding of fact 164 1z contained in
encaloegure (20), page 172, entriesz at 6458 and GH20.

Fo. Finding of fact 115 12 amended to read a=z

follows: "The
Chief Enginesr and the DCA were both in O Central and the Chief
Engineer ingtructed the DCA not to enter the apace. The DCA

then 1Inztructed the DC Central X50J phone talker
to the g¢ene not to enter gpace B-425-T.
Ty .

to page ordersz
[Enclogures &9, 75 and

Reason: Ty acourately reflect the sgtatemesnts contalined In  the
cited enclosureg. '

66. Findingeg of fact 116 through 119 are specifilically approved.
6§1. New finding of fact 1204 i added as follows: "The DCA
relayed, via the X50J zound powered phone system, an order not to
open the door (4-80~3) to cempartment B-428T. [Enclosure Y61."
§2. Finding of fact 121 is =2pecifically avpproved.
63. Finding of fact 122 ig amended to read ag follows: "CWG2
galled the DCA in DC Central via the dial telephone .in
VAW-115 berthing and advised him that the watertight door 4-890-3
had been opened and that they were rigging for desmoking. The
DCA believes his only responge wag to curse and that he alsoc may
have told CWOZ2 vo go ahead and investigate because the
door wag already open. CWG2 gtated that he gaw emoke and

aonveyed the impreszsion that emoke waz the regult of a lagging
fire. {Enc¢lozure 763.°

REeazon: To sacurately reflect the ztatement of the DCA.

b

4. New finding of faot 1224 1= added as follows: "CWoz
did not tell the DCA what he planned to do and he did not

ay anything about fuel, gteam leake or heat in compartment B-
2 i [Enclosgure 76]1.°7 '

1.9 EQ
B

BEBs' Fimddmgd aflfact 1283, 12% gmd }28 are dpesiilo-adily SfgeEcwed:

6. Finding of fact 126 i=z amended as

followsa:
& delete the zecond gentence and zubsgtitute therefor the
following: GO “Jag2 not wearing an OBA. DC1 . WaLg
Sls

54
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wearing an OBA in the relaxed position, =0 he was not wearing =
face mask.” '

& =it S ST T T 8 i =IO B sk i 5 0 e
Reaegongs: To zeccurately reflect that DC1

_ was wearing an
OBA in the relaxed position, and to delete snclogure (64) which
doeg not =gupport finding of fact 1286.

67 . Finding of fact 187 e = amended to read asg
appeare that watertight door 4-90~3 was opened
number of times either before or afier CWOZ

the DCA. {Enclogures 67, 78 and 80]1.°

fellows: £ 3tz
and cloged a
gpoke with

Reas=son: Enclogure  (78) i2 the only s=uppert ¢ited for former
BimEd ngr wedf fEot BT Enclosure (79) itz a photograph depicting
the watertight door (4-90-3) and the pogition of the dogs after
the oasualty. The photograph does not e=tablish that the hatch
was opened and clecged a number of times prior to the casmualty,
nor doceg it establish which dogs were engaged pricr to the
cazualty. Enaleosures {(G67), (768), (78} and (80) do, howsver,
reflact that watertight door 4-50-3 was opened and oclozed =&
number of timeg. Enclosure (78) reflects that 1t was opened at
leasgt once before CWO2 gpok= with the DCA.

58, Enclosure (74) doeg not support finding of fact 142.

69 . Enclosure (74) doe=2 not support finding eof fTadk 123,

Additional suppert {for finding of faet 143 i=s contained in
enciosurse (54).

"O. Finding of fact 146 is amended by adding the following new
gentence &at the end thereof : "Théetre - 2kso 12 evidemee dhe
fireball entered compariment B-423-V.' Support for the amended
portion of finding of fact 146 is contained in enclozure (146).

Heason: To reflect that there 18 evidence that the

a fireball
entered compartment B-423-V.
71. Finding of fact 147 ig amended to read as follows: "DC

Central initially had difficulty in locating ventilation systems
for compartment B-428-T. The DC plateg ghowed only the exhaust

ventilation system serving compartment B-425-7T. The Damage
Control Book did not lisgt the exhaust ventilation sysztem for
compartment B-425-T. The supply ventilation =gysgtem for that

compartment was shown neither on the DC plates mor in the Damage
Control Book. Before the first explogion cccurred, an order was
given to gecure the exhausgt ventilation, but the order was not
received by the Flying Squad electricians. After the | firsgh

2
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explosion, DC Central identified the sgupply wventilation s=ystem
for compartment B-403 1/2-M after gmoke wag reported to have been
entering that compariment through the ventilesilon system and

ordered it to he gecured.  Later, an order was given to

secureae
ventilaetion from {frameg 47 to 20,

an area ehcompasging the

location af EBr4Q8=T:; Pergonnel =2ecuring the ventilation
apparently never received the detailed informaticn pagsed by DC
Central for gecuring exhaust ventllatien to B-426-7T. DC Central

never egpecifically identified the =upply ventilation system for
aompartment B-425-T. [Enclozures 144 and 145]1."

Eeazonz: To reflect problems

encountered in ldentifying
ventilation csystems

for compartment B-425-T and to
igaue ralzed by enclozure (128).

addrez=2  an
2. Additlonal finding of fact 147A 12 added to read az follows:
*"While the immediats zecuring of ventilatlion in &an area af firve
or amoke higtortoally has been a bazid tenet of fire fi1ghiing,
guch 12 no longer the case. Enclesure (147) provides:

[Tlhe decision to secure ventiletion must be
made on sScene. Ventilation ig typically left

running during the initial attack on the fire

with portable extinguisghers. The maximum rate
or aln exchange promotea the ma i mum

tenability. Thiz 1z important for evacusting
personnel and for the initial fire fighters
who may not bhe fully dre=zed out with
breazthing apparatus. Typlcally, ventlilation
ghould %bte gecured when fire fighters with
breathing apparatus arrive cn-scene or the
gpace 18 abandoned by on-geene, unprotected

personnel °

[Enclozure 14%7].°

73. Finding of fact 180 le

amended to read as follows: "No one
who was onh the fourth deck at the time of the firzt explosion
agcended to the third deck on their own power. They webre
agglated from the fourth deck by

regoue pergonnel and immediately
provided with medical care. [Bnalpetired BB, 6al, "1k, %4 =nd 881.°
Resggon: HNeither of the enaloguresz clted in support of former
finding of fact 150 indicate that CWOZ Xy - ko nd HT1

exlited the fourth and third decks under thelr ocwn power. T}—b

74. Enelogure {(76) deoesg not support finding of fact 152

il Efmdipe  af fdagy 1ES A amended by deleting - yizsréj
5%
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Heamzon: None of the englosureg clted in zupport of finding af
fact 185 reflect that degeernided to the fourth deck, and

owrn statement, enclogure (77), doeg not reflect that he
did =s=o. In addition, there is no reference anywhere in the
investigation te a pergon named exdept on page 4 of
enclogure (68) where the name " ig lined out and the name
" ig substituted therefor.

76. Additional support for finding of

fact 1857 1&g contained in
enclosure (98).

7. Finding of fact 158 ig amended ag follows:

a. delete the words "his shipmate” and subgtitute Ltherefor
the werds "DCFN :

b. delets the words "The unidentified gurviver” and
gubgtitute therefor the words “DCFHN P 5
Reaszon: To reflect that DC3 identified the zurviveor a=s
DCFN

w8, TFinding of fact 150 iz  amended by deleting the last
gsentence.

Heazon: Enclozsure (£68) does not reflect DCFN went to
the fourth deck and pulled three

gurvivors in from the gpace, and
DCFHN own 2tatement (enclogure 28%) dees not reflect
that he did =o. In addition, there 1= no refersence anywhere in
the Investigation to a perszoen named 1EdeEE on EEg8 L & &Y
ennclosure (63) where the name

o " dig lined out and the name
- ig subsztituted therefor.

79. Finding of fact 161 is gpecifically approved although it
ig not supported by the cited enclogures.

Reasgson: The photographe cited in support of former

finding of
fact 161 do not establicsh the scurce of the

gecdond explosion.

&0 . Additional esupport for finding of fact 162

ig contained in
enclogure (11A4).

8l1. Enclcgure (108) does not support finding cof facgt 166.

B2 . HBaalastwre (15) docs. fet suppert findifg ed fezas [LEY .

2T Enclezure (19) doez not

eupbhort TFlgdiwng odf fdosds LES-

oo,

=9

5.!‘7.
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Sk 7 ¢ INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES
WITH THE 20 JUNE 188C FIRE ON BOARD USS MIDWAY

OA\(

CONNECTED
(CV 41)

84 . Finding of fact 171 i= amended to read ag follows:
"Witnezs gtatements reflect that there were seme initial problems
egtablighing communications between DC Central and the <cene.
Witrnnege sgtatementz alzo reflect that orders were pasgsed from DC
Central to the zcene and no response wae regeived from the scene,
and that requests were pagsed from the gcene to DC Central and
there wasg no regpohsge from DC Central. Norne of +the estatements
contained in the invesgtlgation asccount for thiz fallurse in
communication. In encdlogure (144) , the DCA
communications between DC Central and the geene were sstablicshed
early on the XB0OJ phone clrouit. The DCA can only agzume that
DCFN . the DC Central phone talker, snd/or DCFN | ‘
the on-gcene bvphone talker, elther were not rvecelving mezzages
sver the phone clrouit or not properly relaying

megsages  onoe
recelved. The sstatemsant bv DOFN reflsotsy thet CWO2Z .
gent DOFN p to the =zecond deck and then CWCR

iegagended to the fourth deelk. Thus=, the Fire Marzhal was
geparated from the on-scene phone talker by two decke. I 1
addition, at the moment of the first explozglon DCFN .

W
thrown againet a bulkhead and his spund powered phonea came off.
He was initislly dazed. When he recovered from the effects of

the explosion, he zszgisgted iIn evacuating personnel. He
to Hepalr Logcker 4 and eventually went to Hangar Bay 1.
not until sometime later that FN noeticed that there was no
on—scdene phone talker. FN put on the zound powered phones
and did phone checks to DC Central, Repailwr Locker 4 and Repair
Loaker 2. FN then began relaying messages, lncoming and

returned
It wasg

outgoing. and remalned on scene until he pas=zed the phone =set to
IM3 [Enclosures 68, 73, 76, 88, 91 and 144]."

Heaszon: To accurately reflect the communications problems
encountered and to address an lssue raized by enclogure (HREN
DCFH : appears to be a crucial witness concerning the
communication prablems encountered. He 2 currently on emergenay
leave. Uporn hig return he will be interviewed concerning thiz
ig=ue, and his gtatement will be forwarded with this command’s=

commente, 1f appropriate.

86. Finding of fact 172 1= amended to read as follows: At 1550,
002 was discharged into VAW-115 berthing (B-307-L)
gecond deck pagsageway via the gouttle in the hateh
VAW-1158 berthing. [Encleosures 18 and 8571.°

from the
leading to

Eeagon! Clting enclogure (14), former findimg of fagt 172 gtated

that at 1851 C02 was digcharged into B-417 1/2-T from VAW-115
berthing (B=EO7T-1.0 . Enclogure (14) appears to he
Enclozuresg {(19) and (85) reflect that at 1550, CO2 was digcharged
into VAW-115 berthing {(B-307-L) from the second deck paszageway
via fha geuwitle ih the hatel leadlng tTa VAW-11E berihing .

incorrect.

(€8]
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Bubj - INVESTIGATICN TO INQUIRE INTO THE CIRCUMSTANCES CCONNECTED
WITH THE 20 JUNE 1580 FIRE ON BCGARD US3 MIDWAY (CV 41)

8. Finding of fact 173 is amended to read a= follows: "At 1853,
the regults of an atmospheric test conducted in VAW-118

berthing
(B-307-L) from the second deck zhowed ithe atmosgphere to be highly
combugtible. [Enclozures 18 and 85] .7
Reason: To accurately reflect that the test waz conducted not in

the berthing space but from the =gecond deck.

8%. None of the enclogures cited in gupport of finding of fact
174 zupport the first sentence of finding of fact 174. Enclosure
(B3) deoes not support finding of fact 174 at aill.
BE. Finding of fact 178 iz amended to read

ag fTollowsz: "The
ventilation sgystem wae

gecured to the third and fourth decks in
the avrea near VAW-115 berthing, but witneses ztatemente do not
cleaply reflect a time at which wventilation was gecured .
[Encloegureg 83, 107, 124].°

Reagont  There 1lg no =zuppert for that portion of
of fact 178 which indicateeg that ventilation was
the fire party =fitersd thes apaas.’

former finding
gagured "when

69. Enclosure (76) does not support finding of faet 184,

90 . Finding of fact 191 1z amended to read sg followa:
"Enclogure (18} reflecte that at 1014 on 21 June the
498-T) wag evacuated and the fire wae out. After the cazualty,
the door (4-50-3) to space B-42B8-T was discovered partly blown.
[Englosunas 19, 79, &l, 82, B3, @4 aud BE)L."

epace =

Reasgon: Former finding of fact 181 as written ies not gupported
hy the enclosgures cilted by the Investigating Officer.

91. Finding of fact 185 is amended to

read a8 fcollows: S

1107, 21 June 1890, Captailn HM3 , HM3 LCDER

, MMCS and LT entered B-421 1/2-A and recovered

the bodie= of FN Vierra and MSSN Johns=on. FERdleshras 18) 27, 2B
angd Lol J.™

Reazon: To reflect that Captain wag accompanied by
LCDR S and MMCS
By - FisfElsg of gt T8 18

amended by deleting "many timea’ and
gubastituting therefor

"at least three times"

Heason: To accurately reflecgt witnesgsg statemente.

& follows:
a brief dezoription

S
f=4

83. Finding of taet L7  dg amended to read
"Englogure (7) to MIDWAYINST 4720.1D provides

Lol



Subj: INVESTIGATION TC INQUIEE INTO THE CIRCUMSTANCES

CONNECTED
WITH THE 20 JUNE 1280 FIRE ON BOLRD URE MIDWAY

(CV 41)

of MIDWAY'z Zone Inspection Program. The ingtruction iteelf does
net list sgpaces to be ilnepected during zone Inspections. The
zone insgpection list 1z a separate, computer-generated lisgt, a
copy of which iz included at enclosure (31). Onm that list
compartment B-425-T is ligted as B-425-V, with code 909,
indicating that the compariment 12 not reguired to be inszpected.
[Encloguresg 31 and 70]1.° 3

Reagon: To refliect that the zone
MIDWAYINST 4%780.1D but i=s
ghowg

ingpection list is not part of
a Zeparate computer-generated list that
compartment B-425-T a=z a gpace not requiring inspection.

94. Finding of fact 261 iz amended to read as follows: " The
raviced eztimate of the costs assoclated with the explosionsg and
fivre ia &T16,547 .00, {Enclogures 103, 127 and 128]1.°

8. Additional finding of fact 2124 1g added +to read asm

follaws: "Naval Sea Bystems Command (NAVSEASYSCCM) apparently
hag no regulrement to inspect ow» te=zt fuel tank overflow piping.
[Englogure &].°

98 Enalogures {40) , (€8] amd [75) d6 mot Euppart finding et
fact 218. Enclogures (64) and (128) provide additionsl gupport
for fipnding of fact 216.

g%. New finding of fact 224 iz made ag follows: "Frior to
reading enclozure (48), the Chief Engineer had no knewledgse of

the high temperature In the sounding tube of B-33-F. The Chief
Engineer s=poke with BT3? Lambert concserning thiz matter, and BT3
Lambert gtated that the tempersture in the zounding tube of B-33-
F wag taken over one year ago by lowering a thermometer into the
gounding tube. The high tamperature in the =2ounding tube
have heen discuss2ed among junloar pergonnel, but it
brought to the atftenticon

fEncloszure 1287.°

ey
wag never
of perzonnel above the E-8 level.

Reagon: To address an lzzue raised by enclosure (126) .
98 . New finding of fact 225 1is made ag follows:
year, actiong bave been taken to sllsviate the excesgslve heat in
VAW-115 berthing (B-307-L) . Emphasgis was placed on cleaning and
maintaining the ventilation gystemsz and alr conditioning coils
gervicing that compartment. In addition, gteam pilping in
compartment B-425-T was re-lagged in an effort to controel the
heat emanating from that compartment which contributed to the
excegsive heat in VAW-115 berthing. [(Enclogure 12871.°

"Over the past

Heagon: To address an legue raisged by enclosure (126).

L
@ e



St 2 INVESTIGATION TO INQUIRE INTC THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUKNE 1590 FIRE ON BOARD USS MIDWAY (CV 41)

g9 . (New finding of faot 2426 is made asz follaws: "Enclosure
(J44) atater that - CHIZF [I)—'y MMet and - thecesded' .4l) 'of Hhe

qualificationsg for Fire Margzhal contained in NAVEDTEREA 43118-4C
dated August 18988. [Enclosure 144]."

Reason: To addregz an igsue raised by enalosure {(126).
COMMENTS CONCERNING OFIKRIONS

100. Opilwnion 1 1lg epecifically approved and additional esupport
tor opiniocn 1 12 found in finding of faot G4A. The investigation
revealg that the chain of evente leading to the explosion was
triggered by a materdial fallure in the fuzl overflow pipe foov
tank B-33-F. The fuel overflow line had been degsigned to pretect
againat the 2pilling of oll a= a regult of overiilling tank B-33-
B Bt inriied bad

101. Opinion 2 1g spproved 1in part and modifled in part. While

the facts and conclu=zien gtated in epinlion 2 are accurats, 11
cannet he determined from the availlable evidence whether any of

the holez discovered in the overflow line after the cagualty
axizted before the fuel oill transfer, or whether the forece of the
fuel paesging through the overflow line during the fuel
created the heles in the corvoded portion of the

whether exleting holes were enlarged due to the
explo=sions. It i most probable that 1f any holez did exist
prigr to the fuel oil transfer they were pin-holes that may not

have bsgen readily detectable by visual inspection. See paragraph
102 below.

trangfen
pipe, ‘or
foroe of the

102. Opinion 3 iz diszapproved. Neither of the findings of fact
clted in gupport of oplinien 3 provide support fop the
determination that significant sized holes exicsted in the pipe-
for wup to 4 years and that some smaller sized holesg could have
been presgent for up to 8 years, L8 reflected in finding of fact
188 1t could not be determined from sclentific analysisg of the
plpe how long the holeg may have exdlsted. More dmportantly,
evidence o¢f ponditions existing in compartment B-428-T7 prior to
20 June 1980 leade to the conclus=ion that if any holesz exizted at
thaet time, it 12 doubtiul that they were any lerger than pin-
holesg. Finding of fact 216 reflecte that prior to 20 June 1880
water had accumulated 1n compartment B-425-T. More specifically,
enclogureg (64) and {128} reflect thait pricecr to 20 June 1890 6 to
8 1inche=z of water had accumulated on the deck of compartment B-
4ABET . dy Heleds Jaffer than 5 pifi-Hple ked exl=ted BEd thed —$tme
the 6 to 8 inches of water In the compartment would =simply have
drained into tank B-33-F or, being being heavier than fuel, would
have displaced the fuel in tank B-33-F cauging the water in the
compartment to be peplaced by or at least miwed with fuel. Thera

L
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ig no evidence that fuel wag ever detected in compartment B-425-
e (See statemente at enclosure (106)). Thue, based on the
available evidence, 1t 1z poseible that priocr to the explosion,
the fuel overflow pipe for B-33-F was completely intact, although
cgorroded, and that rno hole existed in the pipe until fuel was

foreed through the pipe cauzing the portion weakened by corresion
to give way.

103. Opinion 4 is specifically approved.
paragraphs 101 and 102 above for a discussion
holez may have been created.

See, however ,
of how and when the

104. Oplnion 5 is sgspecifiecally approved.

155 1 Opinicen 6 is approved except for the =econd =entence
thereof. Finding of fact 94 reflects that there is a gauging
syegtem whiech ¢ould be used to determine the presgure in the
gystem during the pressure test. Findings of fact 6 and BA

reflect that the gauge was not uged during the fuel oil transfer
on 20 June 18890.

also

106. Qpinion 7 is approved in part and moedified
UsSs MIDWAY ENGDEPTINST 9540.1C has been reviged by ENGDEPTINST
9540.1D to include 150 P3SI pre-transfer pressure itezt and
eliminating +the requirement to hold a lesser pressure for a
specified time. Procedures =zet forth In reviged  ENGDEFTINST
9540.1D for transferring fuel oll from =ztorage to sevrvice tanks
are in accordance with ECES and are adeguate to support
transfer operatlions. E0SS only
withstand a 150 P8I precsure check.

in part.

gafa
reguireg that the gyestem

107. Opinion 8 iz sapproved in part end disapproved 1in part.
None of the findinges of fact eited =upport epinion §. In
conducting the fuel o0il transfer te B-25-F on 20 June 1990, Fuel
011 Lab =zupervisory personnel did comply with procedures
contained in ENGDEPTINST 8540.1C. Finding of fact 22 as amended
reflectg that BT3 a qualified Fuel 0il1 Supervi=or,
conducted =a "hands-on" check of the system alignment: and that
BI the 0il Lab Supervisgor, and CWO3 the
Engineering Officer of the Watch, verified the system alignment
by reviewing a highlighted copy of the Fuel 01l Traenefer System
Alignment Check-off Liet; and that zuch method of verification
wa g authorized by the Chief Engineer and not contrary +to EOSS
procedures. Witness ctatements attached to the investigation do
reflect that unqualified junior o0il lab perzonnel =zometimes made
gystem alignment with no independent verification and that pump
digcharge cloging valves and pump recirculating valves were
sometimes not closed during pre-~ or post-transfer presgsure
tests. Such was not the case, however, during the pressure tegt

o
a
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CONNECTED
WITH THE 20 JUNE 1580 FIRE ON BCGARD USE2 MIDWAY

(CV 41)

in guesztion. See paragraph 136 for corrective actiong taken.

108. Opilnion 9 iz mofe properly categorized ag & finding of fact
and ig gpecifically approved.

109. Opinion 10 ie egpecifically approved. See yparagraphe 138
and 140 below helow for corrective sctlon tazken

110. - Opinion 11 1l more properly categorized ag a finding of
facrt and 1 gpecifically apprcoved.

ill. Opinions 12 through 22 are =pecifically approved.

2 Opinien 23 iz @specifically approved. See paragraph 140
below for corrective action taken.

113. Opiniong 24 and 285 are specifically approved.

114. Opinions 26, 27 and 28 are more properly categorized as
findings of fact and are spegifically approved.

115. Opinions 29 and 30 are specifically approved.

116. Opinion 31 is more properly categorized ag a finding of
facgt and is =specifically approved.

117. Opinion 32 1is

gpecifically epproved, but zee finding of.
fact 171 as amended.

L& Opinion 33 18 more properly categorized as a finding of
fact and is specifically approved.

118. Opinicens 34 through 38 are gpecifically approved.

"126. Opinion 39 1s specifically approved, but it i=2 noted +that
there 12 evidence that the fireball alesc sntered B-423-V. See
finding of fact 146, asg amended. :

121. Opinioneg 40 through 44 are sgpecifically approved.

122. Opinion 45 18 approved in part and modified in part. It iz
probable that ventilaticon wasg not sgecured to the ares of concern
on the fourth deck prior to the first explosion. It also is
probable that ventilation wasg not gecured until after the gecond
explogion. The delay and method cf securing ventilation can he

attributed +to the inabiliy of IC Central to identify the =upply

ventilation for compartment B-425-T and a failure of personnel
gecuring ventilation to receive information pasged by DC Central
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WITH THE 20 JUNE 18200 FIRE ON BOARD USE MIDWAY (CV 41)

fop gecuring exhaust ventilation to that compartiment. EaE

personnel gecuring ventilation were acting on their own, without
detailed guidance. See finding of fact 147 az amended.

123. Opiniong 47 through 51 are gpecifically approved.
124 . Opinion 52
le

gpecifically approved. MIDWAY 1= currently
reviewing all

=t
gsons learned from this casualty.

125, Opinion B3 is specifically approved.

il 5188 Opinion 54 iz gpecifically approved. It i=2 noted, however,
that enclogure (8) gpeclfically atatee that HAVSEASYSCOM ha= no
requiremant to 1lnspect or teszst fuel tank overflow piping.

12%7. Opinione 58 through 61 are gpecifically spproved.

COMMENTS ON RECOMMENDATIQONS:

128. Hecommendation 1 1g =pecifically approved. Az previgusly

noted 1n  pavagraph 126 above, NAVSEASYSCCM apparently has n#no
requirement to inzpect or test fuel tank overflow plping.

r-]

120, Hecommendations 2 and 3 are gpecifically approved.
'1%20. Recommendation 4 ig

gpeciflically approved. In addition,
the unigue

gituation confronted by the fire party was not covered
by fire f{ighting procedurez contalned in Chapter 585 of the Naval
Ship’s Technical Manual (S8086-533-8TM-010).
recommended that NAVIEASYSCOM revize that
guidarnce for fighting this type of

Apccordingly, it ie
chapter te include

firve.
131. Recommendation § 18 specifically approved. This command
has eztablished PQS qualifications on an interim basisz short of
final PQS gqualification asz fuel «il pumper, transfer pump
operator, manifold operator and tank sounder.
122. Recommendation 6 is sepecifically approved. Uuss MIDWAY
ENGDEPTINST

96540.1C has been revised by ENGDEFPTINST 9540.1D to
include. a 180 FS5I pre-trangfer tegt and eliminating the
regquirement to hold a legsgevr presesure for a gpecifised time.

CE: 5 Recommendations 7 and 8 are gpecifically approved.

134. Hecommendatlon O i{s= epproved Iin part and disgsapproved in
part. Thiz command 12 in the process of reviewing Flyilng Hguad
fazt reaction procedurez with a view towardz reevalustion of
initial rezponse reactilone, Thiz command alzo is

reviewing
compozition of the Flying Sguad to gngure expertise fram all

o
G
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WITH THE 20 JUNE 1960 FIRE ON ROARD USS8 MIDWAY (CV 41)

appropriate rateg are included. FParagraph 9.2.2 of NWP 62-1
(Rev. C) provides that each ship =hall have a dezlgnated rapid
respon=ze team who will proceed directly to the scene when a fire
ie called away. The clited paragraph also provides that,
immediate resgponse iz egsential,
don protective clothing or OBA.

because
the rapid regponse team will not

B Recommendation 10 i= gpecifically approved. MIDWAY
recently had a valuable Training Assist Vieit, a major focus of
whiceh wasg Damage Controcl communications. In addition, the DCA

and Fire Marzhal ingtituted gpecific communication procedures=s Lo
be used to rezpond to cagualties occocuring outzide of the main
propulsion gpaces (Cagualties in propulsion sEpaces are covered
in the Main Space Fire Doctrine.) Thege procedures are desgigned
to ensure that cptimal communications are established early and
maintalined throughout the czsguslty =go that informestion can be
relayed to and from DC Central, acknowledged, end acted upon 1in a
timely manner. ILH, - addd tdom to enhanae communications
capabllity, MIDWAY haa reguested the insgtallation of Damage
Cantrol Wire Frees Communication.

136 RBecommendatien 11 ig gpecifically =zpproved. This command
hag taken the following actions io 1lmprove the supservigion of
fuel oil transfer asvolutionsg, to ensure seztablished procedures
ara followed, and %o regquire the use of atardard and formal’
communlioationa and procedures hetwesn fusl cll transgfer =ztatiane:

B Training hasz been conducted for all 041l Lab personnel on
all fuel cil transgfer procedurez, fuel oll ftransfer terminology

and correct phone-talking procedures;

b. Prior to each transfer, the Fuel 011 Supervisgor conducts

a briefing to review azszigned dutles and responziblilities;

o. After each transfer, a debrief is conducted to veview
and aritigue the evolution; and

al Fuel o0il transzfer eveolutions are frequently
monitored by guperviscry personnel to ensure formal
communicationg are utilized and instructive pre- and pogt-
trangfer briefings are conducted.
NS . REecommendaticon 12 isg disapproved. Az reflected in

paragraph 132 above, procedures
modified to require a
any fuel o0il transfer.

for transferring fuel have been
1580 F8I pressure test prior to commencing

Ingtallation of pressure gauge=s on the
digcharge z2ide of fuel o0il transfer pumps 12 not reguired, as

attainment of 180 P21 ia the only presgure opliterdion to be met
tor a euccezgzsful pregzure test.

=T
5.5
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138. Hecommendation 13 iz spproved in part and mediftied in part.
I+ i&8 vrecommended that NAVSEASYSCOM take zctlion to develep an
additional section of the Damage Control Book (O8868-LP-1306-8011)
which liztg esch compariment and identifiez for each
the wventilaticon source, fan location and
Such an 1ndex would expedite the
ventitlation syztem s=rving a glven

compartment
controller location.
ddentification of the
compartment, thereby aiding in
fire fighting and damage control effortsz. Volume 2(1) sf tLhe
Damage Control Boock presgently lists information concerning
ventilation aystems. Te utilize this informstion, however,
perzonnel musgt firsgt locate the compartment on deamage control
plates and then trace through the =chematie +to locate the
ventilation fan. Oncde the ventillation =ysetem number and type are

located, reference must be made to Volume 2(1) of the Damage
Control Bocock to determine other compartmentg ventilated and the
location of the controller. Such =2 lengthy oprocedure is
unacceptable 1in damage control gitustions where time ia of the
aggence. It ig recommended that NAVSEASYSCOM take this action
becausge the data base used to

complile Volume 2(1) also  can
usged to compile the reccmmended additional section of the damage
control hkook, and becausge every ship in the fleet should have
gimilar information. In the interim, MIDWAY iz developing
ventilatioen gulde lizta for all spacss to be provided to repalr
logkersg for use during damsge control zitustions.

he

139. Recommendstion 14 lg specifically approved. Following the
casualty, this command inspected all zpaces whers fuel lineg and
gteam linez are co-located and took correctlive actien where
appropriate to ensure that a similar casgualty does not ccour. In
addition,  MIDWAY had reviewed and updated +the =zhip
ingpection li=zting te ensure that it
compartmente except zealed zpaces

zone
covera all eghipboard
and tanks.

140. A hearing will be conducted under Article 15, Uniform Code
ef Military Jdustice, concepning the poesible false log entriea
reflected in oplnicn 23 and enclosure (43).

CONCLUSION

141. Subject to the foregoing, the'findings of tact, opinions

and recommendationz of the Investigating Officer are approved.

Copy to:
COMSEVENTHFLT
EADM D%

O of)
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DEPARTMENT OF THE NAVY

NAVAL SEa SYSTEMS COMMAND

WASHINGTON, D.C. 20362-5101 W REPLY REFER TO

9555
OPR: 56Y52
Ser: 56Y52/235

5 September 1891

EIGHTH ENDORSEMENT ON RADM . T)/(ﬁ

; USN ltr 5830
of 4 July, 1990

From: Commander, Naval Sea Systems Command
To: Judge Advocate General (Code 33)

Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONKECTED
WITH THE 20 JUNE, 1990 FIRE ON BOARD USS MIDWAY (CV 41)

Ref: (I) Naval 8hips Technical Manual S9086~S53-STM-010, Chapter
555, Firefighting -~ Ship
Encl: (159) NAVSEA ltr OPR: 56Y5, Ser: 56¥5/142 of 1 May 19¢91
Subj: Design/Material Lessons Learned From Flash

Fire and Explosions That Occurred In USS Midway
(CV4l)

1. Forwarded.

2. In response to recommendation #1 of the basic correspondence,
NAVSEA will revise NSTM 505 to address new inspection
requirements for flammable liquid tank overflow piping.

3. Do not concur with recommendation #2 of the basic
correspondence to modify PMS compartment inspection requirements.
All shipboard compartments except sealed spaces and tanks are

required to be regularly inspected under MRC 6641/4 2M-3, Space
B-425~T in USS8 MIDWAY should have been included in regularly

scheduled PMS compartment inspections in accordance with MRC
6641/4 2M-3. :

4. With respect to recommendation #3 of the basic correspondence
and paragraph 3 of the seventh endorsement, NAVSEA will revise
the General Specifications for Building US Navy Ships, the
General Specifications for Overhauling US Navy Ships and NSTM 505
to prohibit flammable liquid piping in catapult steam piping
trunks and voids. Recommendation #3 is too brcad as written and
unsuitable for ship specification requirements. The only high
pressure steam piping outside manned main and auxiliary machinery
spaces is catapult steam piping which is run in trunks and voids.
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, USN 1ltr 5830
of 4 July, 1990

Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE, 1990 FIRE ON BOARD USS MIDWAY (CV 41)

5. With respect to recommendation #4 of the basic
correspoendence, NAVSEA does not concur with using portahle
equipment to inert a flammable atmosphere in the presence of
ignition sources. Inerting can not be successfully accomplished
when ignition sources are continuously present. Means for safely
injecting inert gas into a space must be present and boundaries
tight to prevent introduction of fresh air and lecss of inert gas.
More importantly, ignition sources must be cooled and a means to
remotely monitor the space for hot spots must be available. With
respect to comments of the seventh endorsement, NAVSEA is
currently evaluating the merits of a penetrator applicator for
fire fighting. If results are favorable, this concept will be
adopted in new ship design and proposed for fleet backfit.

The most practical and effective method for dealing with a
potentially explosive atmosphere is to maintain tight boundaries,
seal the space and secure systems that provide the ignition
source and the fuel. Use of AFFF can further reduce the risk of
fire and explosion by securing fuel vapor and cooling ignition
sources. In hindsight, had AFFF been applied to the catapult

steam trunk rather than desmoking efforts attempted,
and fire may never have occurred.

an explosion
6. Do not concur with recommendation #8 of the basic
correspondence, Opinion 52 indicated ship's force experlenced
extreme fatigue when wearing the fire fighters' ensemble and
- fighting fire. Reference (I), paragraph 555-5.3.9.2 addresses
fire fighter fatigue and indicates that personnel should not be
-fully outfitted in the fire fighters ensemble and OBA for longer
than 30 minutes without being relieved. The ensemble is not
designed for long stay times in an extremely hot environment.
Rapid combustion associated with an explosion can generate
extremely high temperatures that can significantly reduce the 30
minute stay time cited in reference (I). Added insulation
increases weight and bulkiness. The fire fighters' ensemble

represents state of-the-art personnel protection and a compromise
between weight, cost and performance.
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EIGHTH ENDORSEMENT ON RADM ’%7’6 _ , USK ltr 5830
of 4 July, 1990

Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE, 1990 FIRE ON BOARD USS5 MIDWAY (CV 41)

7. With respect to recommendation #10 as modified by the sixth
endorser, NAVSEA is pursuing installation of damage control
wirefree communication (WIFCOM) in CV, CVN, LHA and LHD type
ships. Hardware is being procured for a TECHEVAL/OPEVAL -
currently scheduled to start second quarter ¥Y %2. An LHA c¢lass
ship will be used as the test platform for this program. After a
successful OPEVAL now scheduled for the third quarter FY 92, the

first CV/CVN DC WIFCOM installation is scheduled to begin fourth
cquarter FY93.

8. Concur with recommendation #13 of the basic correspondence
but not with the comments of the third endorser. Development of
a ventilation guide list is better served if accomplished by
ship's force. Such lists are required to be developed by fleet
units in accordance with paragraph 555-6.3.7.1 of reference (I).

9. With respect to paragraph 5b and 5c.4 of the sixth
endorsement, and in conjunction with recommendation #1 NAVSEA
will revise NSTM 505 to clarify overflow piping test and
inspection requirements. Currently, NSTM 505-1.4.4.B requires
each piping system to be subjected to a periodic hydrostatic test
of 135 percent of system design pressure. There are no
exceptions for tank overflow piping. However, as a result of
this fire, these requirements have been reviewed and it was
determined that overflow piping which is normally dry and not
pressurized with system operating fluid, is not required to be
hydrostatically tested to 135 percent of system design pressure.
overflow piping is required to be visually inspected for external
pipe corrosion every six months or at first availability.

10. Shortly after this casualty, a NAVSEA team visited USS
Midway to conduct a technical review of this fire. Enclosure (8)
represents a preliminary report. Enclosure (159) represents the
final NAVSEA Design/Material Lessons Learned report. Action is
being taken on all recommendations contained in the report.

11. By copy of this endorsement, paragraph #6 of the seventh

endorsement is satisfied.
‘ o /)
Al B

L et
4 = T, = 5

Depd%yﬂaommander i
Ship Design and Engineering
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EIGHTH ENDORSEMENT ON RADM jb’kﬁ USN 1tr 5830

of 4 July, 1990

Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE, 1990 FIRE ON BOARD USS MIDWAY (CV 41)

Copy to:
COMNAVAIRPAC
COMSEVENTHFLT
COMCARGRU 5
COMNAVSAFECEN
COMTRAPAC

USS MIDWAY (CV41)
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DEPARTMENT OF THE NAVY

COMMANDER IN CHIEF
UNITED STATES PACIFIC FLEET

PEARL HARBOR, HAWAIL 86660-7000 1N REPLY AEFER TO:

5830 - 3%
Ser 003/ 5,533
SEVENTH ENDORSEMENT on RADM e , OSH Llbr 5830

of 4 Jul 90

From: Commander in Chief U.8&. Pacific Fleet
ol Judge Advocate General

,,?”Via: Commander Naval Sea Systems Command

Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 1990 FIRE ON BOARD USS MIDWAY {CV 41)

- Encl: (157) Copy of COMTRAPAC 1ltr 5830 Ser N36/000398
of 06 Feb 91

(158) €O, USS MIDWAY (CV 41) ltr 5800 Ser 014/1186 of
_ 17 Dec 90 w/ends

1. Readdressed and forwarded. The USS MIDWAY (CV 41) is
currently scheduled for decommissioning during FY-92. All
recommendations should be viewed in that context.

2. Subject to the following matters, the findings of fact,

opinions and recommendations of the Investigating Officer, as
endorsed, are approved.

3. As to recommendation 3, reguiring correction of all existing
occurrences of high pressure steam piping co-located with fuel
0oil piping is impractical. Co-location of flammable fluid piping
and "hot surfaces" {(defined as surface temperatures greater than
400 degrees fahrenheit) is authorized under the conditions
prescribed by paragraph 505-7.7.2 of enclosure (148). Reguest
COMNAVSEASYSCOM re-evaluate the criteria of paragraph 505-7.7.2
to determine need and feasibility of eliminating co-location of

flammable fluid piping and hot surfaces in existing and new
construction ships.

4. BAs to recommendation 4, a portion of the recommendation
appears to infer creation of a document prescribing detailed
firefighting procedures for every conceivable fire which may
pccur on a given ship. The creation of such a document is not
possible. It is possible to provide principles that govern the
best method to attack any fire or damage contrel situation.
Pifrapaaphs, 565-6,3 .11.1 affl $55=6.3:11,.1.1 of emncloomte (L47)
pertain. While specifically addressing actions during a Class B
Machinery Space fire, the same guidance is equally applicable to
the conditions found in USS MIDWAY's compartment B-425~T on 20
June 90. It may be beneficial for COMNAVSEASYSCOM to elaborate
on methods for coping with confined flammable vapors, either in a

revision to NSTM 555 or in a Damage Control Advisory. Totally
new procedures are not necessarily required.



Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITE THE 20 JUNE 1990 FIRE ON BCARD USS MIDWAY (CV 41)

5. Additionally, that portion of Recommendation 4 concerning
development of new equipment is specifically endorsed. A
combination penetrator-applicator would have been especially
helpful in combating the conditions encountered in compartment B-
425-T prior to the first explosion. Use of a hollow penetrator
with a 1 1/2" female hose connection allows a fire party to
introduce cooling water/fog or AFFF to a compartment without the
danger of breaching a fire boundary. Breaching the fire boundary
increases the potential for explosion or fire spread. Such a
penetrator-applicator is available commercially and has been
operationally tested by the CINCLANTFLT Non-Development Item
Facility (N432F) in Norfolk, Virginia. Recommend COMNAVSEASYSCOM

evaluate penetrator-applicator for inclusion in Damage Control
Allowance List of all USN ships.

6. COMNAVSEASYSCOM is also requested to take Recommendations
1-2, 8, 10 (as modified by COMNAVAIRPAC), and ‘13 (as modified by
CcO MIDWAY) for action, reporting status to all concerned.

7. This investigation was readdressed by the Sixth Endorser to
include CNET for consideration of a revision of shipboard
firefighting training to expand training in explosive vapor
handling and to increase SOSMRC training in the area of damage
control. Since a copy is provided herein, there is no necessity
for formal endorsement by CNET. CNET is regquested, hcwever, to
provide comment to all concerned as appropriate. Further, by
enclosure (157), COMTRAPAC has directed evaluation of the basic
document by its subordinates for lessons learned.

8. Enclosure (158), requested by the THIRD ENDORSEMENT, is

forwarded. It contains no information which i1s inconsistent with
previous enclosures.

"‘,{SQY/{Q
¥l e

Copy to:
COMNAVAIRPAC
COMSEVENTHFLT
COMCARGRU &5
COMNAVSAFECEN
COMTRAPAC

USS MIDWAY (CV 413
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DEPARTMENT OF THE NAVY

COMMANDER TRAINING COMMAND
UNITED STATES PACIFIC FLEET
SaM DIEGO, CALSFORNIA 02147- 5030

5830

sex n36/ 00 0898
06 FEB 1391

From: Commander, Training Command, U.S. Pacific Fleet
To: Commander in Chief, U.S. Pacific Fleet
Chief of Naval Education and Training

Subj: INVESTIGATION TO

INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE

1990 FIRE ON BOARD USS MIDWAY (CV 4l)

Ref: (a) COMNAVAIRPAC sixth end 5830 Ser 011/11129 of
21 Dec 90 on RADM , USN 1ltr 5800 of
7S R :

I,

Reference (a) requests CNET consider revision of shipboard
firefighting training ta expand training in explosive vapor
handling and provides copies of the subject investigation to
NAVSAFECEN and COMTRAPAC for dissemination of lessons learned.

2. As noted in the investigation executive summary, {(Vol I, page

- 2) *"This was a unique situation and one for which there is little
or no precedence. There was little guidance available to the
Fire Marshall eor the ship in dealing with a situation of this
nature outside an engineering space where inerting equipment is

present.” . Recommendation No. 4 (page 2) requested, "NAVSEASYSCOM
develop procedures and portable equipment for use in inerting-

shipboard spaces containing flammable vapor and heat sources
until such time that damage control parties can cool the space
below the spontaneous ignition temperature and/or remove the
flammable vapor."™ All endorsers concurred with recommendation
No. 4. COMNAVAIRPAC, (page 79, paragraph 5d) also requested
COMNAVSEASYSCOM address issues of improved damage control
procedures and equipment in handling extremely dangerous and

unstable situations such as the one whieh' developed in WSS
MIDWAY. 1 i

3. FEOMTRAPAC has directed the fellowing action;

a. NAVTECHTRACEN Treasure Island, review reference (a) to
ascertain if any guidance has been overlooked, and provide
recommendations regarding explosive vapor handling training
applicability for the following COIs: 'Gas Free Engineering

(K-495-0051), Senior Enlisted Damage Control (A-495-2055) and
Advanced Firefighting (J3-495-0419).

b. FLETRACEN SOIEGO review reference (a) and provide A
recommendations regarding explosive vapor handling training
applicablility to the follOwing COTs: Shipbperd Firafighting,

(J-495-0412), Shipboard Team Training, (J-495-0418) and Damage
Control Team Training, (K-495-0045).

F P ACHEE.-



"Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE -1990 FIRE ON BOARD USS MIBWAY (CV 41)

c. FLETRAGRU SDIEGO review reference (a) to ascertain
petentisl lessone leatmed feor further disseminatian.

4., COMTRAPAC will address training related issues and
appropriate corrective measures, as warranted based upon
reference (a) and recommendations received.

5. LCOMTRARAC point ef cbhitackt is LCDR . Tre (N3I6), (&19) 924-
6744, BV 524, .

( y \o

(/:hief of Staff D/

Caopy to:

COMSEVENTHFLT

COMNAVAIRPAC

COMCARGRU FIVE

COMNAVSAFECEN

USS MIDWAY ;

FLETRACEN San Diego
COMFLETRAGRU San Diego
NAVTECHTRACEN Treasure Island



‘Commander SEVENTH F
Judge Advocate General s P gt g
Via: (1) Commander. WNaval A*r Force. U S Pac1f1c Flﬁet
{2) Commander in Chief., U.85: " Pacifid.iFieat..

by INVESTIGATION TO INQUIRE INTC THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 1590 FIRE ON BOARD USS MIDWAY (CV 41l)

il | Forwarded.

ok The findings of fact, opinicng and recommendations of the
investigating officer, 33 modifiad by prior endorsers, are
approved.

Bl Commanding Cfficer, US3 MIDWAY, is directed to provide
rezults of Article 15 hearings and update status
actions taken as a2 result of this jnvestigation

Sa= >

of corrective
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DEPARTMENT OF THE NAVY
COMMANDER BATTLE FORCE SEVENTH RLEET
COMMANDER CARRIER STRIKE FORCE SEVENTH FLEET
COMMANDER CARRIER GROUP FIVE

FPO SAN FRANCISCO 966014305 5( &\.\.)(\ P
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FPOURTH FNDORSFMENT on RADM , USN 1ltr 5800 of 4 Jul 20
From: Commander Task Force SEVEN ZERO
o) Judge Advocate General
Via: (1) Comander SEVENTH Fleet Y

(2) Commander, Nawval Air Force, U.S. Pacific Fleet
(3) Comander in Chief, U.S. Pacific Fleet

Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED WITH THE 20 JUNE
1990 FIRE ON BOARD USS MIDWAY (CV 41)

Ref: (g) SECNAVINST 5520.3
{(h) COMNAVAIRPACINST C3500.61 (Carrier Readiness and Training)

Encl: (148) NAVSHIPS S9086-RK-STM-010, Chapter 505, (extracts)
{149) USS MIDWAY NOTICE 1301 dtd 19 Jun 90
(150) Statement of FN Dennis S. Whittle, USN dtd 31 Jul 90
(151} NAVEERS 1070/604 of PN D. Whittle (PQS Qualifications)
(152) NWP 62-1(C) Surface Ship Survivability
{153} Memorandum for the Record of LCDR ! td 2 Rug 90
(154) Memorandum for the Record (Phonecon LCDR /NRVSER )

1. Forwarded.

2. The findings of fact, opinions, and recommendations of the investigating

officer, as modified by Camanding Officer, USS MIDWAY (CV 41), are approved
except as noted helow. '

3. Reference (g} requires the Naval Investigative Service to initiate a
preliminary inquiry in circumstances of "“unattended death...when criminal
causality cannot be firmly excluded" {paragraph 4a (3)(a)), or "any fire or
explosive of questionable origin™ (paragraph 4a(3)(b}). Accordingly, the WIS
Special Agent Afloat has opened an investigation (CON 20JUN90-81XU~0088-7HNA) .

4,

Fuel Transfer Evolution: A substantial portion of the investigation is devoted
to the fuel transfer system. This was done in an attempt to determine the source
of the fuel in B-425-7T. Subsequently, BT3 Anstin amended his statement to clarify
the circumstances; i.e., a valve had been misaligned during fuel transfer
operations earlier in the day {opinions 16-17). The fact the source of the fuel
can now be positively identified, renders this general discussion of fuel transfer
piping irrelevant.

That portion of the lnvestlgatlon whlch concerns qgualifications of fuel

transfer personnel has been reviewed in the prior endorsement and satisfactory
remedial actions taken. Reference (h)

contains no formal training reguirements
for oil lab personnel.

The formal PQS for watchstations subordinate to Fuel 0il

. 67



S oD

‘\\\ S& \/)
e

‘= (’r(t

Subj: INVESTIGATION TO TNQUIRE INTO THE CIRCUMSTANCES CONNECTED WITH THE 20 JUNE
1990 FIRE ON BOARD USS MIDWAY (CV 41)

Purper has now been established by a local ship's instruction. Recommendations 5
and 7 are specifically concurred in. The existing PQS for Fuel Oil Purper would
require approximately 'six months of training and watchstanding to accomplisk. It
does not adequately take manning constraints into account or provide for
watchstanding at subordinate levels. _ ‘

BT3 who was technically unqualified to stand watch at the manifold,
mistakenly opened the wrong valve (enclosure 46). However, had there been interim
POS for that watchstation, he would probably have been qualified based on his
training and experience. Although his error may be attributable to lax
watchstanding, he did know which valve should have been turned. This was not the
result of any prior valve misalignment. In fact, amended finding of fact 22
states the engineering practice (consistent with BOSS) was for a qualified person
to inspect the valves, and then to review the alignment on a piping diagram with
ah officer: As notad in finding of ok 71, this was dohe mior to the- fusl
rransfer. Additionally, the wrong valve was turned by BT3 during the
evolution, and was not improperly set prior to stationing the fueling team. As
stated in finding of fact 26, several transfers had been conducted earlier in the
day without incident. It is clear BTFN who was standing watch as sounder
under instruction, was aware fuel was not goina to the prescribed tank.. He -
reported this to the qualified watchstander, BT3 , who was standing next to
him, who verified this and ordered the pump secured. Notwithstanding the

unauthorized sound-powered phone procedures used by the fueling team, the improper
transfer was not in any way caused by these comwmunications.

5. Material Condition of B-425-T: A significant issue is whether ship's force
should have known of the conditions in the space and the fuel overflow piping
through a reasonable inspection program. The investigation, together with the:
observations contained in the third endorsement, demonstrates the space was
consistently hot and humid. The combination of high-pressure steam drains (which
were found to be leaking at the time of the explosion), minimal ventilation and
standing water, created a corrosive atmosphere, This is reflected in the
corrosion which was evident in the bulkhead to deck seams and fuel overflow piping
for B-35-¥. The general state of deterioration in the space renders finding of
fact 64A invalid, and it is, therefore, disapproved. It is probable there were
holes in the overflow piping for a substantial period of . time prior to the
explosion. '

Rlthough enclosure (8) states NAVSEA has no requirement to inspect fuel
overflow piping, enclosure {148) requires surface inspection of all piping
systems, especially the underside of piping and piping in isolated areas. 1In
contradiction of the memorandum from the NAVSEA Ship Design and Material lLessons
Learned Team which is enclosure (8) to the investigation, this is an
inspection/testing requirement found in NSIM chapter 505. In section 1.2.2 of the
aforementioned manual there is a general visual inspection reguirement. A more
specific requirement to conduct periodic hydrostatic tests (every 8 years) is
found in section 1.4.4. This would normally be done during a major overhaul. The
work would require testing of all piping systems from source to hull penetration.
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INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED WITH THE 20 JORNE
1990 FIRE ON BOARD USS MIDWAY (CV 41)

| Subj:

Normally, individual lines from tanks would be tested at the first joint in the
line. On MIDWAY, this would occur at the check wvalve found on the third deck.
The deteriorated piping would have been discovered during this test had it been
conducted. . In reference to section 7.7.2, this is the type of space which should
be included in the list of spaces through which fuel piping should not be run.

although these tests should be included as a standard item in all overhaul
packages, they are consistently deleted at the type commander level due to high
cost involved. This has been the caserat COMNAVAIRPAC. Similarly, to the best of
I knowledge, this was not done during the USS INDEPENDENCE SLEP two years
ago. On his return from the June 1990 visit to MIDWAY, following the fire, he
verified this information at COMNAVAIRPAC.

The improper classification of the space as. a "void", removed it from the
shipboard space inspection system. In addition, it was not included on the BGL
for the damage control PMS compartment/space inspection. The fire prevention
inspection program which had been initiated by CDR O'Brien was not directed at
piping or installed eguipment.

. The situation which existed in the space; i.e. the co-location of steam and
fuel piping, most likely began with the installation of the steam catapults, .
approximately twenty years ago. However, as stated in enclosure (154}, this would
not have been of concern since the fuel in use at the time was NSFO ("black oil")

which had a much higher flashpoint. The later shift to the present fuel did not
bring a concomitant review of piping systems for safe design. The designation of
the space as a void could have occurred at any time and was not reviewed. The
high heat conditions in the space and surrounding areas was known, -but perceived
to be consistent with the number of steam lines and drains. It is also logical
the air in an unlagged sounding tube running through the space would be at the
high temperature discussed in enclesure (48) and finding of fact 224. 1In an
attempt to remedy the high temperatures in the surrounding spaces, all piping in
the space was lagged. The fuel overflow piping in this space was not included in
the work accomplished in enclosure (4). There were no prior instances of fuel in
the space, which should have given notice of piping deterioration. See Findings
of Fact 56-65A, 74, 196-8, 212-17, 224-5; Opinions 2-4, 25, 33, 53-4. :

The synergistic effect of improper design, command inattention and space
deterioration caused the explosive atmosphere which led to the fire.
Responsibility for these conditions extends in all directions for many years

6 Initial Actions: A number of issues have arisen, with respect to the
qualifications of the designated Fire Marshal, comwnications between Damage
Control Central and the scene, failure to imrediately secure ventilation to the
space, and alternative actions which may have avoided the explosion. The
designation of CWO2 s Fire Marshal is contained in enclosure (149). As
discussed in enclosure (153), CWO2 Huffman was initially assigned to duties as
Fire Marshal in August of 1989, based on his prior gqualification on =~ another ship

69



v e *
1, Ry
RS

%\\ S & @/l@'

Subj: INVESTIGATION TC INQUIRE INTO THE CIRCUMSTANCES CONNECTED WITH THE 20 JUNE
1990 FIRE ON BOARD USS MIDWAY (CV 41)

o~

ship, his enlisted service as a Chief Hull Technician, and his training on MITWAEY

ship systems. Although a response to enclosure (144} has not been received, there
is no reason to question his qualifications. Nevertheless, this information should
pe obtained from Brocke Army Medical Center. The responsibilities of a Fire
Marshal listed in enclosure (152) are extensive. Specifically, he is tasked with
directing the initial actions of the rapid response team. Further, he is to be in
overall charge at the scene, while keeping DC Central informed. This doctrine
charges the Fire Marshal with an active role at the scene. :

As the fire party was manning up, commnications were established between DC
Central and the scene via the X507 circuit. GCWO2 placed his phonetalker
(DCFN . ' on the second deck, at the top of the ladder leading down into
the berthing space. Despite having sufficient salt-and-pepper line, the talker

was kept nearly two decks away from the scene and the Fire Marshal. .

Communications were maintained by relaying messages to the scene.

There is a direct disagreement in the statements of the vhonetalker on the
scene (DCFN - and the talker in DC Central (DCFN 1 They are both
qualified sound-powered phone talkers :{enclosures 115 and 151),

evidence their cammnications were interrupted ‘at any time prior to the first
explosion. DCEN

permission to enter. However, in DCEN
to the  investigating officer due to DCFN

controverted. In-enclosure (150), DCFN - stated he passed the DCA's
admonition not to enter the space over the circuit, and that DCFN ;
responded with "aye." Also, when the DCA and the Fire Marshal ( ware
discussing the situation on the dial telephone, DCFN

tell CHO2 ' not to enter the space and to set Zebra.

was reviewing tne fuel piping and ventilation systems to determine the proper
course of action.

Based on the information provided in enclosures 75,
estimated timeline can be established: '

1150 Flying Squad called away for smoke

1210 DCA orders scene to secure exhaust fan 01-83-1

1220 DCA and Fire Marshal confer on dial telephone
1230 first explosion

The initial actions in DC Central were to determine the exact conditions in the
space, including the source of the fuel and means of securing ventilation. . The
Chief Engineer and DCA both considered the space to be a void with minimal, if
any, ventilation. An exhaust {(not supply) vent was determined to be the sole
source of ventilation to the space and was ordered secured. This order was either
not heard or not acted wupon. DC Central received no response to this order. When
the Fire Marshal called the DCA, he reported desmoking was in progress. In fact,
the space had been accessed several times and equipment had been rigaed. The Fire
Marshal's actions after this conversation are unknown, aithough HTFN stated
that, while they were desmoking, the hatch was suddenly (but partially) dogged.
Shortly thereafter, FN Vierra and SN Johnson entered the space. At no time did the

statement, which was unavailable

76, 144, and 145 an

70

and there is no-

. recollection was the scene requested, and was given, '

ing on emergency leave, this is’

sverheard the DCA-
At that time, the DCA .
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Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CDNNECTED WITH THE 20 JUNE
1990 FIRE ON BOARD USS MIDWRY (CV 41)

Flying Squad electricians received instructions to secure ventilation. ‘This was
not aCCCXTlpllLShed until after the second explosion (finding of fact 149). From
this, it is apparent that an order was given to secure ventilation, but that it
was not effectively understood or carried out.
It is concluded there was some disagreement between CWO2 1 and CWO2
on the initial actions in the space. It is clear CWO2 recognized
the dangerous situation and informed the Fire Marshal of this (findings of fact
94, 108). Nevertheless, CWO2 commenced action to desmoke the space
(opinions 29, 30). This disagreement was further complicated by the DCA's
direction not to enter the space, which prompted CWO2 0o call IC Central
on the dial telephone. It is probable some desmoking of the space was in progress
at the time. wNonetheless, it is reasonable for the DCA to rely on the experience
of a warrant officer fire marshal, who was present at the scene and had better
information. The actions which were then taken were purely "judgment calls" in a
unique situation for which little guidance had been provided in training. or
instructions. There was very little to prepare CWO2 in his response to the
situation, as stated in opinion 34. - The only way to "wvent" such an explosive
space is to force inerting gas into the space at the same volumetric rate as the
fuel vapor was removed. By recamendation 4, it is cbvious this is a Navy-wide
deficiency. During their dial telephone conversation, the Fire Marshal informed
the DCA some desmoking had begun. Regardless of where the initial decision to

secure ventilation rests (see finding of fact 147A), DC Central was making
attempts to initiate that process (finding of fact 147).

7. The comments contained in paragraphs seven through nine of the third
endorsement are concurred in. As it is apparent no adverse information is
included in enclosures (129) through (132), JAGMAN section 0306 warnings are not
required. In the event these, or other, witnesses, especially (W02 5
become able to provide further information, statements should be obtained from.
them. In general, since all information which was obtained from witnesses relates
to their performance of military duties, Privacy Act acknowledgments are .not :
required. That they have been executed and included in the investigation does

not, however, adversely affect their interests or the wvalidity of the
investigative report. :

8. Commanding foicer, USS MIDAAY is requested to forward the results of any UCMI
Article 15 hearings for inclusion in the report of investigation. BAlso, as final
damage costs are available, USS MIDWAY is requested to forward same

\ %Qt' (\(.\l:\ B
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Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED WITH THE 20 JUNE
1990 FIRE ON BOARD USS MIDWAY (CV 41)

g, Since Naval Sea Systems Command is involved in recommendations 1 through 4,
and 8, and to adequately respond, a copy of this investigation and endorsements
should be provided.

= (\L:)/ /e' —

Copy to:
RADM &5 ¥
USS MIDWAY

12
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From: RADM USN

!

o Commander SEVENTH Fleet

Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCE CONNECTED
WITH THE 20 JUNE 1990 FIRE ON BOARD USS MIDWAY (CV-41)

Ref: (a) JAG Manual
(b) MILPERSMAN 4210100 Item Papa
(c) USS MIDWAY Engineering Department Instruction
9540.1C; Fueling Operations
(d) USS MIDWAY EO0SS for Fuel Transfer Operations

(e} NAVSHIPS 0947-176-4010: TECHMANUAL for Fuel 0il
Transfer Pump

(f) USS MIDWAY EOSS for Boller Operations

Bpcl: (1) Cemmander SEVENTH Filest 1Ly 5800 Ser 013 /0408

dtd 25 Jun 90

(2) Executive Summary of Investigation Results, with
photos, showing firefighting attire

(3) SRF Yoko Memorandum C-212 of 03 Jul 90; Structural
Boundary Air Testing Procedures for Tanks and Voids-
FY88 EIRSA Carrier Life Extension Repair Program
(CLER Program)

(4) SRF Yoko Job order 5316 12317 Tanks and Voids FY88
EIRSA (CLER Program)

{(5) ©SRF Yoko Hardness Test/Metallurgical Inspection
of Catapult Steam Pipe in B-425-T of 25 Jun 90

(6) SRF Yoko Strength/Tightness Test on 10 inch

Catapult Steam Piping and Drains in B~425~T of
26 Jun 90

(7) SRF Yoko Hardness Test and Melting Point
Measurement of Silver Ring Pipe Seals of 26 Jun 90

(8) NAVSEA TECHNICAL INVESTIGATION TEAM 1ltr of 26 Jun %0

(9) Dilagram of Second Deck USS MIDWAY at Hatch 2-85-1

(10) Diagram of Third Deck USS MIDWAY at Armored Access
F=83=1 -

(11a) Diagram of Fourth Deck USS MIDWAY between B~425-T
and B-417 1/2-T

(11B) Drawing of B-425-T showing internal arrangements and
measurements '

(12) USS MIDWAY Deck Log Sheets From 1100 Through 2400,
20 Jun 90

(13) USS MIDWAY Damage Control Message Form-Time 1543,
20 Jun 90

(14) USS MIDWAY Damage Control Message Form-Time 1551,

: 20 Jun 90

(15) USS MIDWAY Damage Control Message Form-Time 1812,

20 Jun 290

(16) USS MIDWAY Damage Control Message Form- Time 1844,
20 Jun 80



(17)
(18)

(19)

—
B b B
N = O
— e

(39)

(40)
(41}
(42)
(43)
(44)
(45)
(46)
(47)
(48)
(49)
(50)

(51)

USS MIDWAY Damage Control Message Form-Time 2116,
20 Jun 90

USS MIDWAY Damage Control Message Form-Time 0813,
21 Jun 90

UsSSs MIDWAY Damage Control Central Log 0400,

20 Jun 90 to 2400, 21 Jun S0

USS MIDWAY Engineering Log 20 Jun 90

UsSS MIDWAY Fuel 0il Pumper's Log, 19 and 20 Jun 90
USS MIDWAY 0il Lab Liquid Loads Log, 1% and

. 20 Jun 90

USS MIDWAY Fuel 0il Transfer System Alignment Check-
Cff List 20-24, 19 Jun 90

USS MIDWAY Fuel 0il Transfer System Alignment Check-
Off list 04-08, 20 Jun 90

USS MIDWAY Medical Log 20 and 21 Jun 20

USS MIDWAY Medical Department Eight O'clock Report
of 20 Jun 90

Certificate of Death of Jeffrey Allen Vierra
Certificate of Death of Ulric Patrick Johnson
Personnel Casualty/Death Report for DC3 Robert Shane
Kilgore

UsSS MIDWAY Catapult Steam Space Walkthrough

11 Aug 89 and 14 Feb 90

USS MIDWAY Zone Inspection Instruction 479%0.1D
Naval Message to Commanding Officer Brooke Army
Medical Center, Fort Sam Houston TX and Reply
Diagrams (3) USS MIDWAY Catapult Steam System
(Diagrams 33A, 33B, and 33QC)

USS MIDWAY EOCOW Watchbill 11-28 Jun 20

USS MIDWAY Flying Squad Assignments

NAVSEA 59086~-SN-STM- OOO/CH 541: F-76 Flammability
Characteristics

USS MIDWAY 0il Lab PQS MATRIX

USS MIDWAY Memorial Service Program for

FN Jeffrey A. Vierra and MSSN Ulric P. Johnson on

25 Jun 90

USS MIDWAY Memorial Service Program for

DC3 Robert Shane Kilgore on 1 Jul 90

USS MIDWAY INSURV Inspection Report of 11 Apr 88
MATRIX of Firefigthing Attire Worn on 20 Jun 90
Statement of BTFN SE-021 Wl (90
Statement of BT3 : 03 Jul SO
Statement of BTCS , 02 Jul 90
Statement of BT2 / 02 Jul 90
Statement of BT3 U3 Jul 920
Statement of BT1 of 02 Jul 90
Statement of BT3

of 02 Jul S0
Statement of BTFN cf 02 Jul 950

Photograph of Fuel 0il Manifold with Fill vValves
7-88-11 and 7-88-5

Photograph of Fuel 0il Overflow Pipe for Tank B-33-F



(85)

Photograph Showing B-35-F Sounding Tube, Fuel 0il
Overflow Piping and 5 inch Catapult Feedwater and
Supply Lines

Photograph of Ventilation Supply Duct in B-425-T
Photograph of High Pressure Drain Lines off 10 inch
Steam Pipe in B=425-T

Photographs of High Pressure Drain Flex Line in
B-425-T (Photographs 5B5A, 55B and 55C)

Photograph of Open Air Test Fitting in B-425-T
Penetrating Bulkhead to B-423-V

Photograph of Air Test Fitting from B-425-T Exiting
Bulkhead in B-423-V :

Photograph of Support Beam in B-425-T

Photograph of Bulkhead and Vertical Support Beam in
B-425-T, Thinned by Corrosion

Photograph of Fuel 0il Overflow Pipe from Tank
B-33-F corrocded in B-425-T; Looking Forward
Horizontally

Photograph of Fuel 0il Overflow Pipe from Tank
B~33-F Corroded in B-425-T Looking Down Vertically
Photograph of Fuel 0il Overflow Pipe from B-33-F,
Removed from B-425-T, Showing Large Area of Deter-
iocration _

Photograph of Fuel 0il Overflow Pipe from B-33-F,
Showing Wall Thickness and Deterioration

Statement of HT1 -. . of 05 Jul 90
Statement of DC1 . - £ 02 Jul g0
Memorandum for the Record of CDR . Il Y - v
01 Jul 90

Statement of HTFN of 02 Jul 90
Statement of DCFN 02 Jul 90
Statement of CWO2 of 02 Jul 90/
21 Jun 90

Statement of LT of 02 Jul 90
Statement of LCDR ‘ =N

02 Jul 90

Statement of DC3
Statement of DCFN °
Statement of DS2
Statement of CDR 1
Statement of LCDR
Statement of DC3 | of
Statement of AO03 of 03 Jul
Photograph of Watertight Door 4-%0-3
Space B-425-T

Statement of DCFN . .l of 23 Jun 90
Photograph of Exit Point of Explcosion from B-425-T
Photograph of Exit Point of Explosion from B-425-T
Photograph of Exit Point of Explosion from B-425-T
Photograph of Damage to Watertight Door 4-90-3
Leading from B-425-T

Photograph of Damage to Watertight Door 4-90-3
Leading firom B-435-T

of 22 Jun 90
of 02 Jul 90
£ 02 Jul 90
of 02 Jul 90
of 02 Jul 90¢
29 Jun 90
20
Leading to



(114)

(115)
(116)

(117}

Photograph of Starboard Aft Corner of B-421 L2580

Showing Blast Damage (Loocking Aft)

Photograph of Starboard Aft Corner of B-421 1/2-3,
Showing Blast Damage (Looking Forward)

Statement of FN - e 03 Jul B
Photograph of Hatch 2-85-1, Leading from Third Deck
to Second Deck

Photograph of Armored Hatch 3-~83-1 Leading from
Third Deck to Fourth Deck

Statement of DC1 ° o of 02 Jul 90
Photograph of Silver Rlng Pipe Seals in Compartment
B-421 1/2-A

Statement of LT of 02 Jul 90
Photograph Showing Separated Bulkhead, Vertical Beam

and Watertight Door 4-%0-3 Blown from B-425-T into
B-421 1/2-A

Statement of CWO2 o of 02 Jul 90
Statement of HM3 . of 24 Jun 920
Statement of DCFN of 02 Jul 90

Statement of FN of 22 Jun 90
Photograph of Hole Punched in Vent to B~425-T

Photograph of Exhaust Vent in B-425-T (Entry Point
of AFFF)

Statement of CAPT - @f 24 Jun 90

Photograph of Door 4-87-1 Between B-421 1/2-A and
B-417 1/2-2

Estimated Cost of Damage of USS MIDWAY Fire of
20 Jun 20

" Photograph of Storage Bin in B-417 1/2-A

Photograph Showing Limited Damage from Heat in
Compartment B-429 1/2-A (7 AC Machinery Room)

Statements (4} Concerning Fuel Leaks in B-425-T
since Dec 87

Statement of EM3
Statement of EMCS of % . Jul 90
Statement of HT1 £ 02 Jul %0

SRF Yoko Hydro of B-33-F Fill Manifold Valve of
28 Jun 90 e

Calibration Report on Tank Level Indicator Alarms
cf 10 Jan 90

SRF Yoko Fire Damage/Emergent Repair Inspection

of Fuel Overflow Pipe of 05 Jul 90

Statement of LCDR 1 Regarding the

28 Jun %0 Manifold Hydro Test of Valves 7-88-5
(B-33-F Fill Valve) and 7-88-11 (B~-25-F Fill Valve)

SRF Yoko Fire Damage/Trunk Deck Plate Thlckness
Measurements in B-425-T of 27 Jun 90

USS MIDWAY Flying Sguad POS Records {56)
Statement of CAPT

Officer, USS MIDWAY

Naval Safety Cenier Norfolk,  Virgdinia Ajferaft
Carrier Advisory on Fuel System Hazard

of 02 Jul SO

Commanding
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(118) EOSS Diagram of USS MIDWAY Fuel 0il Transfer System
Between Frames 47 and 99

(119) Results of Test Conducted on Fuel Tank B-33~F of
03 Jul 950
(120) Statement of LCDR i Regarding the

Ooverall Condition of Firefighting Training and
Readiness on USS MIDWAY

P\\\ (¢ “%\“‘\“8/@/&;

(121) Statement of FA of 28 Jun 90

(122) Statement of CWO2 1 of 02 Jul 90
(123) Statement of BMI1 of 02 Jul 90

(124) Statement of EM2 . : »¥ B2 Jul 90
(125) ; NLSO Claiws Officer, Litr of 08 Jul 90

PRELIMINARY STATEMENTS

1. ©On 23 June 1990, RADM 1, Commander, Amphibious
Forces SEVENTH Fleet, was appointed by commander SEVENTH Fleet to
conduct a JAG Manual Investigation intoe the circumstances
surrounding a fire on bocard USS MIDWAY {CV-41) which occurred 20
June 1990, in the waters south of Japan at 35 degrees, 51 minutes
North by 142 degrees, 12 minutes East. Captain
Commander Destroyer Squadron Fifteen, served on the 1nvest1qatlon
board as the engineering technical expert, Commander
*, CTF-76 Staff served as analyst and LT

JAGL, provided legal counsel to the investigation.

Enclosurel(l)
refers.

2. RADM arrived at Yokosuka, Japan on 23 June, boarded USS
MIDWAY (CV-41) and commenced the investigation immediately. The
investigation included, among other things, a technical analysis
of the mechanical operation of certain valves in the fuel transfer
system, melting point analysis for silver ring pipe seals
discovered in the space subjected to the fire and the structural
integrity of wvarious fuel system piping, steam fittings and hoses.
Interviews of all personnel inveolved in coping with the fire
before, during and after the fact, were conducted.

3. All personnel interviewed executed Privacy Act Acknowledgments
in accordance with 0308 of reference (a). The injured sailors
interviewed were addltlonally warned of their right not to comment

on the origin of their injuries in accordance with S5 0306 of
reference (a).

4. All interviews were taped using court reporting equipment and
transcribed into summarized statements. Bach individual

interviewed was presented a summary of their remarks and asked to

thoroughly review the document for accuracy and completeness prior
to signing the statement. LN2 USN, USS MIDWAY

(CV-41) Legal Office; PN2 , USN, USS MIDWAY (CV-
41) Receipts Office; LN1 - 3, USN, COMSEVENTHFLT
Sewfd; TE USN, COMSEVENTHFLT Staff YN3

. USN, COMSEVENTHFLT Staff YNSN USH,
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COMSEVENTHFLT Staff; and YNSR _ . . UsN,
COMSEVENTHFLT Staff, provided clerical services and prepared the

summarized statements. They have been sworn in accordance with S§S
9415 of reference (a).

5. Witnesses were not under oath during initial interviews. When
issues surrounding the incident became more narrowly focused,
specific key personnel were recalled.

6. During the period 24 - 26 June 1990, a NAVSEA Fire Investigator
Team visited the USS MIDWAY (CV-41) to provide technical assistance
to the Investigating Officer and to identify possible ship design
or material deficiencies which may have contributed to the mishap.
The team was composed of Mr. SEAARRYH {eam leader, LT

USN, SEAS6Y3, Mr. SEA 55XT and Mr.

5ra56Y5. The team provided a written report which is
attached as enclosure (8).

7. Testing Data:

Suspecting certain valves in the catapult steam system may
have been leaking, a request was made to NAVSHIPREPFAC Yokosuka to
remove and test these valves. An on board hydreo was also conducted
ocn the 10 in. steam piping in B-425-T. 1In addition a melting test
was performed on silver ring pipe joint seals and an ana1y51s was
conducted on the metal composition of the fuel overflow plplng in
B-425-T. A deterioration rate was also examined for the pipe.
Hydrostatic tests were alsc conducted on the two-valve fuel oil
manifold containing wvalves 7-88-5 and 7-88-11. The reports of
these teste are attached as enclosures (€), (7) and (112).

8. All black and white photographs included in the report were
taken by the Photo Lab, USS MIDWAY (CV-41). The 35 photographs
are included as various enclosures and are certified to be accurate
depictions of the spaces and equipment in USS MIDWAY (CV-41).

9. Diagrams of spaces in USS MIDWAY (CV-41), included as

enclosures (9), (10), (11A), (11B), (33), and (118), are accurate
representations of equipment locatlon but are not drawn to scale.

10.  Commander Surface Material Officer CARGRU-5 was
appointed to conduct a preliminary inguiry on 20 June 1990. CDR

» reguested written statements from all invelved personnel and
collected logs, watchbills, physical evidence and inetructions
deemed necessary. He was a551sted by Special Agent y Ol

NIS. Collected material was turned over to the Investigating
Cfficexy By CDR °

ii. Physical evidence gathered durlng this investigation which
may be relevant to future inguiries into this matter was left in
the Cudindy of LT All docunmentary evidence attached are
the original documents where possible. Where specific documents



must be retained by USS MIDWAY (CV-41), certified true copies have
been substituted in the record.

12. An advance copy of this report has been forwarded to the Judge
Advocate CGeneral in accordance with S8 0211 of reference (@) .

Status of Investigation Reports (SIR's) have been transmitted in
accordance with reference (b).

1% Due to the voluminous length of this report, an ?xecutive
summary containing key facts, opinions and recommendations, and

identifying the most critical witnesses/statements is included as
enclosure (2).

14. As in most investigations where a large number of people are
interviewed, individual recocllections conflicted. In determining
what weight to give each witness, the declarant's demeanor,
creditability and prior military record were carefully assessed.
Additional efforts to corroborate evidence were undertaken whenever
possible. In the end, the Investigating Officer reported the most
probable chain of events and circumstances surrounding the mishap
based on all testimonial and physical evidence considered.

FINDINGS OF FACT
I. PLANT STATUS

1. Tanks B-25-F and B-33-F are fuel o0il service tanks which serve
NR 2A boiler. [Reference C].

2. HNR 2A boliler was secured at 0023 on 20 June 20 and remained

secured and under steam blanket layup through 21 June 90.
[Encleosure 20].

II. FUEL OIL. TRANSFER PROCEDURES

3. Prior to and immediately after fuel oil transfer from a storage

tank to a service tank, a pressure test of the fuel oil transfer
system between storage and service tanks 1is regquired to be
fonducted. [Refarence Cj.

4. One purpose of the prior-to-transfer fuel oil transfer system
pressure test is to verify proper transfer system alignment between

the fuel oil transfer pump discharge valve .and the fill valves to
service tanks intended to be filled. [References C and D].

g, The prior-to and post-transfer fuel oil transfer system
pressure tests are conducted with the transfer system valves opened
along the intended route of transfer from the fuel o0il transfer
punp discharge wvalve to the service tank fill valves

....... The punp
discharge valve, tank fill valves and all branch line wvalves are

elosed during the pressure test. '[Refersmnce C].



6l The ship's instructions require the fuel oil transfer system
pressure test to be conducted at a system pressure of not less
than 60 psi and not more than 100 psi. The required test duration
is approximately three minutes. ([Reference C].

7. EOSS procedure FOMT requires fuel oil transfer system pressure
tests to be conducted at 150 psi. [Reference D].

8. Ship's instructions and E0SS procedures do not specify a

maximum allowed pressure drop during the system pressure test.
[References C and D].

9. No pressure gauge is installed in the fuel oil transfer
system on the discharge side of the fuel oil service pump check
and discharge wvalves; conseguently, oil lab personnel are unable

to monitor system pressure during the pre or post-transfer pressure
tests. [Enclosures 42, 43, 44, and 45].

10. Actual practice in the conduct of pressure tests is to raise
system pressure above 60 psi, to secure the pump, to wait three
minutes, then to relieve pressure to the furthermost service tank.
A satlsfactory test is considered to have been conducted, if

pressure can be sensed to relieve through the tank fill valve when
cracked open. [Enclosures 42, 43, 44, 45, and 46].

11. Given proper system alignment between the fuel o0il transfer
pump discharge valve and service tank fill valves, a satisfactory
prior-to-transfer system pressure test would indicate all transfer
system valves which were intended to be closed, including £fill
valves associated with service tanks, were, in fact, closed and’
that the closed valves did not leak through. [Reference C].

12. One purpose of the post-transfer fuel o0il system pressure test
is to verify all tank fill valves which had been opened incident
to service tank filling were returned to the closed position after
filling and that those valves did not leak through. [Reference CJ.

IITI. FUEL OIL TRANSFER OPERATIONS AND QUALIFICATIONS FOR

OPERATIONS

13. On 1% June 90 between 2139 and 2236, fuel oil was transferred
from storage tank A-4 1/2-F to service tanks B-33-F, B=58=F, B=50=F
~and B-26-F. Subseqguent to the transfer, and betwean 2236 and 2239,

a satisfactory post-transfer pressure test,
of BT3 Jones,

and 22].

under the supervision
was reported to have been conducted. (Enclosures 21

14. During the fuel o0il transfer operation, BT3
ogil Supsrviser, BT2

instruction), BTFHN

was Fuel
was Fuel 0il Supervisor {(undexr
was pump owerator, BTFN

was
manifold valve operator and BT2 as tank sounder [Enclosures
21, 2T and 24 bf 1P Jume 90, ID-24). \ \G(\

on AR
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8. BEE? was final.PQS gqualified for Fuel 0il Pumper, but
BT2 : © , BTFN . - BTFFH t and BT2 - jere not
POS gualified for any fuel oil transfer duties. ([Enclosure 37].

16. The 0il Lab PQS does not contain qualification procedures for
any fuel oil transfer duty except fuel oil pumper. ([Enclosure 37].

17. Specific gualification reqguirements, short of final PQS Fuel
0il Pumper gualification, for personnel performing duties as tank
sounders, manifold operators and transfer pump operators are not
delineated in any instructions. [Enclosure 37].

18. The capacity of tank B-33-F is 15,111 gals. or 32ft. 5 3/4in.
by sounding. After completion of filling at 2236 on 18 June 90,
soundings indicate B-33-F was filled to a 30ft. 9in. level which

equates to 14,296 gals., or approximately 94.6 percent of capacity.
[Enclosure 21].

19. Between 2236 on 19 June %0 and 1220 on 20 June 90, no fuel
oil transfer involving tank B-33-F is recorded in any oil lab logs
or the Engineering Smocoth Log.  [Enclosures 20 and 21}.

20. Prior to 0659 on 20 June 90, preparations were made to
transfer fuel from tanks 2A-4 1/2~F and A-8 1/2-F to service tanks
B-~54-F, B~42-F, B-49%-F, B-34-F and B-~25-F. [Enclosure 21].

21. The alignment of the fuel oil transfer system was made during
the midwatch on 20 June 80 by BT2 Fuel 0il Supervisor

(under instruction). and approved by BT3 ., Fuel 0il
Supervisor, BT2 . 0il Lab Supervisor, and BTC Py
Engineering Officer of the Watch. [Enclosure 22].

22. ENGDEPTINST 9540.1C reguires that the alignment be checked by
"the Fuel 0il Supervisor or a qualified pumper and an assigned
officer"; however, no one checked the system lineup, other than

reviewing the alignment diagram with BT2

[Reference C
and Enclosure 24].

23. After the fuel oil transfer system was aligned during the
midwatch on 20 June 90, but prior to the system pre-transfer

pressure test, all fuel o0il watch personnel were relieved at
approximately 0330. [Enclosures 21, 23 and 24].

24. After the oil lab watches had been relieved, the fuel oil

transfer system lineup was not reverified except via a pre-transfer
system pressure test. [Enclesures 21 and 43].

25. Between 0659 and 0702 on 20 June 90, a satisfactory
pre—-transfer system pressure test was reported to have been
conducted between NR 1 fuel oil transfer pump discharge valve and
the £ill wvalve to tank B=54-F in preparation for filling B=54-F,
B-49-F, B-34-F, and B-25-F. [Enclosures 20 and 21].
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26. Between 0703 and 0B21 on 20 June 90, fuel oil wé%'transferred
from tanks 2-4 1/2-F and A-8 L fig=p to B-54-F, B=42-F, B-49-F,
B-34-F and B-25-F. [Enclosures 20 and 21].

37. At the time of the commencement of fuel oil transfer, BT1

was 0il Lab Supervisor, BT3 was Fuel 0il Supervisor,
BT3 . was ' sounder, BTFN was sounder

{under
1nstructlon), BT3 was valve manifold operator and BTFN
was pump operator. - [Enclosures 21, 23, 24, 42, 43, 46,

47, 48 and 49].

28. At approximately 0730 BT1 elieved BT1 as 0il Lab
Supervisor. [Enclosures 21, 23, and 24].

29. 2ll oil lab personnel involved in the fuel oil transfer
evolution were final PNS qualified for their assigned duties,
except BT3 ., BTFN e . and BTFN who were not PQS
gualified for any ¢il transfer duties. [Enclosure 37],

IV. EVENTS LEADING TO OIL SPILL

30. Prior to transfer operations tank, B-25-F was sounded and the

level was recorded as 18ft. 5in. in the pumpers log for 20 June 90.
[Enclosure 21].

L. BIEN' - . znd BT3 , during questlonlng in the course
of the investigation, stated that the B~25-F prior-to-transfer tank
sounding was 14ft. 1lin. [Enclosures 48 and 49].

32. The discrepancy between the recorded level and stated level

regarding the B-25-F prior-to-transfer sounding could not be
resolved. [Enclosures 21, 48 and 49].

33. After commencement of pumping operations to fill tank B-25-F,

initial soundings by BTFN showed no change in the il level
of the tank. [Encleosure 49]. |

34. BTFN had recently been assigned to the oil lab and
had conducted soundings on approximately 10 other tanks before
taking soundings on tank B-25-F on 20 June 90. [Enclosure 49].

35. BIFN . sounded tank B-25-F at least two times before
gquestioning BT3 as to why the tank level was not changing.
After BTFN - 1 reported no change in B-25-F tank level

soundlnqs, soundings were checked by BT3 who verified BTFN
'y 3 soundings and ordered the pump secured.

[Enclosures 48 and 49].

36. The pump was operating on high speed, with a rated capacity
of 700 gpm, while BTFN T Bl BT : sounded tank B-25-F

to verify the level was not changing. [Enclosures 42,. 48 and 49
and Reference E].

10



37. An estimated‘one to two minutes elapsed between BTFN

first attempt te sound B-25-F and BT3 order to secure the
fuel oil transfer pump. In twe minutes of operation on high speed,
NR1 fuel oil transfer pump could pump 1,400 gals. At the time of
the commencement of transfer operations, tank B-33-F had 5.4

percent, or 815 gals., of capacity remaining. [Enclosures 21, 42
48 and 49 and Reference E].

38. When no change in the level of B-25-F was verified by BT3

advised BT3 to check valve 7-B8-11, the

fill valve to B-25-F, for proper alignment. [Enclosures 46
and 48] .

39. After the lineup to tank B-25-F was first questioned by BT3

i o B3 reported he had verified proper alignment. The
lineup had in fact been to B-33-F vice B-25-F; however. the

temporary misalignment was not reported to anyone by BT3
[Enclosures 46 and 48]. :

40. The fill valves to tanks B-25-F and B-33-F, valves 7-88-11
and 7-88-5 respectively, are located on the same manifold in NR 22
fireroom with valve 7~88-11 being located immediately adjacent to
valve 7-88-5. [Enclosures 46, 50 and 118 and Reference D).

41. Valves 7-88-11 and 7-88-5 are clearly 1abeled and indicate
the tanks serviced. ([Enclosure 50].
42, BT3

did not specifically check the label on valve
7-88-11 to verify it was the fill valve to tank B-25-F before
operating. {[Enclosure 46].

43.. BY3 stated he used relative valve position on the
manifold, rather than valve labels, and that valves servicing lower

numbered tanks were always located inboard of higher numbered tanks
on the same manifold. [Enclosure 46].

44. The fill valve to tank B-25~F is located inboard of the fill

valve to B-33-F on the 2A fireroom two-valve manifold. [Enclosures
46 and 50 and Reference D].

45 BT} inadvertently opened valve 7-88-5 rather than valve

7-88-11, thus sending fuel to B-33-F rather than B-25-F.
[Enclosure 46].

46. Sometime after BT3 reported verifying proper lineup to
tank B-25-F and the punp was restarted, scoundings indicated a
rising ©il lével In tenk B+26~F. ([Enclosures 48 and 487.

47 .

Approximately two minutes after tank B-25-F sounding began to
rise,

pump discharge pressure was lost due to loss of suction. The
pump was stopped and suction was shifted to tank A-8 1/2-F,
whereupon, the pump was restarted. [Enclosures 42, 46, 48 and 49].



48. At the time suction was lost, tank B-25-F was sounded and the
level measured as approximately 19ft. [Enclosure 49].

49. Tank B-25-F was filled to a level of 29ft. 1lin., which

equates to 13,732 gals. or approximately 92.8 percent capacity,
before pumping was secured. [Enclosures 20 and 21].

50. No soundings were taken on tank B-33-F immediately after the
completion of the transfer operation at 0821. [Enclosure 21].

51. Tank B-33-F is fitted with a high level alarm which sounds in
2A fireroom, but the operating condition of the alarm on 20 June
90, or whether it was energized, could not be determined.
[Enclosures 8, 48, 111 and 121].

52. A satisfactory post-transfer system pressure test was reported

to have been conducted between 0821 and 0824 on 20 June 20.
{Enclosures 20 and 21].

V. OVERFILOW PATH, PHYSICAI TAYOUT AT SCENE OF SPILL

53. Tank B-33-F overflows to tank B-51-F. The fuel oil overflow
piping exits the tank top into compartment B-425-T, a catapult
steam line trunk, and rises vertically through and across that
compartment before exiting through the overhead.

[Enclosures 8, 11B, 51 and 118].

54. Compartment B-425-T is approximately 4ft. wide,” fore and aft,
11.25ft. long, port to starboard, and 8ft. high; the compartment
is accessed through water tight door 4-90-3, located on the port
side of the forward bulkhead of the compartment and opening into
compartment B-421 1/2-A, or through watertight manhole 4-90-3,

located on the starboard bulkhead and opening from compartment
E=423-V: |Enclesure 111].

55. Compartment B-425-T shares a common forward bulkhead with
-compartment 4-421 1/2-A, a shipfitter parts storeroom, a common
starboard bulkhead with compartment 4-423-V, a void, a common after
bulkhead with compartment B-429 1/2-E, NR 7 air conditioning

machinery room, and a common port bulkhead with compartment
B-421-V, a void. [Enclosure 11].

56. In addition to the overflow pipe for tank B-33-F, the
following piping systems also enter and exit compartment B-425-T:
tanks B-33-F and B-35~F sounding tubes, tank B-35-F fuel oil
overflow piping, a catapult feedwater supply line about 5in. in

diameter and a catapult steam line approximately 10in. in diameter.
[Enclosures 11B and 52].

57. Compartment B-425-T is serviced by

a forced wventilation
system.

The supply vent ducting is approximately 3in. in diameter,
enters through the compartment overhead and descends vertically to

a point about 12.25in. off the deck where it terminates. The
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exhaust vent is approximately 2.5in. in diameter and is 1ocated.in
the overhead of the starboard, forward corner of the space. During
the course of the investigation, supply air pressure was measured

and determined to be approximately 1/4in. of water. [Enclosures
115%, 53 amet 1337

58. Access to compartment B-417 1/2-T is gained from the third
deck via an armored hatch located in compartment B-307-1 which
serves as VAW-115 berthing. The hatch opens from the overhead of
compartment B-417 1/2-T, an access trunk. From compartment B-417
1/2-T, access is gained to compartment B-417 1/2-A, a shipfitter's
storeroom, via watertight door 4-84-3, then to compartment B-421
1/2-A, a second shipfitter's storerocom, via watertight door 4-87-1,

then to compartment B-425-T via watertight door 4-90-3.
{Enclosures 10 and 11A].

59, The catapult steam line in compartment B-425-T is fitted with
a nested arrangement of high pressure drain lines located on the
starboard side of the compartment. The high pressure drain lines
exit B-425-T into B-423-V through a watertight bulkhead. The

bulkhead penetration is approximately 10in. above the deck.
[Enclosures 11B, 54 and 55].

60. The bulkhead penetration of the high pressure drain line is
designed to be watertight; however, the penetration was not
watertight because four of four bolts were missing from the collar

around the drain line which mates it to the bulkhead and provides
the watertight seal. [Enclosure 55].

61. The high pressure drain nest was removed from the space on

24 June 20, after USS MIDWAY's return to Yokosuka, Japan on 21 June
90.. The drain nest was hydrostatically tested by NAVSHIPREPFAC
Yokosuka Shop 56 and determined to be leaking around three valve
packing glands, at two orifice plate gaskets and through a pinhole

in a nipple attached to a flexible high pressure hose.
[Enclosures 5, & and 55C].

62. A compartment air test fitting located on the bulkhead between
compartments B-425-T and B-423-V was not capped, allowing

communication between the two compartments. [Enclosures 56
and 57].

63. The bulkhead-to-deck welded seams on all four gides of
compartment B-425-T, the deck of the compartment, the bulkhead
stiffeners on all four sides and wvarious areas of +the lower

portions of all four bulkheads were thinned by corrosion.
{Enclosures 58 and 59].

64. The lower portion of B-33-F fuel oil overflow piping,
where it enters compartment B-425-T to a point about 1ft. above
the deck, was deteriorated from corrosion and heoled in numerous
places, including one hole approximately 3in. in diameter and
dozens ¢f smaller holes. [(Enclosures 60, 61, 62, 63, and 1127.

from
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65. The overflow égggng for tank B-35-F was lagged, and after the
lagging was removed during the course of the investigation, the
pipe was found to be deteriorated from corrosion but without
visible holes. [Enclosure 52].

66. The sounding tubes for tanks B-33-F and B-35-F were visually

examined during the course of the investigation and determined
to be intact. [Enclosure 52].

VI. EVENTS LEADING TO FIRST EXPLOSTION

67. At approximately 1115 on 20 June 50, fuel oil was discovered
pooled in compartment 4-421 1/2-A by DCFN and reported

te HT1 . , in turn, informed CWO2
[Enclosures 64, 65 and 66}.

68.. BT3I . '+, Fuel 0il Supervisor, was called to the scene and
observed a small pool of fuel oil, an estimated one to two gallons
total veolume, on the deck adjacent to the bulkhead separating

compartment 4-421 1/2-A from compartment 4-425-T, the catapult
steam trunk. [Enclosure 43]. ;

69. CWO2 . , the Fire Marshall, was notified of fuel on the

deck of B-421 1/2-A and arrived on scene at approximately 1120, 20
June 90. [Enclosure 64].

70. Various personnel . on scene observed the pooled 0il on the deck

and estimated the total volume to be between one and four gallons.
[Enclosures 43 and 69].

71. The exact source of the fuel could not be immediately
determined because a metal shelf, approximately 4in. off the deck,

prevented a clear view of the deck area where the oil was pooled.
[Enclosures 43, 44, 47, 64 and 69].

72. Immediate efforts were made to wipe up the o0il using rags by
cil lab personnel. [Enclosures 42, 43, 44, 47, 64, 67 and 69].

The bulkhead between compartments 4-421 1/2-A and 4-425-T was

felt by several persons and reported as hot or warm to the touch.
[Enclosures 64, 69, and 74].

74. There is no indication that there has been a previous fuel

spill in B-425-T within the last two years. [Enclosures 64, 70
and 106]. :

THi  EWOZ ordered BTCS |
down tank B-33-F, indicating CwWO02
the o0il was B-33-F. [Enclosure 44].

to leave the space and pump
believed the source of

76. As oll was wiped from the deck it was replaced by oil which
appeared to be seeping through the deck or out of the bulkhead,
the exact source being undetermined. [Enclosure 69].
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77. Between 1120 and 1130, CWO2 (, the ship's boiler
maintenance officer, was directed by the MPA, LCDR =

to investigate the fuel o0il leak in compartment B-421 1/2 A.
[Enclosures 69 and 71].

78. The order was given to evacuate all oil lab personnel who were
cleaning up the fuel from the space. [Enclosures 4B, 64 and 69].

The  CEa , after getting an unidentified oil lab watch-
stander to assist and after first checking the sounding tubes in

compartment B-307-~1 for signs of leakage, entered B-421 1/2-A to
investigate. [Enclosure 69].

80. When he arrived on scene, CWO2 . observed the oil lab
personnel had already wiped up most of the oil. He wiped oil from
the seam between the bulkhead and deck, and he observed fuel to
seep through a crack in the bulkhead paint above the

bulkhead-to-deck seam weld at an estimated rate of one to two
e€/min. [Enclesure €9].

81. The atmosphere in compartment B-421 1/2-A was observed to be

clear of smoke and normal, except for a fuel oil odor.
[Enclosures 69 and 72]. '

VII. EVALUATION OF CONDITIONS ON SCENE

g2. Cwo2 . . . advised CWO2 that he thought the fuel
was coming from the catapult steam trunk, and that he was concerned
about the quantity of fuel o©il in the trunk because the trunk
access door was warm to the touch. [Enclosure 69].

83. No one on scene at the time knew what lines, other than

catapult steam lines, were in the catapult steam trunk.
[Enclosure 73].

84. CWO2 - and the Fire Marshall made the decision teo crack
watertight door 4-90-3 leading from B-421 1/2-A to B-425-T to check
for fuel and/or smoke. [Enclosures 64 and 69].

85. CWO2 undogged all but one deog as he pushed his
shoulder hard against the door and guickly popped a crack opening.

He shut it again guickly and slammed the dogs in place.
[Enclosure 69].

86. When the watertight door 4-90-3 was cracked open, a small puff
of white smoke came out. [Enclosure 69].
87.

No fuel ran out of B-425=T when door 4-90-3 was cracked open.
[Enclosure 69].

88. The distance from the deck of compartment B-425-T to the
bottom of watertight door 4-%0-3 was measured during the course of
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the investigation and determined to be

approximately 18in.
[Encleosure 11B].

89. There was a discussion between CWO2 . and the Fire
Marshall as to whether or not the puff of vapor that had cecme out

when door 4-90-3 was cracked was fuel or steam and smoke.
[Enclosure 69].

50. CWO2 and the Fire Marshall wmade the decision to
guickly open and close door 4-50-3 again. [Enclosure 69].

91. CWO2 1 repeated his door opening procedure, cnly this

time he cracked door 4-90-3 approximately a guarter of an inch.
[Enclosure 69].

92. When CWO2 . cracked the door the second time, a larger
puff of vapor than the first time came out. This second puff was

about a foot long and about 3in. wide. The puff had a grayish tint
in the middle. [Enclosure 69].

93. Various personnel on scene in compartment B-421 1/2-A stated
they heard hissing sounds coming from B-425-T, and that they
believed a steam leak existed in B-425-T. [Enclosure 74].

94. After closing the door, CWO2 | advised CWO2 in
strong terms that the vapor was raw fuel and not steam; he
ordered all oil lab personnel to exit the space: he advised

all personnel in the space, including CWO2 . not to open
the watertight door; he exited the space into compartment
B-307-1 where he ordered all VAW-115 perscnnel to the 2nd deck

and he then went to main control to report his observations
to the MPA. [Enclosure 69]. '

94A. At approximately 1145, BT3 sounded tank B-33-F and

measured an o0il. level of 33ft. 8in., or 1ft. 2.25in. above
capacity. [Enclosure 46].

95. The Flying Sgqguad was called away for smoke at 1147.
[Enclosures 12, 20 and 64].

'96. A Ryan air blower was rigged in VAW-115 berthing, with
flexible ducting extending from the vicinity of watertight door
4-90-3 to the blower and from the blower to the 2nd deck through

the entrance hatch to VAW-115 berthing. [Enclosures 64, 67
and 77].

97. The initial purpose of the air blower could not specifically
be determined with various personnel who were on scene at the time

calling it ventilation equipment and others calling it desmoking
equipment. [Enclosures 64, 67 and 77].
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g8, CWO2 informed the MPA of the situation he observed on
the 4th deck in space B-425-T. [Enclosures 69 and 71].

a9, CWO2 specifically explained to the MPA his extreme

concern that the vapor coming from B-425-T7 was fuel vapor and not
smoke or steam. [Enclosures 69 and 71].

100. The MPA informed the Chief Engineer in Damage Control Central

of CWO2 - findings. He also conveyed the concern that CWO2

expressed regarding the presence of fuel vapors in B 425-T,
[Encicsures 682, 71, and 7%5j).

101. At 1158, valve CM5-27 was closed,

the catapult steam trunk in B-425-T.
and 71].

securing steam supply to
[Enclosures 20, 33, 69, 70

VIII. DECISIONS LEADING TO FIRST EXPLOSION

102. Valve CMS-3 was closed at approximately 1159,
starboard catapult steam line in B-425-T.
71 and 75].

isolating the
[Enclosures 33, 69, 70,

103. Valves CMS-1 and CMS-2 were subsequently opened, allowing

steam from the port catapult system to be fed to the starboard
catapult. [Enclosures 33, 70, 71 and 75].

104. The temperature of 600 psi catapult steam is approximately
850 degrees fahrenheit, and although the catapult steam line in
B~425~-T was insulated, some exposed surfaces existed, including
the high pressure steam drain piping upstream of the drain orifices
and the unlagged pipe hanger within the space.

[Enclosure 51, 54, 55, 70 and 75 and Reference F].

105. The flash point of DFM is no less than 140 degrees fahrenheit

and the spontaneous ignition temperature is as low as 450 degrees
fahrenheit. [Enclosure 36].

106. Trough heating steam for the starboard catapult was taken from
the catapult main steam line between CMS-27 and CMS-3. Trough
heating steam was left aligned for operation after CMS-27 and CMS-3
were closed, and with trough heating steam still aligned, pressure
in the catapult steam main between CMS-27 and CMS-3 continued to
- be bled-off via the trough steam heating system, through installed
high pressure drain lines and through low pressure drain 1lines,

associated with CM5-27, which were also cracked open. [Enclosures
33 7T el 78] . ; ,

107. CWO2 returned to VAW-115 berthing on the 3rd deck
{B-307-1) to ensure no one entered B-425-T. {[Enclosure 69].

108, CWO2 . discussed his concern with the Fire Marshall that

B-425-T contained fuel vapors and the space should not be entered.
[Enclosure 69].
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109. At the time of the discussion on the 3rd deck, CWO2

r !
the Fire Marshall, DCC and, possibly, HT1 ana two

other unldentlfled persons wearing firefighting ensemble gear were
present. [Enclosure 69]. ‘

110. The Fire Marshall expressed his intent to enter B-425-T and
his opinion was that the smoke previously observed was the result

of burning lagging or a steam leak. [Enclosure 69].

111. CWO2 expressed the viewpoint that lagglng only burns
if oil soaked. [Enclosure 69].

112. CWO2

told the Fire Marshall again that space B-425-T
should not be entered. [Enclosure 69].

113. CWO2 departed the 3rd deck to go to Damage Control

Central to discuss his concerns with the Chief Engineer and the
DCA. [Enclosures 69, 75 and 76].

114. In Damage Control Central both the Chief Engineer and the

DCA agreed space B-425-T should not be entered. [Enclosures 75
and 76].

115. The Chief Engineer and the DCA instructed the DCC X50J phone

talker to pass orders not to enter space B-425-T. [Enclosures 69,
75 and 76)].

116. DCFN 1 was the Flylng Sguad on scenephone talker
and soon after arriving on scene in VAW-115 berthlng,

was directed by CWO2 to reguest permission from DC Central
"to enter the space to investigate."™ [Enclosure 73].

7. felayed the request for permission to enter the
space to DC Central via the X50J sound powered phone system, but
he received no immediate reply. [Enclosure 73].

118. relayed to DC Central a reguest from CWO2
for the presence of a "senior A-division person" to assist w1th

identifying stear systems in compartment B-425-T, and DC Central
denied the request. [Enclosure 73].

119. eoww—-.. was directed a second time to request A-Division
assistance, and the DCA personally relayed via the X507 phone for

the Flying Sguad to handle the problem, or words to that effect.
[Enclosures 73 and 76].

120. The Engineer Officer notified the Commanding Officer that an
explosive atmosphere existed in B-425-T and that he was working on
ways to inert it. [Enclosure 75].

121. The DCA did not receive an acknowledgment from the scene of
his order to ncot copen the door (4-90-3) to B-425-T.
[Enclosure 76].
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*$32. CWO2 called the DCA in DC Central wvia the dial
telephone in VAW-115 berthing and advised him watertight door
4-90-3 had been opened and desmcking was in progress. The DCA's
response was to curse, but not to specifically order the door
closed or the Flylng Squad to exit the space, and CWO2

conveyed the impression that the smoke was the result of a lagging
fire. [Enclosure 76].

The DCA, during his phone conversation with CWO2
did not specifically direct

of action. ({[Enclosure 76].

l!
to alter his intended course

124. Shortly after CWO2 phone call to the DCA, the

Engineer Officer became aware the Flying Sguad was entering .
B-425-T. He forcefully responded to the DCA that they were not
supposed to enter the space, and he directed the DCA to immediately

relay to the repair locker wvia the MC system "no, don't enter the
space." [Enclosure 75].

125. The Engineer Officer believed the DCA had relayed the order
to the scene not to enter the space. [Enclosure 75].

126. bci .. . end DCC . arrived on scene in compartment
B-~421 1/2-A. Neither was wearing an OBA. The space had a light
mist or vapor in the overhead. DCC teuchaed dboxr =513,
leading to B-425-T. It was hot and singed his finger. The fumes

were heavy. Both men returned to the 3rd deck. [Enclosures 64,
ef; &7 and EE].

127. At sometime subsegquent to CWO2 ~onversation with
the DCA, watertight door 4-90-3 was opened and closed again and
three dogs on the unhinged side were engaged. [Enclosure 79].

128. During rigging of the blower ducting about five people were

on the 4th deck at any given time, and all personnel were wearing
OBA's. [Enclosures 67, 72, 78 and 80].

129. Visibility had been reduced in B-421 1/2-A as the elephant
trunks were being rigged. {[Enclosure 72].
130. RO

sbserved door 4-90-3 opened an estimated 12in.
observed chocolate colored smoke coming

[Enelosure 78j).

and
out of the opening.

121. AO3

estimated door 4-90-3 was opened about 12in.
[Enclosure 78]. '

ez, HTFN cbserved door 4-90-3 opened and estimated the
opening to be about 5in. [Enclosure 67].

e HTFN estimated door 4-%0-3 was left open for

approximately 5 to 7 minutes before it was closed and dogged again.
{Enclosure 67].
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134. During the time docr 4-90-3 was observed open by HTFN

smoke was being extracted through the elephant trunks.
TEnclasure 677. '

125., As HITN left B-421 1/2-A at approximately 1225, MSSN

Johnson and FN Vierra appeared to be preparing to open door 4-90-3
again. [Enclosure 67].

136. From 1223 to 1228, 20 June 90,

tank B-33-F was pumped down
Eyomm 336k, Fid. £ SEEE. 11dm.

[Enclosures 21, 43, 44, 47 and 48].

137. An explosion occurred on the 4th deck at approximately 1230,
20 June 90. ([Enclosure 19].

I¥. RESCUE/DC ATTEMPTS AFTER FIRST EXPIOSION

138. The Engineering Smooth Log shows an explosion reported at
1236. [Enclosure 20].

139. The Deck Log shows an explosion reported in a catapult steam
voaid Bt 1237. The catapult steam void referred to is space
B-425-T. The explosion occurred in B-425-T. [Enclosure 12].

140. At the time of the explosion in B-425-T, there were seven
people on the 4th deck. They were FN Vierra, MSSN Johnson, DC3
Kilgore, DCFA 'y ; BEL , DICPN A& g . and CwWo2

the Fire Marshall. Their exact locations are unknown.

[Enclosures 67 and 78].

141. At the time of the explosion in B-425-T there were 4 people

on the 3rd deck. They were DCC by, REIBE L i, HTFN *p BN
D52 . [Enclosures 74, 78 and 88].
142. DCFN

was standing on the ladder heading from VAW-115
berthing (B-307-L) to the 2nd deck. [Enclosures 74 and 78].

143, HT1 i and DCFN : were standing near the hatch on
the 2nd deck when the explosion occurred. [Enclosures 74 and 78].

144. The force of the explosion produced a vertical split in the
port side of the bulkhead separating B-425-T from B-421 1/2-2, and
the split extended from a point approximately one foot below the
overhead to the deck. The force of the explosion split the bulkhead
along the horizontal bulkhead~-to-deck seam weld from a point two
feet to the right of watertight door 4-90-3 to a point where the
bulkhead-to-deck seam weld intersected the vertical split at a
right angle. At the intersection of the two splits, the bulkhead
was peeled up and back into B-421 1/2-T.

[Enclosures 81-85 and 94].

145. Watertight door 4-%90-3 was deformed and sprung by the force
of the explosion, with the lower hinge support bracket broken from
the bulkhead attachment peoint and gaps of up to 3in. existing
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between the‘gzé} and knife edge aleng the top, bottom and hinged
cides of the door. [Enclosures 84 and 85].

146. Following the explosion, a fireball roared through B-421
1/2-A, B-417 1/2-A, B-417 1/2-T and exited through the hatch from
the 4th deck leading to the VAW-115 berthing area on the 3rd deck.
The fireball continued its upward movement, ascending the ladder
leading to the 2nd deck. Once the fireball exited onto the 2nd
deck, it dissipated. [Enclosures 65, 68, 74, 78, 81, 89 and 90].

147. At the time of the explosion, the wventilation system to

B-425-T had not been secured. [Enclosures 19, 78, 91, 93, 107,
108 and 124]. -

148. Heat in the spaces on the 4th deck was less than 1,200
degrees fahrenheit and there was no sign of long term burning.
The temperature upper limit was established by a melting test

conducted on silver rings (for pipe joint mating) found in space
B-425 1/2-A. The rings show no sign of any melting, indicating

temperatures were less than 1,200 degrees fahrenheit. [Enclosures
7, 32 ard 1065].

149. According to LT the ventilation was not secured
until after a second explosion. The DC Central Log 1lists
ventilation secured between frames 47-%0 as a late entry at 1425.

At 1520 the DC Central Log lists securing ventilation at 4-88-1.
[Enclosures 19 and 93].

154. Shortly after the explosion, the Fire Marshall, CWO2

i, and HT1 exited the 4th and 3rd decks on their own.

They were immediately assisted in obtaining medical attention.
[Enclosures 95 and 96].

5L DOGC was assisted from the 3rd deck to the 2nd deck by
DiEl - h. DO vas not wearing an OBA. [Enclosure 65].
152. CWO2 - assumed duties as Fire Marshall subsequent to
CwWo2 < injury. [Enclosures 7€, 91 and 95],

1 Imnmediately after the explosion an heroic effort was

commenced to rescue those still on the 4th deck.

[Enclosures 65,
67, €8, 72, 77, 80, 27 and 958].

154, DPEi noted the 3rd deck filled with a medium white
smoke that smelled of fuel when he lifted his OBA mask.
[Enclosure 65].

55 3 o ; aft W and
mmediately donned ensembles and OBA's and descended to the

4th deck. There was a misconception that some of the 4th deck had
been blown away and sounding sticks were acquired and used to procbhe
the deck for holes. [Enclosures 65, 67 and 72].
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156. Visibility was zero on the 3rd and 4th decks as the rescue
efforts began. [Enclosures 65, 68, 72, 87 and $8].

T ETs HTFN went to the 4th deck and located DC3 Kilgore.

Kilgore was extracted via a line attached to the "D" ring on his
OBA harness. [Enclosure 72].

158. i e , while searching the 4th deck, felt his way
looking for survivors. He heard someone breathing in a loud
wheeze. Following the sound, located his shipmate under
a batch of scrap metal. DC3 attached a tending 1line to
the survivor's D-ring and pulled him free of entrapment. The
unidentified survivor was then taken from the space by other
members of the search party. [Enclosure 72].

158, DCFN searched the 4th deck and discovered survivors
at the bottom of the ladder heading down from the 3rd deck. He
reported what he had located when he returned to the 3rd deck and
Semggiit Relp. DOFH ~ .- - and went to the 4th deck and

assisted in pulling three survivors from the space.
[Enclosure 68].

i160. At approximately 1315, a second explosion occurred on the
4th deck. ([Enclosures 19, 20 and 76].

X. DC EFFORTS, DECISIONS AFTER SECQND EXPLOSICON

The second explosion appears to have emanated from the after,
starboard side of B-421 1/2-A. [Enclosures 86 and 87].

162. At the time of the second explosion, DCFN .. ... = and DCFN
. were searching the 4th deck for survivors. DCFN :

was in B -417 1/2-T and DCFN Tarrence was stepping through door
4-84-3. [Enclosure 977.

i63. DCFN was knocked to the deck by the force of the
explosion (B-417 1/2A). His OBA face piece and helmet were torn
off, and he began to choke. He regained his footing and rapidly

exited the 4th deck wvia the wvertical 1ladder into the VAW-115
berthing area on the 3rd deck. [Enclosure 97].

164. N . gear remained intact through the second
explosion. He, too, exited the 4th deck immediately.
[Enclosure 97].

165. Following the first explosion, CWO2 e g Reking o

his own and using good Jjudgment and common sense, assumed the
duties as Fire Marshall on scene. [Enclosure 95].

166. CWO2 . dered electrical power secured to the affected
area. [Enclesures 95 and 108].



167. The hatch on the 2nd deck leading to VAW-115 berthing was
secured at approximately 1328. [Enclosure 19].

168. After the 2nd deck hatch leading to VAW-115 berthing on the

3rd deck was secured, €02 and AFFF were put into the space through
the scuttle on the secured hatch. [Enclosure 95].

169. The fire party continued to pump AFFF and €02 into the 3rd
deck berthing compartment of VAW-115 (B-307-L). [Enclosure 19].

170. At 1543, the on scene fire party entered B-307-L.
[Enclosures 13 and 19].

171. Communications between DCC, repair lockers and the scene were

poor from when the Flying Sguad was called away until well after
the second explosion. [Enclosures 68, 73, 76 and 91].

172. At 1551, CO2 was discharged into the vertical trunk leading
from VAW-115 berthing (B-307-L) to B-417 1/2-T. [Enclosure 14].

173. At 1653, results of an atmospheric test conducted in VAW-115

berthing (B-307-L) showed the atmosphere to be highly combustible.
[Enclosures 19 and 95].

174. Exhaust vent 01-83~1 leads from the forward, starboard corner
of B-425~T and runs vertically through VAW-115 berthing on the 3rd
deck and through an athwartship's passageway just forward of the
2nd deck entrance to VAW-115 berthing. At 1812, a hole was
punctured in the wvent ducting on the second deck and AFFF was

introduced into B-425-T using the vent ducting. [Enclosures 15,
53, 93, 95, 99, 100 and 122]. '

175. Rigging to desmcke VAW-115 berthing (B-~307-L) commenced at
1657. [Enclosures 19 and 76].

176. At 1844, the firefighting team reentered VAW-115 berthing
area {B-307-L}. [Enclosures 16, 923 and 109].

177. At the time the fire party reentered the 3rd deck, the space
was filled with brownish smoke. {Enclosure 93].

178. The ventilation system was secured to the 3rd and 4th decks

in the area of VAW-115 berthing when the fire party entered the
space. [Enclosures 93, 107 and 124].

179. Visibility was about 6in. on the 3rd deck by the armored

hatch in VAW-115 berthing (B-307-L) shortly after the firefighting
team reentered the space. [Enclosure 93].

180. About 1900, LT 4:yQ7 who lead the reentering effort,
reported the air in the top of the armored hatch heading to the

4th deck was extremely hot. He continued pumping AFFF into the
4l deck teo create a vapor -locks [Enelosure 93] .
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181 At about 2156, AFFF was introduced into B-33-F wvia the
sounding tube on the 3rd deck near VAW-115 berthing and it

continued to be introduced for an estimated 10~20 minutes.
[Enclosures 17 and 43].

182. A sample was taken from the fluid in B-417 1/2~-T, and testing
showed this sample to be fuel. [Enclosure 95].

183. The liguid from B-417 1/2-T was pumped over the side with a

fire hose and in-line eductor (perijet). [Enclosures 19, 76
‘and 95].

184. At about the same time, the fuel o0il stripping system was
aligrned 46 strip tank B-25-T. [Brclesure 76].

185. 2About 0524, 21 June 90, when the liquid in compartment B-417

1/2-T was approximately 3ft. deep, a fire party entered the 4th
deck spaces. [Enclosures 19 and 95]. '

186. At 0610, 21 June 90, a liguid sample was taken in B-417
1/2-T, and the sample tested to be all fuel. [Enclosure 19].

187. Between 0806 and 0813, 21 June 90, a layer of foam was laid
in B-421 1/2-A. ([Enclosures 18 and 19).

188. At 0930, 21 June 90, CWO2 *, Chief . Chief
Chief. R o and two others entered B-417 1/2-3.
[ERclosurgs 19 and 95).

ol

189. At 0945, 21 June 90, two bodies were found in B-421 1/2-A.
[Enclosures 19 and 95].

190. The two remains were later identified as FN Jeffrey Vierra
and MSSN Ulric Patrick Johnson. [Enclosures 27 and 28].

191. At 1000, 21 June 90, the fire party discovered door 4-90-3

to space B-425-T was partly blown, and no fires existed.
[Enclosures 19, 81, 82 and 83].

192. At 1041, 21 June 90, there was 4in. of fuel and AFFF on the
deck of B-425-T when the space was entered. ([Enclosure 19].

193. At 1042, 21 June 90, emergency lighting was installed in
B-421 1/2-A. [Enclosure 19].

194. At 1050, 21 June 90, 1 1/2in. of fuel and AFFF were on the
deck in B~421 1/2-A. [Enclosure 19].

185, At L1e7, Zi Jane 50, CAPT 2, HM3 ] and HM3 A 8

entered B-421 1/2-A and recovered the bodies of FN Vierra and MSSN
Johnson. [Enclosures 19, 27, 28 and 101].
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XI. OTHER FACTORS

196. Flooding, apparently the result of condensed steam from the
HP steam drain nest leaks of B-425-T7, had occurred many times
before 20 June 90. [Enclosures 64 and 70].

197. Space B-425-T is not included in the ship's zone inspection

process and is net listed as a space to be inspected in MIDWAY
Instruction 4790.1D. [Enclosures 31 and 70].

198. 2nalysis by NAVSHIPREPFAC Yokosuka indicated that the
B-33-F overflow piping was carbon steel, but could provide no

estimate of the length of time the holes might have existed.
[Enclosure 112].

199. During the casualty, 1,482 OBA canisters were used and 3,500
gals. of AFFF were expended. [Enclosure 76].

200. DC3 Robert Kilgore died of his injuries at Brooke Army

on 27 June 90.
[Enclaosure 29].

201. The full scope of the damage to the spaces on MIDWAY and the
extent of repairs are still being assessed. Preliminary cost

estimates to repair the damage caused by the fire run about
$700,000. [Enclosure 103].

202. With the exception of damage done by the two fireballs,
little actual damage was caused by the fire.
[Enclosures 103, 104 and 105].

Affected personnel were suited out at the time of the

explosion as indicated in the matrix contained as enclosure {41).
[Encleosure 417.

204. The 20 June %0, Fuel 0il Pumper's Log shows a pre-transfer
pressure test was conducted between 1220 and 1223 in preparation
for transferring fuel from B-33-F to A-4 1/2-F; that the B-33-F
tank level was listed as 30ft. 9in., vice the 33ft. 8in. reported
by BT3 ., {p at 1145; and that the B-33-F tank sounding was

recordea as 30ft. 7in. after the test. [Enclosures 21
and 46]. '

205. ©On 27 June 90, the two valve manifold containing 7-88-5 and
7-88-11 was removed and hydrostatically tested by NAVSHIPREPFAC
Yeokosuka. The test results were satisfactory,
7-88-5 did not exceed maximum allowable
[Enclosure 110].

indicating wvalve
leak-through rates.

206. NR1 fuel o0il transfer pump is a positive displacement pump.
If the fuel pumped through NR1 fuel oil transfer pump had no exit
from the transfer piping, pump discharge pressure should have
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increased above the 18 to §%>§$l observed during normal transfer
operations. [Reference E].

207. BTFN ; the pump operator, observed no abnormal rise
in NR1 fue!l o0il transfer pump's discharge pressure between the
initial attempt to fill B-25-F and the time BT3 ordered
the pump secured. [Enclosure 42].

208. On 02 July 90, experiments were conducted con the fuel oil
transfer system using the same alignment as that intended for the
fuel o0il transfer evolution which occurred between 0703 and 0821
on 20 June 90. The purpose of those experiments was to determine
the following: '

a. Whether a satisfactory system pressure test could be achieved
with all service tank fill valves, including 7-88-5, closed.

b. Whether a satisfactory system pressure test could be achieved
with all service tank fill valves, except 7-88-5, closed, and with
valve 7-88-5 valve handle rotated first 1/2 turn in the
counterclockwise, or open direction, then with 7-88-5 rotated one
full turn in the counterclockwise direction and, finally, with
7-88-5 rotated 1 1/2 turns in the counterclockwise direction.

The results of the experiment showed that:

a. With all f£ill valves closed and initial system pressure of
70 psi, system pressure was approximately 54 psi after three
minutes.

b. With all fill valves except 7-88-5 closed and with 7-88-5
valve handle rotated 1/2 turn in the counterclockwise direction,
transfer system pressure dropped from 75 pei to
approximately 30 seconds.

c. With all fill valves except 7-88-5 closed and w1th 7-88-5
valve handle rotated 1 turn in the counterclockwise direction and
with the fuel cil transfer pump on low speed, system pressure could
not be raised above 56 psi during the test and immediately fell to
0 psi when the pump was secured.

d. With all fill valves except 7- 88 5 closed and with 7-88-5
valve handle rotated 1 1/2 turns in the counterclockwise direction
and with the fuel o0il transfer pump on low speed, system pressure
could not be raised above 14 psi during the test and immediately
fell to 0 psi when the pump was secured. [Enclosures 113 and 119].

0 psi in

2009. Forty-one of 46 Flying Squad personnel were final PQS
gualified for assigned duties. The five who were not final PQS
qualified were DCFN HR2 . DCFN

« DCFN HRL Rassaarpi AN 7 sprlnklerman,
and DCFN ‘ , investigator. [Enclosure 115].
20 Firefighting training for Flying Squad perscnnel was

conducted weekly prior to 20 June 90. [Enclosure 120].

211. Statements submitted by various oil lab personnel assigned
to fuel oil transfer duties indicate the frequent use of



non~standard, 1local terminology over fuel o0il transfer sound
powered phone circuits. [Enclosures 42, 43, 45, 46, 48 and 49].

213- The ship's Planned Maintenance System (PMS) maintenance
requirements for B-425-T were directed towards the inspection of
the catapult steam trunk and steam system components. The fuel

0il overflow line was not part of the scheduled PMS for that space.
[Enclosures 64, 70 and 75].

213. The catapult steam system walkthrough inspections initiated
by the Chief Engineer were directed at checking for the storage of
flammable materials and other fire hazards in the spaces connected
with that system. [Enclosures 30 and 75].

214. The INSURV inspection of 29 August 88, noted the condition
of the catapult steam system components within B-425-T and the
presence of water in the space. The guality of pipe stenciling

was also noted; however, the condition of the fuel oil overflow
piping was not reported. [Enclosure 40].

215. The ship's FY88 EIRSA Carrier Life Extension Repair (CLER)
work package and related inspection program did not include B-425-T
or its fuel o0il overflow piping. The work done on fuel cil service
tank B~33-F (and related tests) was limited to the tank itself and
did not include its overflow piping. [Enclosures 3 and 4].

216. Prior to 20 June 90, material problems identified in B-425-T .
were limited to the catapult steam system related components, water

accumulation in the space and steam leaks. No previous fuel leaks
had been noted. [Enclosures 40, 69, 75 and 106].

2T USS MIDWAY was not equipped with steam catapults when
commissioned in September 1945. The steam catapults were installed
in 1955-57 and upgraded between 1967-~-70, subsequent to
recomrissioning., The catapult steam system components installed

in B-425-T USS MIDWAY were acgquired no later than 1970 (JANE'S
FIGHTING SHIPS 1982-83). '

218. A airflow stoppage test was conducted on the air supply vent
in B-425-T on 03 July 90, When water was allowed to rise cone
eighth to one quarter of an inch above the bottom lip, air flow

ceased. This eguates to a level approximately twelve and one half
inches off the deck. [Enclosure 113].

219. Medical Information:

At 1500I, the ships doctor made the following entries in his
medical log concerning injuries:

- CWO2 "Cp/hj) Received burns. He was treated and
medevac'd to Yokosuka Naval Hospital.
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:B%C :+ Recelved burns. He was treated and
(medevac'd to Yokota Air Force Base.

F\E} DC3 . : Received burns. He was treated and
(\ medevac'd to Yokota Air Force Base.
- DCFN . Received burns. He was treated and
\\4} medevac'd to Yokota Air Force Base.
{2%\/4i5 - DCFA - : Received burns. He was treated and
‘ S medevac'd to Yokota Air Force Base.
L :
% :
g - HT1 - Received burns. He was treated and

medevac'd to Yokosuka Naval Hospital

- HTl . Received burns and back pain. He was
treated and medevac'd to Yokosuka Naval Hospital.

= PR Received burns. He was treated and
medevac'd to Yokosuka Naval Hospital.

= 203 ‘ Received burns. He was treated and
medevac'd to Yokosuka Naval Hospital.
[Enclosures 25 and 26].

220. Seven of the nine medevac'd personnel were subsequently
transferred to Brooke Army Medical Center for specialized burn
treatment. DC3 Kilgore later died due to his injuries. HT1 .

and AO03 remained at Yokosuka Naval Hospital until released.
[Enclesres 25, 26 and 28].

221. Memorial services were held on board USS MIDWAY for the
deceased, FN Jeffrey A. Vierra and MSSN Ulric P. Johnson, on 25
June 90, and for DC2 Robert S. Kilgore on 1 July 90. Both were
solemn and touching ceremonies attended by Commander, Task Force

70, his staff and MIDWAY crew members noct on watch.
[Enclosures 38 and 39].

222. The fuel oil in B-33-F could not have leaked through the deck

into B-425~T. The deck was sclid and in satisfactory condition.
fEnclosure 114].

223. Personnel property claims have been submitted to the Claims
Office, Naval Legal Service Office, Yokosuka, Japan. These claims
relate to the loss of or damage to personal property suffered as

a consequence of the fire and subsequent firefighting efforts on
board USS5 MIDWAY on 20 June 90, [Enclosure 125].
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OPINIONS
I. CAUSE
i, The root cause of the mishap aboard USS MIDWAY was the
deterioration of the overflow piping for the FOS tank B-33-F at

a point where it ran through B-425-T7, a space containing a 10in.
catapult steam line. [FOF #'s 53, 56, 64 and 104]. ‘

II. FUEL OI1, TRANSFER

2. The overflow pipe was deteriorated to a point where one hole
had developed to a size of 3 1/2in. wide and 3 1/4in. high. There
were numerous other holes in the pipe of variocus smaller sizes. The

overflow pipe in B-425-T, clearly, would not retain fuel that might
be channelled as overflow from tank B-33-F.
[FOF # 647.

3. It is estimated that major deterioration (probable result from
long term steam drain leaks) had existed in the pipe for a number
~of years. It is my considered opinion that significant sized holes
have existed for at least 4 years and that some smaller sized holes
could have been present for up to 8 years. [FOF #'s 64 and 198).

4. It should be noted that the larger 3 1/2 x 3 1/4in. hole was
hidden from casual view by lagged overflow pipe from tank B-35-F.
In order to see this hole, it would have had to be viewed under the

lagged overflow pipe from tank B-35-F (as shown in enclosure (60)).
[FOF #'s 56, 64 and 65].

ITI. QUALIFTICATIONS

- USS MIDWAY 0il Lab PQS 1is adequate to support proper
gualification of personnel assigned oil transfer duties; however,
minimum interim gqualification requirements, short of final
qualifications as fuel o0il pumper, should be specified for
personnel assigned duties as transfer pump operateor, valve manifold
operator and tank sounder. Interim qualification procedures should
be based on satisfactory completion of specified, relevant fuel oil

purper PQS line items and demonstrated proper performance under the
supervision of a qualified operator.

[FOF #'2 3=6, 10, 11, 16, 17 and 29].

Iv. PROCEDURES

6. The need to conduct a pressure test of the fuel c©il transfer
system pricr to transferring fuel is a valid requirement. The fact
that there is no gauge in the system to determine the pressure in
the system as the test i1s conducted is of concern. Without a gauge
in the system, time versus pressure retained beccmes a relative
value. The decision that a successful test has occurred is left
to the individual judgement of the person opening the fuel test
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valve to see if, in fact, pressure was retained in the piping.
Test results, at best, are totally subjective on a system that
should be tested to exact specifications. Men of the Eighties are
using technology of the Sixties. Fatigue could also play a part

in the accuracy of the process since manning requires port and
starboard watches in many cases. (FOF #'s 3, 4, 5, 6, 8 and 9].

7. Procedures defined by ENGDEPTINST 9540.1C for transferring fuel
2il from storage to service tanks, including pre and
post-transfer system pressure tests, are adequate to support safe
transfer operations, except that system test pressure should be
maximum possible pump discharge pressure, or 150 psi vice the
specified 60-100 psi, and except that a maximum allowable pressure
drop during the 3 minute duration of the test should be specified.
raclr A1a %, 4, 8, 6, 7, 8. i1, I3 and T2

V. SUPERVISION

8. Fuel oil lab supervisory personnel did not always follow the
procedures specified in ENGDEPTINST 9540.1C in that "the Fuel 0il

Supervisor or a qualified fuel oil pumper and an assigned officer”
did not always "proceed to check and verify the system alignment
for the fuel transfer evolution"; unqualified Jjunior oil 1lab
personnel sometimes made system alignments with no independent
verification by the Fuel 0il Supervisor, a gualified pumper or an
officer; and that the pump discharge quick clesing wvalve and pump
recirculating valve, if used, were not closed during the pre or
post-transfer pressure tests. ([FOF #'s 10, 21, 22, .25 and 26].

VIiI. PRACTICES

8. As the result of the overfilling of fuel oil service tank
B-33~F on 20 June 90, fuel oil was forced under pressure into the
overflow pipe leading from B-33-F to tank B-51-F. [FOF #'s 45,
46, 47, 650, 53, 80! D4d; 206, 20% and 208},

10 The use of non-standard, 1local terminology by o0il lab
personnel during the fuel oil transfer evolution on the morning of
20 June 90 did not specifically contribute to the overfilling of
tank B-33-F, but the use of such terminology, coupled with the
failure to follow established procedures for fuel transfer
operatiocns and the pumper's log inaccuracies, indicate a lack of
watch discipline and a lack of proper supervision of watch

personnel, caused in part by insufficient manning. [PGF #bg 10/,
;1P N BT T s BT Y I e

VII. EHYSICS

'11. Because the B-33-F tank overflow piping was holed, fuel oil
entered compartment B-425-T. [FQF #'s 45, 53 and 64].
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13. The te=tal volume of fuel oil which entered compartment B-425-T
could not be specifically determined, but it was probably less than
600 gals., but more than 400 gals. ([FOF #'s 18, 33-37 and 94R].

VIII. HOW THE OJTL SPTLL COULD HAVE OCCURRED

13. The overfilling of service of tank B-33-F could only occur as
the result of fill valve 7-88-5 leaking through or as the result
of the misalignment of fill valve 7-88-5 in that wvalve 7-88-5 was
not completely closed after B-33-F was filled on the evening of 19
June 90, or in that wvalve 7-88-5 was inadvertently opened during
pumping operations on the morning of 20 June 90. [FOF #'s 13, 19

25, 26, 39, 45, 205, 206, 207 and 208]

14. The successful hydrostatic test of the 7-88- -5/7-88-11 wvalve

manifold ruled out the possibility that the valve leaked through.
[FOF # 205].

15a The overfilling of service tank B=33-F could only have
occurred as the result of the inadvertent opening of valve 7-88-5
incident to the intended filling of tank B-25-F because of the
following reasons:

a. Three pre or post-transfer system pressure tests were
reported to have been conducted between 2236 on 19 June 90,

and
0824 on 20 June %0, and two of those three tests were conducted
with RT3 as valve manifold operator. All three of those

tests were evaluated as satisfactory, i.e. pressure was sensed to
be relieved through the test tank manifold valve when cracked open
at the conclusion of the test, and in the case of two of those
tests, BT3 reported he, himself, sensed the pressure being
relieved.

b. The experimental system pressure test conducted on 02 July
80, showed transfer system pressure dropped to 0 within 30 seconds
of the transfer punp being secured and with valve 7-88-5 opened
only 1/2 turn. If valve 7-88-5 had been already open during the
0703 to 0821 fuel oil transfer on 20 June 90, system pressure at
the conclusion of the pre-transfer system pressure test would
necessarily have been 0, and a satisfactory pressure test could
not have been achieved.

c. The fill valves for B-25-F and B-33-F were situated adjacent
to each other, and BT3 did not specifically verify by valve
label which of the two valves served tank B-25-F prior to the
initial ‘aftempt o f£fill B-25-7. Consequently the inadvertent
operation of the £ill valve to B-33-F is plausible.

d. Although the prior-to-transfer sounding of tank B-25~F was
recorded as 18ft. 5in. in the Fuel 0il Pumper's Log, the level was
indevendently sounded by two separate persons, BT3 . and BTFN

'+ and both stated the tank soundings during the initial
attempt to fill B-25~F showed the tank level to be 14ft. 1lin.
Further, during the initial attempt to fill tank B-25-F, neither
BT3 - : “mor ETFR noted air being expelled from the open
sounding tube as would be expected if fuel was entering the tank.
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Moreover, after the initial attempt to fill B-25-F was terminated
by securing NR1 fuel o¢il transfer pump, after BT3
guestioned BT3 regarding the tank manifold lineup and after
the transfer pump was restarted, BTFN reported the tank
level soundings began to rise normally to the approximate 19ft.
level where transfer pump suction was lost.

e. Because NR1 fuel o0il transfer pump is a positive
displacement pump, transfer system pressure would have rapidly

risen above the normal 18-22 psi associated with pumping
operations, if the pumped fuel had no where to go, but it did not,

indicating some valve was opened after the pre-transfer pressure
test. [FOF #'s 18, 19, 25, 45 and 206-208].

IX. HOCOW THE SPILL ACTUALLY OCCURRED

16. When fuel was in the process of being routed from storage tank
A-4 1/2-F to the service tank for 2A boiler (tank B—-25-F) there was
a misalignment of valves. [FOF #'s 18, 19, 25, 45 and 206-208].

Valve 7-88-11 should have been opened to allow fuel to flow
to fuel o©il service tank B-25~F, but instead valve 7-88-5 was
inadvertently opened, allowing fuel to be transferred to fuel oil
service tank B-33-F. The cause of this misalignment was totally

human error and in no way was the act other than accidental. [FOF
#'s 26, 29, 33-35, 37-44 and 45]. _ , _

X. POST-SPILL ACTIONS

18. When the mistake was discovered by BT3

the correct
line up was gquickly obtained. [FOF #'s 35-39,

45 and 46].

1§. “The fact that fuel sil might; Eof a wWhila, have fiewed to
B-33-F vice B~25-F was not, nor should it have been, of great
concern at the time. The tank in gquestion (B-33-F) was not full
at the time, but contained approximately 95 percent of capacity.
If the tank were to overfill, the overflow feature designed into
the system was there for just that purpose. [FOF #'s 18 and 53].

20. The other safety feature of the fuel oil transfer and stowage
system was the overfill or high fuel level alarm in tank B-33-F.
There 1is no indication that this alarm sounded when B-33-F
overfilled. Exhaustive research failed to positively ascertain if

the alarm sounded or was energized when B-33~F was overfilled on
20 June 1990. [FOF # 51].

2 2 The first manifestation of overfilling tank B-33-F was the

discovery of fuel on ihe deck in the:4th - deck space B-421 1/2-A.
[FOF #'s 50, 51 and 67].

2 In any case there was concern that B-33-F may have been
overfilled. Fuel oil service tank B-33-F was sounded after the
spill occurred. When the tank was sounded, it was determined that
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the tank had been* overfilled and that soundings indicated a fuel
heighit of 3I3ft. 8in. At that time it was felt that tamnk B-33-F

was now pressurized and fuel had risen in the sounding tube.
[FOF #'s 75 and 94A].

AT 2 The pre-transfer pressure test reported to have been
satisfactorily completed between 1220 and 1223, on 20 June 380 was
not conducted; and the pre and post-test soundings reported in the
20 June 90, pumper's log were not, in fact, taken. Had a
pre-transfer sounding been taken, the B-33-F tank level would have

been approximately 33ft. 8in., vice the 30ft. %9in. recorded in the
log. |[FOF #'s 94A and 204].

24. Immediate action was taken to clean the 0il discovered on the

deck in space B-421 1/2 by absorbing it with rags. [FOF #'s 72,
76 and 80].

25. It was quickly noticed that as the oil on the deck was wiped
away by the rags, it was replenished by additional oil coming from

either the deck (also top of fuel tank B-33-F) or by seeping

through the bulkhead between B-421 1/2 and B-425-T. ([FOF #'s 76
and 80].

26. When CWO2 , %the Fire Marshall, and CWO2
investigated the fuel spill, there was still some uncertainty as
to where the fuel was coming from (inside B-425-T or through the
deck in B-421 1/2-A). [FOF #'s 71, 74, 75, 76 and 89].

27. The space was evacuated of oil lab personnel, and and

‘ . decided to crack the door to space B-245-T to determine the
conditions which existed. [FOF #'s 84-89].

28. The door to B-425-T was, in fact, cracked open twice by

. T 5 presence. Both times, whitish vapor exited
the top of the door. CWO2 n was adamant that the vapor was
concentrated fuel vapors and told CwWO2 not to let ahy oné
open the door again. [FOF #'s 84-92 and 94).

29. CWo2 had from the beginning indicated he thought the
vapor in B-425~T was steam vapor and smoke from burning lagging.

It would appear from his subsequent actions he was not convinced

CWO2 : was correct and he was wrong. His actions later in
requesting to reopen the door, combined with his desire to have a
member of "A" division present to assist in identifying steam

systems, seens to bear this out. [FOF #'s 94, 95, 96, 97, 110,
116-119 and 122].

30. The door was, in fact, subsequently opened (multiple times)
and it would seemed doubtful such would have been the case without
the knowledge of and permission from CWO2

on scene as Fire
Marshall. [FOF #'s 122, 127 and 130-132].
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31. During the time the Flying Squad was called away at 1147, and
the first explosion, door 4-90-3 was opened at least once and
likely two or three times. It is alsoc clear that the door was
closed and partly dogged at the time of the explosion.  [FOF #'s
§5, ®3, 123, 127, 130=1%3%, 135 and 14%].

XT. FACTORS CONTRIBUTING TO EXPLOSIONS

32. Communications between the scene of the explosion and DC
Central, both prior to and after the first explosion, were
inadequate and resulted in confusion in DC Central regarding events
and circumstances leading to the first explosion.. The inadequate
and confused communications prevented responsible personnel from

exercising desired control and possibly contributed to the
explosion. [FOF #'s 115, 116, 117 and 125].

33. BAll records reviewed for as far back as they exist on USS
MIDWAY and NAVSHIPREPFAC Yokosuka, show no indication of any
previous fuel spill in B-425-T. [FOF # 74].

34. The Engineer Officer and the DCA both recognized the need to

- inert the explosive atmosphere which was contained in B-425-T;

however, no readily available method existed,
equipment required to introduce an inert atmosphere was not
available. Regardless of the unique nature of the situation in

B-425-T, some general procedure should be developed. [FOF #'s 114
and 120]. -

and the specific

35. From the time fuel oil was introduced into compartment B-425-T
until the instant the first explosion occurred, the atmospheric
conditions which existed in compartment B-425-T were inadequate to
support combustion due to one or more of the following factors:

a. Steam from the leaking high pressure steam drain nest
displaced the air in the space and, in effect, placed the space
under an inerting steam blanket.

b. The fuel oil level in B-425-T rose above the supply vent
terminus and prevented the supply of oxygen to the space.

c. Due to the high temperatures in the space, the partial
pressure of the fuel oil vapor in the space was greater than supply
air pressure, preventing air from entering the space.

d. The fuel o0il concentration in the atmosphere of the space

was too rich to support combustion. [FOF #'s 54, 57, 59, 61, 104,
105, 108, 134 and 136].

6w One or more of the following actions taken by ship's force
personnel between 1158 and 1231, caused the atmospheric conditions
in the space to change: ,

a. The closing of CMS-27, coupled with the continued alignment
of trough heating steam and catapult steam high pressure drains
and the opening of CMS-3, low pressure drains, starved the catapult
steam drain nest in B-425-T, hence, steam ceased to leak into the
space and the inerting effect of any steam blanket was lost.
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39.

b. The pumping down of tank B-33-F caused fuel oil to drain from
the sgpace into tank B-33-F through the holed overflow pipe,
uncovering the air supply vent and also reducing the fuel oil vapor
partial pressure, thereby allowing fresh air to be forced into the
space via the supply vent.

c. The opening of watertight door 4-%0-3 and removal of fuel
0il vapor from B-425-T via the Ryan air blower reduced the fuel
0il concentration in the atmosphere.

d. The re-closing of water door 4-90-3 immediately prior to the
explosion served to contain all remaining fuel oil vapor within
the space until sufficient oxygen could be introduced through the
supply vent to lean the air/fuel mixture to the point where
combustion could be attained. [FOF #'s 57, 61, 94, 96, 101-106,
120; 127, 134, 136, 137, 145 and 147}.

37. Had watertight door 4-9%0-3 been open when the ignition point
was reached, the concussive effect would have been significantly

reduced because a substantial gas vent would have been provided.
[FOF #'s 144 and 145].

WHAT CAUSED THE EXPLOSIONS = FIRST EXPLOSION

38. The first explosion occurred within the confined space of
B-425-T. The conditions became such that the fuel/02/heat triangle
was completed and combustion commenced. Because of the level of
fuel vapors within the space, the explosion was most intense. The
fireball developed within the space until it generated enough force
to break out of the confined area. The weakest part of the bulkhead

gave way and the fireball exited the port side at the forward
bulkhead between B-425-T and B-421 1/2A.

[FOF #'s 144 and 145].

The energy of the pressurized fireball propelled it forward
along the path of most oxygen and carried it through the door
between B-421 1/2A and B~417 1/2A (door 4-87-1). The fireball

continued intact through B-417 1/2A and into B-417 1/2-T.
[FOF # 146].

40. The fireball ceased to regenerate most likely as it passed
through B-417 1/2-T and up and through the armored hatch between
the 4th and 3rd decks. There was little to no fuel vaper in

that area, but the fireball was still self-sufficient enough to

continue its path up through the hatch to the 2nd deck where it
dissipated. [FOF # 1461. ‘

SEECOND FIREBALL

41. The second explosion was a fireball created in the aft
starboard side of B-421 1/2A. [FOF #'s 154, 160, 161 and 163].

42. There was an area of unburned fuel vapor and possibly pooled
fuel at this location and the heat generated from the first
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explosion commenced a vaporization process. The entire 4th deck
area began to refill with oxygen immediately after the first
fireball exited the 2nd deck access and dissipated. The entire area
in B-421 1/2A was now hot, fuel vapors were strong in the space and

as soon as sufficient oxygen returned, the second explosion
eecurrad. [POF' #'s 154, 16D, 161 amd 1737.

43, The fireball generated this time was considerably less dense
then the first one. The second fireball had its genesis in a space
that was not sealed, i.e. at normal atmospheric pressure, and thus
it was not compressed before it began to seek the oxygen path to
the 2nd deck. The second fireball exhibited considerable strength
as shown by its ability to knock T>-&> to the deck and tear his
face plate and helmet from his body, but it did not contain the

force or intensity of the first. [FOF #'s 97, 201 and 202].

44, With the exception of damage caused by the two fireballs,

there was little damage on the 4th deck due to fire. ([FOF #'s 201
and 202]. ' :

45. It is certain ventilation was not secured to the area of
concern on the 4th deck prior to the first explosion. s i=s
probable that ventilation was not secured until after the second
explosion. Securing ventilation in an area of fire or smoke is a
basic tenant of damage control or firefighting. The rule of sooner
the better is relevant but the ability to do so within a reasonable
time is mandatory. The late decision to secure ventilation and the

almost haphazard method of doing so could well have contributed to
the explosions. [FOF #'s 147 and 149)].

46. The ventilation to B-425-T, was not secured until after the
first explosion. The airflow to that space, however weak, did
introduce oxygen at a time when there was a critical balance of
heat/fuel/oxygen. Even if the door to B-425-T had not been opened,
there may have been a explosion. The vent could have been covered
by fuel in the beginning, but when tank B-33-F was pumped down, any
fuel in B-425~T receded back into tank B-33-F. This would have
ensured the air vent was uncovered. The slight over pressurization
at the space by steam fuel vapor would also have restricted
incoming air, but when the vapor dissipated, an egualization of
pressure would have occurred. Once the air vent was uncovered
and/or once the pressure egualized, air flow through the
ventilation system would have recommenced and eventually provided
enough oxygen to complete the explosive triangle. This possibility
would have taken Jlonger and the space may have cooled below
explosive conditions by then, but it must be considered as a
possibility. It is imperative that wventilation be shut off
immediately under such circumstances. ([FOF #'s 147 and 149].
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XII. MITIGATION

47. The crew of MIDWAY, both Navy and Marines, medical and
non-medical, showed deep and honest concern for the medical needs
of their injured shipmates. The timely and highly professiocnal
medical care given the injured and the exhausted alike was
magnificent. The survival chances of the injured were greatly
improved by the quick knowledge and pertinent medical care they
received on MIDWAY. The effort to reenter the space was methodical

and deliberate, as it should have been. fRaF #'e 150, 381 153,
155, 157, 158, 159 and 220-222].

48. Flyihé Squad personnel were properly gqualified and tfained
for combatting shipboard fires. [FOF #'s 209 and 210].-

49. The on scene leaders and DC planners took into consideration.
all actions necessary to reenter and fight a fire of unknown
proportions. Had there been a raging inferno on the 4th deck, the
ship was prepared to cope. The problems encountered were difficult
and in some cases unexpected, but the situation was always under
control. The dewatering of the spaces was successfully carried

out, and although the spaces on the 4th deck were flooded in large

part with fuel, no catastrophic event occurred. [FOF #'s 165-170
and 172-188]. ‘ :

50. The flooding of the catapult steam space B-425-T with AFFF
introduced through the exhaust ventilation piping was a clever and
effective idea. The pumping of AFFF into the sounding tube of tank
B-33-F proved to be less effective and may have in part pushed fuel

out of tank B-33-F back into B-425-T, and thus the rest of the 4th
deck spaces. [FOF #'s 174, 181 and 182].

51. The result was a successful attack on a difficult and unknown

situation, carried out in a deliberate and cautious manner. [FOF
#'s 152-194]. , ,

XI11I. POST EVENT EVALUATIONS

52. The ensembles were effective in coping with conditions where
‘actual fire existed, but were extremely fatiguing under conditions
of high temperatures only. The ship used their egquipment well, but

there is a need to review the lessons learned in the demanding
situation. {[FOF #'s 152 and 163].

53. Shipboard spaces which are designated as trunks must be
included in regular zone inspections and should be subject to

reqularly scheduled PMS inspection under MRC 6641/4 2M-3.
[FOF # 197]. :

54. Planned Maintenance System (PMS) and safety inspections
cenducted in B-425-T were directed at maintaining the steam system
components (valves, piping) and preventing the buildup of visible

-~
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fire hazards (trash, storage of flammable material). The fuel il
overflow piping was not inspected and its condition not observed.

This concentration of attention on the steam-related components was
derived from the history of steam leaks in the space and absence
of such problems with the fuel system.

[FOF #'s 212-216].

55, One of the lessons from World War II was that fuel, ammunition
and steam should be kept separate. The introduction of steam
piping into. B-425-T at some point subsequent. to the ship's
commissioning vioclated this lesson, This was probably not
considered a safety problem at the time because the Navy fuel in
use prior to 1973 was Navy Standard Fuel 0il (NSFO) which had such
a high flash point that a fuel leak in that space posed little
danger of fire. The same cannot be said for F-76. From a design
perspective, therefore, the introduction of a steam trunk into a
void containing a fuel o0il (F-76) overflow 1line produced a
situation with a very limited safety margin. A1l that remained
was for deteriorating pipe to combine with human error to produce
an explosive situation. [FOF #'s 53, 56, 64, 104 and 105].

56. The heroic efforts of MIDWAY's personnel cannot be overlooked.
Men willingly rushed in to aid their shipmates in the finest
tradition of Navy hercoism. The search and rescue efforts following
the first explosion were both professional and inspiring. Many
gladly went to the 4th deck to search for and rescue their friends
when they knew doing so could be putting themselves at great risk.
No man entered the 4th deck unprepared. Théy each wore proper
clothing and egquipment. They were tenacious in their search, and

they successfully rescued five shipmates that might otherwise have
perished. ([FOF #'S 152-164].

57. The following men should be considered for heroic recognition:

-

[FOF #'s 155-165].

58. FN Vierra, MSSN Johnson and DC3 Kilgore gave their 1lives

honorably for their country and should be recognized. [FOF #'s
185, 190 and 200].

59. CWO2 Y and CWO2 f<E{Q>should also be recognized for
thelr timely, heroic and professicnal performance throughout this

trying event. Their perscnal actions undoubtedly saved lives
[FaF #'s 79-84, .98, AID7-I10 anl 165=188].
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60. Iniuries to CWO2

¥, DECLC . BCFN
., DCFA oo TGN s
¢ -O0VH , and A03 occurred in

the line of duty and were not due to their own misconduct.
[FOF # 220].

61. The United States is liable for payment on all legitimate
personnel property claims arising as a conseguence of the 20 June
50 fire on beoard USS MIDWAY. ([FOF # 2233].

St

o\ e
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RECOMMENDATIONS

i NAVSEASYSCOM review and update reguirements, procedures and
standards for the inspection of all flammable liguid tank overflow

piping on a scheduled, pericdic basis. [Opinioh #*s 1, 2, 3
and 1117.

2. NAVSEASYSCOM and COMNAVAIRPAC review reguirements for Planned
Maintenance System compartment inspections. These reguirements
should be reviewed for the purpose of expanding the applicability

of PMS MRC to all shipboard compartments, except sealed spaces and
tanks. [(Opidicm #% 29, 33, 53 aAnd 547 .

3. NAVSEASYSCOM take action to preclude the co-location of high
pressure steam lines and flammable liquid piping in compartments

other than manned propulsion and auxiliary spaces. [Opinion #'s
11, 29, 35, 38 and 55].

4, NAVSEASYSCOM develop procedures and portable equlpment for use
in inerting shipboard spaces contalnlng flammable vapor and heat
sources until such time that damage control parties can cool the

space below the spontaneous ignition temperature and/or remove the
flammable vapor. [Opinion #'s 28, 29 and 34].

5. COMNAVAIRPAC initiate a review of the adeguacy of Aircraft
Carrier 0il Lab PQS as it applies to fuel oil transfer duties.
Pending the completion of that review, Commanding Officer, USS
MIDWAY, establish PQS gualification (on an interim basis) short of
final PQS qualifications as fuel oil pumper, for personnel assigned

duties as transfer pump operator, manifcld operator and tank
sounder. [Opinion #'s 6, 7, 8, 10 and 23].

6. Commanding Officer, USS MIDWAY take action to resolve the

contradictions which exist between ENGDEPTINST 9540.1C and EOSS
procedures regarding fuel oil transfer operatlons

{Opinion #'s
6, 7- R. 10. 1A and 231.
/i -~ & ¢ r
s\ ! _/) 5 s
billl - :
8.

NAVSEASYSCOM:re ~evaluate effectiveness of flreflghter ensembles
with a view toward determining whether modifications to those
ensembles or additional equipment is requlred The evaluation

should be based on an analysis of injuries sustained by fully
suited-out personnel and the conditions under which those injuries
were sustained. f{Opinion #'s 49 and 521.

S 3 :
o s ‘
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10. The Commanding Officer, USS MIDWAY take action to improve
communications procedures between DC Central and Flying Sguad
personnel at the scene of an emergency in order -to ensure proper,
timely and correct information. flow and to allow responsible

personnel to exercise proper control over on scene events.
{Opinion #'s 30, 31 and 32].

11. The Commanding Officer, USS MIDWAY take action to improve the
supervision of fuel oil transfer evolutions, to ensure established
procedures are followed and to require the use of standard and

formal communications procedures between fuel oil transfer
stakions. [Opinion #'s 5, 6, & and 10j.

12. The Commanding Officer, USS MIDWAY take action to cause the
installation of a pressure gauge on the discharge side of all fuel
oil transfer pump discharge guick closing valves in order to permit
the monitoring of system pressure during pre and post-transfer

pressure tests, Precise criteria should be established for
determining the success or failure of those tests. [Opinion #'s
6, 7 and 8].

13. The Commanding Officer, USS MIDWAY take action to develop
ventilation guide lists to show vent controller location, fan room
location and compartments serviced for each ship ventilation.
system. Guide lists should be provided to ship repair lockers to
facilitate the rapid, effective securing of ventilation to spaces
affected by fire or smoke. ([Opinion #'s 35, 36, 37, 45 and 46].

14. The Commanding Officer, USS MIDWAY review the adequacy and
completeness of the ship's zone inspection listing.

- [Opinion # 53].

RADM USN



DEPARTMENT OF THE NAVY

USS MIDWAY (CV 41}
FPQ SAN FRANCISCO 96631-2710

PR

s s 5800

\Q\ﬁ} e /% Ser 014/ 0694
%\\ . 36 JUL 90

THIRD ENDORSEMENT on RADM . 1tr 5800 of 4 Jul 90
From: Commanding Officer, USS MIDWAY (CV 41)
T'an: 'Judge Advocate General
Via: {1) Commander Task Force Seven Zero
(2) Commander SEVENTH Fleet
(3) Commander, Naval Air Ferce, U.9. Pacific Fleet
(4) Commander in Chief, U.8. Pacifle Fleet
Subi: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 199C FIRE ON BOARD USS MIDWAY (CV 41)
Encl: (126) COMSEVENTHFLT 2001182 Jul 80 (NOTAL)
(127) Stock Control Officer memo of 9 Jul 890 (copy)
(128) Sworn gtatement of CDR , USN of °
28 Jul 90 '
(129) Regults of interview of CWO2 Co v, USN
of 11 Jul 80 {(copy)
(130) HResultz of intevview of HT1 i AN,
‘ of 11 Jul 90 (copy}
(131} HResulitz of interview of DC3 : , UEN, of
11 Jul 90 (copy) . .
(132) BResult=z of interview of DCFN ° ,. USN,
of 11 Jul 80 (copy)
(133) USS MIDWAY ENGDEPTINST 9540.1C; Fuel (F~76)
Handling and Storage
{134) USS MIDWAY Engineering Operational Sequencing Manual
(E0SS) for Fuel Trangfer Operaztiong {pertinent
portions)
(138) Boiler Water Chemistry Workshop Sheet/Log -(NAVSEA
9255/8) of 20-23 Jun 90 (copy)
{1368) Sworn statement of BTI USN, of 28 Jul g6
(137) Sworn statement of CWO2 . USN, of
27 Jul 90
{138) Sworn Statement of BT2 e, USN, of
27 Jul 90
(139) MIDWAYINST 5400.15C; Engineering Department
Organizational Manual (pertinent portions)
(140) Capacity Table for Tank B-33-F (copy)
(141) EOSS User’'s Manual of 15 Jan 88 (pertinent portions)
(142) Capacity Table for Tank A-4-1/2F (copy)
(143) Ceapacity Table for Tank B-25-T (copy)
(144) Statement of LCDR , USN, of
28 Jul 90
(145) Sworn statement of ENS SN,
of 27 Jul @
(146) LCDR USN, memo of 27 Jul 90
{147)

NAVSHBIPS S59086-83-STM-010, Chapter 855,
Firetightlng - Ship (pertinent porticons)



DEPARTMENT OF THE NAVY

COMIMANRER NAVAL AIR FORCE
UNITED STATES PACIFIC FLEET
NAVAL AIR STATION, NORTH 1SLLAND
SAN DIEGO, CALIFORMNIA 32135-5100

SEag ;
Ser 011/ E E. 4 3
;@ 31 JAN 1991
SECOND ENDORSEMENT on USS MIDWAY (CV 41) ltr¢Ser 14/1186 of

17 Dec 90
From: Commander Naval Air Force, U.S. Pacific Fleet
TOE Judge Advccate General
Via: (1) Commander in Chief, U.S. Pacific Fleet

(2) Commander MNaval Sea Systems Command
(3) Commander Naval Education and Training

Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 1990 FIRE ON BOARD USS MIDWAY (CV 41)

1. Readdressed and forwarded for inclusion in subject
investigation.

2. The basic correspondence and enclosures contain no additional

information/justification to change the COMNAVAIRPAC JAGMAN
endorsement of 21 December 12%90.

Ty o
"By dife%ﬂion
Copy to:
COMSEVENTHFLT
COMCARGRU 5 {complete}
COMNAVSAFECEN (complete)

COMTRAPAC (complete)
USS MIDWAY (CV 41)

RADM ﬂtf/&o . USN (complete)



DEPARTMENT OF THE NAVY

USS MIDWAY (CV 41)
FPO SAN FRANCISCO 96631-2710

58GO
Sy Ol4s 118
i e D C s ST
From: Commanding Cfficer, 58 MIDWAY (CV 41)
oy Judge Ldvocate General
Tia: {1) Commander Task Force Seven Zero
(2} Commandspr SEVENTH Fleet
{(3) Commander, Naval Air Forece, U.Z. Fagifie Fleet
(&) Cammbnded dn Chlesf , B. 3. Faviiie Flaesw

Bliibg IRVESTIGATICN TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUWNE 1590 FIRE ON BGAED US3 MIDWAY (CV 41)

Ref: (a) CO, UZ8 MIDWAY (CV 41) third end S800 Ser (0l14/0694 of
30 Jul 80 on RADM , UsN, ltr BBOOG of 4 Jul
a0

Byl ¢ {1) Bworn zgtatemsnt of HTI : : o LN, s 9@
g0

(2) NIS Revnort of Eesultz of Intervisw of CWOZ
‘ , USN, of 14 Nov &C
{2} NIZ Heport of Eesulte

cf Interview of LCC
UEN, of 29 Eap 80
{4) NIZ Report of Resulta of Intervizw of DLCFN
i L BEN, e 1B et G0
{F} NIZ2 Report of Rezults of Interview of DCFN
. N 16 ) S, e A R U )

oy Per parsgraphz 5 and 8 of peference (&), snclozured (g
through 8] &are forwokded (odp Llmnglu=disn - in the gubject
investigation

S\ (Rom e 100
Sor LT e,
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DEPARTMENT OF THE NAVY (74
COMMANDER BATTLE FORLE SEVENTH FLEET
COMMANDER CARRIER STRIKE FORCE SEVENTH FLEET
COMMANDER CARRIER GHOUP £IVE
FPO SAN FRANCISCO 96601-4305

et oo

5800
Ser 004/323
22 Dec 90

FIRST ENDORSEMENT on €O, USS MIDWAY ltr 5800 Ser 14/1186 of 17 Dec 90

From: Conmander, Carrier Group FIVE
To: Commander, Naval Air Force, U.S. Pagific Fleet

Subj: TINVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED WITH THE 20 JUNE
1990 FIRE ON BOARD USS MIDWAY (CV 41)

Encl: (1) CO, USS MIDWAY (CV 41) ltr Ser 14/1186 of 17 Dec 90

1. In accordance with reference (a), enclosure (1) is forwarded for inclusion

in subject investigation.
%” C
\-..,

Copy to:
COMSEVENTHFLT
USs MIDWAY



DEPARTMENT OF THE NAVY
COMMANDER NAVAL AIR FORCE
UNITED STATES PACIFIC FLEET

NAVAL AlR STATION, NORTH ISLAND

SAN DIEGO, CALIFORMIA 32138-5100

5830
ser 011/ 1 13129
L 21 DEC 1990
STI¥TH ENDORSEMENT on RADM ‘ﬁijQ i RN 1% 5800 sof
, 4 Jul 90

From: Commander Naval BAir Force, U.S. Pacific Fleet
Lo Judge Advocate General
Vias (1} Commander in Chief, U.S8. Pacific Fleet

(2) Commander Naval Sea Systems Command
(3) Commander Naval Education and Training

Subi: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES COWNECTED
_ WITH THE 20 JUNE 1990 FIRE ON BOARD USS MIDWAY (CV 41)

Encl: (155) COMMNAVAIRPAC San Diego CA 061900Z Jul 90
(156) Ue8 MIDWAY (CV 41 ) Lix 5800 Ser 14,0909 of 6 Oct 90
w/end

Ref: {i) COMNAVAIRPACINST 5440.15H cof 26 Jan 89

1. Readdressed and forwarded.

2. On 20 June 1990 while USS MIDWAY (CV 41) was steaming off
- the coast of Japan, two explosions and fires occurred in and
around space B-425-T, catapult number one steam piping trunk.
The first happened about 1230 and the second about 45 minutes
later. Two sailors were killed at the scene and another died in
the hospital seven days later. A total of nine people were
injured severely enough to be evacuated off the ship for medical
treatment, and numerocus others were treated on board for minor
injuries. The damage to the ship was $716,547.00.

3. The executive summary contained in the investigating

gfficer's report, and paragraphs 2 through 4 of the third
endorsement provide overviews of this tragedy.

4. The synergistic events leading to the two explosions and
fires were as follows:

Ehary 518 fuel 0il transfer team attempted to transfer fuel into
tank B-25-F but, because of a misaligned valve, the fuel was
punped instead iate tank B-33-F which was already 55 percent
full. Concur with paragraph 4 of the fourth endorsement that
BES =% i the fmel oil menlfeld operator, "opened the wrorng
valve" during the attempt to transfer fuel into tank B-25-F; and

that "this valve was not improperly set prior to stationing the
fueling team.

b. A section of the ocverflow pipe for tank B-33-F {designed
to bleed off excessive fuel) ran through catapult number 1 steanm
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DEPARTMENT OF THE NAVY

COMMANDER BATTLE FORCE SEVENTH FLEET
COMMANDER CARRIEA STRIKE FORCE SEVENTH FILEET
COMMANDER CARRIER GROUP FIVE
FPC SAN FRAMNGISCO 96601-4305

5800
Ser 004/ 296
8 Nov 90

FIRST ENDORSEMENT on GO, USS MIDWAY ltr 5800 Ser 14/0909 of 6 Oct 90

From: Comender, Carrier Group FIVE
To: Comnander, Naval Alr Force, U.S. Pacific Fleet

Subij: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED WITH THE 20 JUNE
1990 FIRE ON BOARD USS MIDWAY (CV 41)

Ref: (a) COMSEVENTHFLT fifth end 5800 Ser 013/0613 of 10 Jun 90 on RADM !T{5
&4 v USN, ltr 5800 of 4 Jul 90

Fncl: (1) 0O, USS MIDWAY (CV 41) ltr Ser 14/0909 of 6 Oct 90

1. In accordance with reference (a), enclosure (1) is forwarded for inclusion
in subject investigation.

Copy to:
COMSEVENTHELT
USS MIDWAY



DEPARTMENT OF THE NAVY

USS MIDWAY (CV &1}
FPO SAN FRANCISCO 96631-2710

3800
Ser 14/0%09
& Oct 90
From: Commanding Dfficer, USS MIDWAY (CV 41)
To: Judge Advocate General
Via:s {1} Commander Carrier BGroup FIVE

(2) Commander SEVENTH Fleet
(3) Commander, Naval Air Force, U.5. Pacific Fleet
(4) Commander in Chief, U.S. Pacific Fleet

Subj: INVESTIGATION TO INRUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 1990 FIRE DN BDARD USS MIDWAY (CV 41)

Ref: (a) COMCARGRY FIVE fourth end S800 Ser 004/0224 of 3 Aug
20 on RADHM y, USN, 1tr 5800 of 4 Jul 20
. In. accordance with paragraph 8 of reference (a); the

following information is submitted for inclusion in the subject
investigation: :

£

_,.4-"'”' ] l'h.--‘
a. 0On 17 September 1290, BTEC s amd BIZ

appeared before me at a hearing under Article
15, Uniform Code of Military Justice (UCMJ)Y, for violation of
Article 107, UCMJ, by making the false log entries reflected

in
opinion 23 and enclosure (43) of the subject investigation. I
determined that their actions did not warrant the imposition of
nonjudicial punishment but did warrant the impesition of
administrative corrective measures. Accordingly, BTC ) and
BTZ were issued nonpunitive letters of caution, and each
was awarded 8 hours of extra military instruction. '
b. The +inal cost of damages resulting from the fire was

¥714 557, DO,

STy
ot o,
av *




DEPARTMENT OF THE NAVY
COMMANDER SEVENTH FLEET

F ] -6 .
FPO SAN FRAMCISCO 98601 LONVK] by r R 5%

5800

Ser 013/0613
AB—Jun-90-
e i I

FIFTH ENDORSEMENT on RADM ‘ , USN, Ltr 5800 of 4 Jul 90

From: Commander SEVENTH Fleet

e Judge Advocate General

Viar {1) Commander, Naval Air ¥orce, U.85. Pacgific Fleet

(2) Commander in Chief, U.S, Pacific Fleet

Subi: INVESTIGATICN TCO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 1980 FIRE ON BOARD USS MIDWAY (CV 41

I 5 Forwarded .

2. The findings of fact,
investigating officer,
approved.

opinicong and recommendations of {he
ag modified by pricr endorgers, are

3. Commanding Offjcer, UB® MIDWAY, iz directed Lo previde

resulte of Article 15 hearings and update status of corrective
actions taken as a result of this jnvestfigation.

Copy to:

CINCPACFLT

CTF 70 .

USs MIDWAY &((EV:D
RADM i &




DEPARTMENT OF THE NAVY
COMMANDER SEVENTH FLEET

FPO SAN FRANMCISCO 495601-6003
IN REPLY REFER TO

5800
Ser 013/0Lio
10 JUL 90
From Commander, SEVENTH Fleet
To: Rear Admiral Ty e . U.8. Navy
Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED
WITH THE 20 JUNE 1850 FIRE ABOARD UZS MIDWAY (CV-41)
1. You are granted an extensgion of time until 15 July 1990 to

complete thisg investigation.



DEPARTMENT OF THE NAVY
COMMANDER BATTLE FORCE SEVENTH FLEET
COMMANDER CARRIER STRIKE FORCE SEVENTH FLEET
COMMANDER CARRIER GROUP FIVE
FPO AN FRANGISCO 96801 -4305

N S i r SO i
<;>\\\\ ’<f?fi(" " Ser 004/ 224
ot AUG. O 3 1996

FOURTH FHDORSEMENT on RADM . SN 1tr 5800 of 4 Jul 90
FProm: Comander Task Force SEVEN ZERO
Tos Judge -Advocate General
Via: (1) Commander SEVENTH Fleet
{2) Commander, Naval RAir Force, U.8. Pacific Fleest
(3) Comander in Chief, U.S. Pacific Fleet

Subj: INVESTIGATION TO INQUIRE INTO THE CIRCUMSTANCES CONNECTED WITH THE 20 JUNE
1990 FIRE ON BOARD USS MIDWAY (CV 41)

Ref: (g) SECNAVINST 5520.3
(h) COMNAVAIRPACINST C3500.61 (Carrier Readiness and Training)

Encl: 148

NAVSHIPS S9086-RK-STM-010, Chapter 505, (extracts)
149) USS MIDWAY NOTICE 1301 AtA *a T GO

(148)
(149)
(150) Statement of FN ‘ el t, USN @td 31 Jul 90
( ) NAVPERS 1070/604 of FN (PQS Qualifications)
(152) NWP 62~1(C) Surface Ship Survivability

(153) Memorandum for the Record of ICDR » dtd 2 Pug 90
(154) Memorandum for the ﬁecord (Phonecon LCDR /NAVSER)

1. Forwarded.

2. The findings of fact, opinions, and recommendations of the investigating

officer, as modified by Commanding Officer, USS MIDWAY (CV 41), are approved
except as noted below.

3. Reference (g) reguires the Naval Investigative Service to initiate a
preliminary inquiry in circumstances of "unattended death.

causality cannot be firmly excluded” (paragraph 4a (3)(a)), or "any fire or
explosive of questionable origin" (paragraph 4a(3)(b)). Accordingly, the NIS
Special Agent Afloat has opened an investigation (CCN 20JUNS0-81XU-0088-7HNA).

4. Puel Transfer BEvolution: A substantial portion of the investigation is devoted
to the fuel transfer system. This was done in an attempt to determine the source
of the fuel in B-425-T. Subsequently, BT3 amended his statement to clarify
the circumstances; i.e., a valve had been misaligned during fuel transfer
operations earlier in the day (opinions 16-17). The fact the source of the fuel
can now be positively identified, renders this general discussion of fuel transfer
piping irrelevant.

That portion of the investigation which concerns gualifications of fuel
transfer personnel has been reviewed in the prior endorsement and satisfactory
remedial actions taken. Reference (h) contains no formal training reguirements
for oil lab personnel. The formal POS for watchstations gsubordinate to Fuel 0il
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DEPARTMENT OF THE NAVY

USS MIDWAY (CV 41)
FPO SAN FRANCISCO 96631-2710

5800
Ser 014/ 0694
30 JUL 90
THIRD ENDORSEMENT orn RADM ~ 1ltr» 5800 of 4 Jul €0
From: Commanding Officer, USE MIDWAY (CV 41)
T, ¢ Judge Advocate General
Via: (1) Commander Tagk Force Seven Zero

(2) Coemmander SEVENTH Fleet
(3) Commander, Naval Air Force, U.5. Pacific Fleet
(4) Commander in Chief, U.8. Pacific Fleet

Bub i INVESTIHATION TO INQUIRE INTO THE CIRCUMESTANCES CONNECTED
WITH THE 20 JUNE 19020 FIRE ON BRGARD USS MIDWAY (CV 41}

Bhel {1263 COMSEVENTHFLT 2001192 Jul 90 (NOTAL)
(127) Stock Control Officeyr memo of 9 Jul 290 {(copy)
{128} Swern =siatement of CDER , JVER] smd T
28 Jul 60
{128) Heszults of interview of CWOZ USN
of 11 JdJul 80 {(copyl
(130) Hezultse of interview of HTI ; HIEN |
7 af 11 Jul 90 (eopy)
"2 (131)  Begulte &f isntepyiew of DCI 5 UEN; eld
:§\ 11 Jul 80 (eopy)
- {132} Hegultz of interview of DCFN 1SN,
\K» of 11 Jul 8¢ (copy)
& (133) UsE MIDWAY ENGDEPTINST 95406.1LC; Fuel (F-76)
F—Q Handling and Storage
\f \é/ (134) USS MIDWAY Engineering Opevational Sequencing Manual
r {E0SS) for Fuel Transfer Operationz {pertinent
;::55 bl portions)
. (138) Boiler Water Chemigtry Workzhop Sheet/Log (NAVSEA
225\ e 9255/8) of 20-23 Jun 90 (copy)
g {136) BSworn statement of BTI1 NN of 28 Jul 90
9l (137) Sworn statement of CWOR x USN, of
‘ 27 Jul 80
(138} Sworn Statement of BTZ USN, of
27 Jul 980
{139) MIDWAYINST 5400.15C; Engineering Department
Organizational Manual (pertinent portions)
(140) Capaclity Table for Tank B-33-F (copy)
(141) EO83 Usmer's Manual of 18 Jan 88 (pertilnent portions)
(142) Capacity Table for Tank A-4-1/2F (copy)
(143) Capacity Table for Tank B-~-25-T (copy)
(144) Statement of LCDH . WEED LB
28 Jul 80
(145) Sworn gtatement of ENS L8N,
at 27 Jul &
(146) LCDR , U8N, memo of 27 Jul SO0
e, (147) NAVSHIPS 59086-S3-8TM-010, Chapter 58S,

Firefilighting - S5hip {(pertinent portions)
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