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, The Board, after inquiring into all the facts and circumstances.
connected with the incident which occasioned the inquiry, and having
considerad the evidence, -finds as follows and submits tv following
opinions arrl recd'ﬂ&ﬁaqons

I. Cause, a_m_ng Safety and RESpOl’!Slblllty

a., Findings of Fact.

"1, On the morning of 14 January 1969, USS EN'tLF{DRI‘* 5 (CVAN 65),

Capta.ln . USN. Commanding, was operating about
70 miles southwest of Peax_l Harbor, Oahu, Hawaii as CIU 178.1.1 in
campany with USS BAINBRIDGE (DLGN 25) , USS ROGERS (DD 876) and USS BEMIAMIN
S‘ODDLR‘I‘ (OLG 22), under the operational control of CIG 178.1, Commander

Fleet Air Hawaii, who was conducting a scheduled Dpnratlonal Readiness
T_nspectlon (ORT) of ENTERPRISE and its embarked Alr Wing in accordance with
COMFATRIAWATT OP QHDE’.R 308-69.

. - 71 Ca:btalf} ‘ oA . USN, Cammander, Fleet Training
_‘.'-.:.E‘OUD, Pearl Harbor and Commander Task Group 54.3 was aboard as a membe

of the ORI Cbserving Party and was the Senior Officer Present.

=

3. Captain . USN. Chief of Staff, Camander Fleet
hir Hawaii was aboard as the Assistant Chief Gbserver of the ORI.

& ag) Simarel » USH, Commander Flect Ay Hawail,
Commander Task G.roup 178.1, and OCE was Chief Qbserver of the ORI, was
not on board but was scheduled to board on the afterncon of 14 January 1969.

5. The OIC was Commanding Officer, ENTERPRISE.

6. BAINERIDGE was on her assigned picket station 270°T, 75 miles
from ENTERPRISE. She rejoined at 1105.

e -‘LKZGER'% Wwas astern in plane guard station. She closed the port
quarter and brought fire hoses to bear at 0840.

8. BENTAMIN STODDERT was detached at 0720 and proceeded on’ ISE.

She I‘GJOMKJ} and brought fire hoses to bear on the c:i-wooaxd quarter at
0B47

9. Carrier Air Wing NINE, c:r:rns_lst.mg of the follovnnr: squadrons ,
was embarked: .

VF-—Q'Z',-Wj96; _,vA'—_i45 VA-146, VA-215, wiw—liz' RVAH-6 and VAQ-132
10. E—Ielicmﬁ.ev Support Squadron ONE Detachmant 65 was embarked;

11, 105 persurmel of various ranks and rates ruwmuad the CIHI cbserving
party, of these 32 were from Fleet '1‘J:a1m:rx, \,hr:-lr: Pear'l T]LL‘II)OI_’, 33 ‘rom
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- Fleet Air Hawaii, and the remaining from various other Pa-':lf ic Fleet
activities. o :

12, Various mspectlons drills and exercises were scheduled,
: ‘beglrn:mg with the ship's transit of a simulated swept channel and simu-
lated low Vls.‘.blllty piloting from Pearl Harbor at 0738 on 13 Ja"um

13. The observing party and qoma of t‘ne ship's company were anti-
c:r_pat._ng that the shock of an exploding practice depth charge or grenade
would simulate a hit on the ship at about 0915 an the l4th and that the
ship would go to General Fnlarte.rs and cammence damagé control drills.

14. Cn 13 January, fllght Operatlons ccrm'enoed at 1110 and were
campleted at 0038 on the ldth. The air department continued at work until
0200 when one half of the men were secured. At 0230 the remaining group
of approximately 180 men were secured. &,

15. Reveille for the air department was held at 0400, flight
quarters was sounded at 0530 and flight operations commenced at 0645 on
14 January ;«llght oEaeratJ_ons were aChe{iLL..Ed to continue until 2200.

16. 7 At 0645 the ship commenced launching an exsrcise strike group
oonsisting of the following aircraft:r 3 F-4s, 4 A-6s, 5 A-7s, 1 KAJB and
1 E-~2A., :

17. At 0830, the h:l.p was scheduled to commence Jatmchmq 6 F-4s,
7 A=7s, 1 Ra-5C, 1 EI2-3B ar" S T

18. At 0819 the ship's position was 20°27'N, 158°27 W, the oourse ~/
was. 090°True, peed 10 knots

19. fThe 0817 ENTERPRISE weather observation was: 3000 broken /
clouds, 10 mile visibility, temperature 76°F, dew point 60°1“ true wind i
280"_/19 knots. "There was no precipitation.

20, Fuel and weapons were loaded on alrcraft as is indicated in
exhibits 7 and 95,

21, !\ddit_onal weapons were located as is indicated in exhibit 71,
ENTERPRISE Weapons Officer statement.

22. At about 0800 aircraft were manned or be:Lng manned by flight
crews as J_rmc_,ated J_n exhibit 104,

: ' 23, The fllght deck spot aft of Frame 190 at 0815 was as indicated
in exhibit l(M

24, At-about 0815 a.ﬂ PTLEA jet aircraft starter unit was. positioned
on the starboard side of an F-4J, aircraft side number 105, such that its
exhaust outlet was in line with and within twenty-four ;an,Jos of a leoaded
LAL-10 ZUNT rocP et launcher mounted on the starlt-m»sir'1 wing of the aircraft.
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25, The MD-3A starting unit had been or was hé'nq emploved to start
105 and its jet exhaust gasses were, or had been impinging on the ZUNT
rockets.

26, The GIC 100-54 gas turbire aireraft starting unit mounted in
the MD-3A tTactor has an exhaust temperature of approximately 590°F two
fept fram its exhaust port when c:mratmg in the bleed or start condition.
When cperating in the no bleed or idle condition the exhaust tcr'qrc:laturc
is approximately-326°F mo feet from the exhaust,

27. An MD-3A :.tartl'zg unit is normally oDerated in the ,Jleed mode
for about two minutes when starting both engines of an F-4J, It is normally
alongside an aircraft between three to five minutes and is in the no bleed =
mode or idle condition wless starting an engine.

28. The LAU-10 rocket pod mounted on F-4J 105, starboaxd wing,
station eight, cantained four ZUNI MK-16 MOD 1 rockets fitted wi th I’l{—32
MOD 0 warheads which were fuzed with MK 188 MOD 0 fuzes.

25, [‘he MK-16 MOD 1 ZUNI rocket motor consists of a lightweight
aluninum alloy tube fitted with a solid grain extruded N4 pmp&tlmt and a
cambination black powder/flaked magnesium igniter.

30. The MK-32 MOD 0 warhead which was fitted on the ZUNI rockets
waighs forty-five pounds, it contains fifteen pounds of Composition B
h.lc&h E'_‘.l:DlO.:lVE, a Sma_l amount of Tetryl in the initiator- ;ooqtr‘r assembly,

T

31. MR-188 MCD 0 nose fuzes were fitted on the warhead of the
ZUNI rockets and that the following explosives are used: lead azide primer
mix (primer), lead azide tetryl (detonator and booster). :

32. A temperature of 358°F is sufficient to cause detonation of - /
the explosive material in a MK-32 ZUNI warhead. g '

33. The VF- 96 F-47's 103, lO . etc., were configured with two 370
gallon capacity external wing tanks and that each of these tanks contained
approximately 370 gallons of JP-5 fuel.

34, The VF-92 F-4J3's, 202 and 214 were configured with one 600
ga_llon capacity, external, centerline tank amnd that cach of these tanks
contained approximately 600 gallons of Jp-5 fuel.

FB:JIDI‘OXJ_HMEE]_V 5,640 gallons_. of JP-5 fusl was in exiierm:l tanks
- on ‘the ~—4J*€* aft. ' e

36_ ‘T'h:' 370 and 600 gallon mng tanks are oognstructed pri !'t"‘""‘i1.11‘f
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17. ‘The VF-96 tanks were suspended from wing s ta:mns one and
nine thus they were located outboard of, parallel to, and within twenty-
two inches of the LAU-10 ZUNI launchers on 105. ' :

38. Each of the A-7 aircraft aft were fueled with approximately 1500
gallons of Ip-5 fuel. :

39. EKA—BB 6]_4 which was adjacent to anc,z forward of F-4J 106
was configured to perform a dual EQM tanker mission and was fueled with
appromnately 3,530 gallons of JP-5 fuel. :

40. The total fuel in the LLfteen aircraft uft depl,c\.ed in exhibit
95, was a,:mromnately 34,000 gallons.

41, F-47's 103, 105, 106 and 113 were each loaded with six ME-82
mambs fitted with ME-904E2 fuzes with M2 delay elaments and two 1LAU-10
rocket launchers each loaded with four ZINI rockets.

42, A-7 aircraft 312 and 313 spotted aft on the flight deck were
each loaded with six Mk~82 bombs fitted with ME-904E2 fuzes with M9 delay
glements and two LAU-10 rocket launchers cach loaded with four ZUNT rockets.

43. A-7 aircraft 402, 414 and 415 were each loaded with six MK-76
practice bambs and ane LAU-68 rocket launcher loaded wi th seven 2.75"
*‘ocke‘cs with inert warheads.

44. A witness testified that he saw 2 LAU-10 Huﬂmev dlsmtegrah:,
on P47 105, and that other witnesses testified that an explosion cccurred
near that airplane at 0819.

45, The, shrapnel from the explosien of the MK-32 warheads on
P-4J 105 was propelled with high velocity in various directions and that a
concentration of shrapnel flew in a path normal to the center line of the
airplane and that scame of the shrapnel impacted with sufficient force to
injure men, damage aircraft, and gouge the flight deck.

46. The'explosion of the warheads on F-4J 105 damaged ore or more ‘/
f the fuel tanks on that aircraft, the adjacent aircraft forward, 47 106,

_.K.l"rl_l eld and F-4J's 103 and 214, which were spotted on the starboard side

and at the ramp respectively.

: 47. Fuel from the damaged tanks was ignited under and in the vicinity
of F-4J 105 and that the subsequent fire spread rapidly to and ignited fuel

an the deck near and around F-4J 106 and F-4J 214, and across the deck to
F=47 103 on the starboard side.

48. The fires cooked-off MK-82 bambs, which exploded with sufficient
" iIntensity to cause serious damage to the ship, aircraft, eguipment and to-
seriously injure personnel and spread fires.
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7 49, At least four men, three of whom have been identi fied, ware
aware that the MD3A st.art:'mq unit was either improperly positioned or was
cr\.at_‘mg a hazard to weapons while 1t was positioned alongside F-47 105.

50. Airman Apprentice i ©OF VP96 cbserved the
exhaust of the MD-3A unit blowing u::n _he _..FL 10 ZIRT rocket launcher sus-—
prEled f'c.m"the tx:!rIDdIC: wing of F- 105, ‘ )

51. RAdirman did commmicate with Chief Aviation Crdnance- rj./
man Bdwin CARNAHAN and indicate his concern about the ZUNI rockets and the
exhaust '"r:am the MD-3A.

52, Same aircraft engines had been started at. 0810, therefore the
level of noise on the flight deck made conversation difficult. '

53. Chief ' did cbserve the exhaust from the MD-3A unit to /
he close to the warheads of the ZUNI rockets on the starboard wing of F-4J
105, and he did recoanize thm situation to be unsafe.

54. hief dnd Oth{"T' ordnance personnel attachod to Vi-96
were pressed for time and were rushing to complete wa- task of fuzing
Ixxmba on VF-% aircraft. .

55. Chlef did indicate to Staff Sergeant Gyles T. BRUZENAK,
UsMC, an ORI ocbserver who had been assigned to chserve VF-96 weapors handling,
his concern with the MD-34 unit and the LAU-10 launcher.

56, Staff Sergeant . did cbegerve the M-3A starting unit to ‘/
be in position along the starboard side of 105, and that he testified he

relayed his concern with regard to its location to an unidentified member of

the flight deck crew, who was wearing a yellow jersey. He has not been

identified and probably did not survive.

57. 'The ORI cbservers h:—xd the authority to stop unsafe practices
d.u.xrn:* the ORI, '

58. Staff Sergeant ( had 14 years experience with air weapons
and was experienced in Marine Corps operation of land bhased I"-4 aircraft,
and had served as an ORI observer in USS KITTY HAWK.

59. Staff t"v—quant ‘ stated that the jvt :A—J'L'i"i"'f un_Lt.b usud

T:sa.t;oner; an thr_ port side of I‘ 4's because f_hn J_nla* fi U'_."ur_] ior L.e alr
hose is located on the port side of the aircraft.

60, Shortly after Staff Sergeant talked to the unidentified /
persan wearing a yellow jersey the initial explosion occurred.

.61, Trat Rear Admiral , USN., Commander Carrier Division
OME and his staff had been embarked in EMTERPRISE durinn the ship's transit from

Alameda to pearl Har‘mr and was temporarily based ashore during the RITERPRISE G
' N\

ORI.
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€2. Rear Admiral ' hoarded ENTERPRISE on the 14 :
and camenced a preliminary investigation of the accident in E!CCOIOdTlCE’ with
COMMAVATIRPAC message 1501337 JAN 69 and previous verbal orders. -

63. The Board of Irwestigatim reviewed the results of the preliminary
investigatidn, consisting of more than 700 Jﬁﬂva.dual statements, p]*n:stoqrapw c
evmdenoe, thp g records and diagrams.

64. On 16 January the Boam utilized undamaged ai rcraft in L:N'I’ERPRI“P
+o reconstruct the flight deck spot aft. Considering the adjustments necessary
to avoid holes in the flight deck, the reconstructed deck spot, as shown in
photographs marked exhibit 93, represented the fllr- it deck spot aft as it was
at 0819 on the l4th of January, 1969.

65. - Those air c:rews squadron persormel and H.;tht. deck pemonnel
who were available to the Board, and who were on the flight deck aft at

about 0819 on 14 January 1969, were preseznt and were located at the;Lr Lr-.'proxl—
mate positions in the reconstructed deck spot.

66. On 24 Jamuary the Board convened at Tripler Army General lbospital
where it questicnec‘ four ordnancemen attached to VF-96 who were injured under
or in the vicinity of F-47 106 when the initial explesion occurred.

67. Tndusbr*al Test Laboratory Report Ne. 140304 dated 22 Janua_ry 1969,

which was campleted lay Mr. Senior Chemist at the 1"carl Harbor
Naval Shipyard, states that of four pieces of shrapnel removed from Chief
Aviation Ordnanceman Edwin vho was wounded in the initial explosion

while working under F-4J 106, two were similar in carposition to the steel

nsed in the manufacture of MK-32 ZUNI warheads. Additional shrapnel removed
from four other persons injured in the initial explosion was chemically

analyzed by the Naval Weapons Laboratory at Dahlgren and was identified as having
metalurgical characteristics similar to metal in the MR-32 ZUNI warhead and
dissimilar to fragments which could be expected from a MK-82 bonb.

68. On 25 and 26 January at Naval Air Staticn Darbers Point, the Board
partially reconstructed the deck spot aft as it was at 0819 on 14 January 1969.

69. Based on a photograph marked exhibit 102F, which was taken at
approximately 0821 on 14 January, aircraft similating F-47's 10% and 106 were
positioned as they were at 0819 and that a photograph of this phase of the
reconstruction, marked exhibit 55, supports the validity of the reconstruction
when compared to exhikbit 102P, :

70. The aircraft + configured with. inc,rt ordnance loads, and starting
E::-u_l.gn*“:t were positioned as ’qhey were at 0819 as testified to by witnesses
and as indicated above.

71.. Personnel were positiowai under the F-47 simulating 106 ars;" thef:m
men reenacted the position, postures, motions, and chservations of 3
Aviation Crdnanceman Aviation Ordnanceman Second Class

| and Aviatian Ordnanceman Second Class i as toat pg 6({)
to by them at Eﬁ

Tripler Hosg ;:,t—fL on 24 January. ﬂia ﬁss
: Lk _ - Xr
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72. In . engineering drawing of the after portion of the flight deck’
was used in conjunction with a transit theodolite to insure accuracy in the
placement of the aircraft without reference to the location of the bomb damage.
Exhibit 10, which was prepared by Mr. , a naval architect
ass_]_g}eG to the Naval Ships Engineering Center, was then used to compare the
location of Fhe bamb holes with the spot. As shown in photographs in exhibit
55 the outlines of damaged areas did.agree with the simulated deck spot. '

73, The proceedings of the Board redarding the partial reconstruction
at Maval Air Station Barbers Point were recorded by the Senior Member at the
scerne and narkf,d exhibit 55,

74, The partial reconstruction of the after flight deck spot at
Naval Air Station Barbers Point and the Poard's proceedings therewith provided
further verification of the Board's conclusion that heabt from the MD-34
staru_ng unit alongside F-4J 105 exploded ZUNI warheads on ‘that atrcraft.

?). The results of a test reportad in Nava.l Weapons Center, {_mma
Lake message 020030%Z FER 69 indicate that when a MK-32 warhead mounted on a
ZUNI rocket is placed approximately eighteen inches fram a GIC-85 jet starting
unit, operating in bleed air mode, the surface temperature of the warhead
will rise to 850°F and that the warhead will deflagrate in one minute and
eighteen seconds. The test report also indicated that wa_rhﬂa;:". fragments were
propelled to a distance of gpproximately 300 feet-.and that the reaction was
considersd VlC)J.tIlt enough to damage aircraft sfructures and initiate fuel
fires, The ref ferenced message is rﬂrked exhibit 89.

76. A USS ENTERPRISE safety report dated 14 April 1968, marked exhibit
Tk states that a ME-B2 bonb located two feet fram a starting tractor was heated
_to a temperature sufficient to make it too hot to touch.

77. A USS ENTEPRISE safety report dated 8 May 1968, marked exhibit 74,
states that a SHRIKE missile became too hot to towch after being leated for
approximately ten minutes by a starting tractor exhaust.

78, 'The Air Department is responsible for safety on the flight deck
and is organized in accordance with NAVAIRLANT/ANAVATIEPAC (V Ship Instruction
5400.1% of 1 July 1968B.

79, 'The ENTERPRISE Weapons Handling/Safety Training Group is under
the administrative control of the Weapons Department and composed of Weapons
Department and Alr Wing l_aersonnel who provide on-the-scene safety inspections,
conduct training in support of the ship's Ordnance Qfficer and the Air Wing
Ordnance Officer, and prepare daily reports’in writing for the Commanding Officer
and other interested parties on observed weapons malrwact ces.

80. 'The ENTERPRISE fw;atlc:ﬂ Safety Comecil as shown in THNTERPRISE

=

Notice 1301 of 10 January 1969 does not list the WI“:.IDO""IS'(N ficer as a member
nor 1s his membership required by any directive frcm hiol ﬁg%“‘f_
uc..%\‘& \T



fl., The Weapcms Mflcer is responsible for LH c:-'FL'-y of air Taun heﬂ

weapons throughout the ship,

82. The Air Offn.cer is responSLble for safety on-the thg 1t du:k
dnd hangar ch:k :

83. The: .ﬂle.apcms Ha.nd}_ng/Safety Group nen'bem have the authcjrlty
to stop unsafe practices when observed.

g4 . "”he trc._mmor received by squadron bersoxmel in c:|11.FJ.J_'L vmq

for the designation of plane captaj.n does not include the hazards of explocnnns

in air weapons.

‘ 85. The training recelved by the MD-3 Operator‘s does not include
the hazards of explosives in alr weapons i

' 86. Flight deck per&rmnel J.ncluqu orgnancemen testifying hefore the

Board demonstrated little knowledge of the explosives cont‘,u ned in air weapons

or hazards associated therewith.

87, The ground support equipment used by the Alr Wing to start air-
craft when shore-based is not the same model as that used in the ship,
Because of the design differences, different operational procedures were re-
quired with the same type aircraft.

88. The Naval Air Technical Training Command does not teach, in its

MD-2 training program, the hazards of air weapons.

89. VF-96 weapons supervisory personnel, LIJG BERGHULT and Chief

(, were performing or were directly involved in final fuzing of weapons

on squadron aircraft just prior to the explosion.

90. 1In a memorandum dated 14 July 1968, marked exhibit 101, the Cormanding
Officer of VF-142 reported to the Alr Officer of USS CONSTELLATION that a huffer
had bwrned out the wiring of a TER on an I'~4 airplane. A part of the memorandum

is qoted as follows:

"A separate informal investigation is underway within VF-142
to determine the extent and possible further ordnance problems

which may be encountered as a result of huffer outlet temperatures.

; The following areas are suspect and all yellow shirts and trac-
tor drivers should be cautloned

a4, AIM-9D SEEKER HEADS. May be [ O S e o to
-overtemp., Huffer temperatures could possit 1y cause low
order motor fire an thp ATM-9D/E,
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b. ZUNI ROCKET PA.C%S Huffe*' tem'perct_rtr ma}r
cause rocket motor low order detonation on ZUNI
or any other rocket pack.

c. BOMBS AND BOMB FUSING. Overtemperature can
cause Clrl.tlcal e_xplos:we poss'l_h]_lltj eg with lnaded
orcnance

The *ossmlhty of lengthem.ng ":uffer hoses to prf,— .
clude the necessz.ty to place a huffer exhaust in close .
proximity to ordnance should be investigated and, if
-ieas_b'e, nrz_:alemented -

91, In a notice dated 19 July 1968 marked e}{hlblt 100, the
Cumander Attack Carrier Air Wing FIFTEEN states that a skid load of MK-82
bambs was heated by a jet starting umt aboard the USS CORAL SEA durlng her
1967/68 deploymmt , .

92, The -mat_mn Support T.Z‘C{'JJ.plTEnt Leason Guide No. 12.1.1.3, pub1 ished
by the Naval Air Maintenance "‘ras_mng Group in May 1964, marked exhi ;nt 58, is
used in ENTERPRISE and other ‘carriers in the training of operators of the MD-3A
starting unit. This publication cautions against directing the exhaust of the
unit at aircraft or other equipment but it does not comment on or make any
refervence to the hazard of heatmg weapons with the unit exhaust.

93. 'I‘he pubhcat_v_cn conoernmg operation of the MD-3 unlt. NAVATIR
19-1055-3f, contains no warning of the haz.ard of the exhaust to explosives
ar volatile fuels. .

: 94. © The MD-2A operators had not received suecr‘_flc instructicn on -
the hazards of the unit exhaust on air Weapons .

95. T"aircraft Fockets" (I\UAWJEPS 0P2210) , publis hed by direction of the
Commander, Naval Air Systems Command on 15 September 1966 with Change 3 dated
30 April 1968, does not contain any precautions or comment pertaining to the
hazard of heat from starting units. The Safety Summary in the publication,
which is not included in the index, contains sixteen sections listing various
safety precautions concerning rockets. With the. exception of an entry con-
cerming the prohibition of matches, naked lights, flame producing devices,
or any open flame in the vicinity of rocket stowage, no information, precautions
or guidance is provided regarding the hazard from heat. The table of temperatures
provideg on page 1-48 of the publication pertains to rocket storage. It also
states *.-,‘*-1* ZUNI rocket motors are relatively insensitive to temperature.

. 96. The aircraft stdrtnlq a,nd oool:mg system (AQIAP) installed in
ENTERFRISE was out of c.crrusslon. It was reported as a casualty on 9 April 1968.

97+~ —1The Alr Start Jystan (ASCAC} as normally oconi 11,1;: d will not
service aircraft on the after end of the fl ight deck,

amssm
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b. Opinions

1. That the primary cause of the amldent in INTERPRISE was the
dc,smn of the MD-3A starting unit. Properly applied design and safety .
criteria would have prevented the introduction of flight deck support equip-
ment that was physically capable of rapidly initiating the cock-off of a
weapon. - ‘ .

2. The secondary cause of the accident was the failure at many
levels of responsibility to recognize the hazard to weapons which is inherent
in the MD—-3 unit, and to issue approorlate, specific and emphatic warning
and dirvectives concerming its. cperation. For exampler |

(a) Operating instructions which include safety precautions do
rot contain information on the temperature profile of the MD-3A starting unit
exhaust ox make any reference to the hazard of the unit to explosive weapons.

(b) Inf{_‘-"‘rr'atlon received fn:m f:wF- CVA's in the Pacific Fleet
and other commands reveals- that there was no documented recocnition of the
hazard or existence of appropriate safety instructions for the MD»-3A starting
unit at squadron, wing, ship or higher lewvels.

{e) Finally, in the carriers and scquadrons there was a failure
to fully appreciate the hazard of the MD-3A and treat it a= a major item of
concern, worthy of the attention of higher authority.

(1) Instances of weapons being heated by the MD-3A unit were
recorded in INTERPRISE., CONSTELIATION and QORAL SEA, but the true hazard was
not realized and no action was taken to disseminate information regarding
these locally-known prc:l.tlems with the MD-3 exhaust. -

(2) ENTERPRISE took remedial internal acti on on two previous
rcoor’cs of hot ort'lmmoe caused by MD-3A exhaust which, although consistent
with the level of appreciation of the danger then held uurmlqlumﬁ the fleet,
did not make this problem known to other Pacific Fleet CVA's,

(3) Exthibit 929 indicates that action was taken in tle
CONSTELLATION to alleviate the MD-3 exhaust problems by lengthening the hose
on nine of the units to 26 or 27 feet. It has not been determinsd when 1t
was acoonplished in the CONSTELIATION. and it was not considered serious
enough to cause OONSTELLATION to submit a Safety Unsatisfactory Peport.

- 3. The lack of correlation between technical publications is a factor

contributing toward the lack of information concernirg) the hazard of heat
from the MD-3A. Hach of the two publications cited in the facts iz well
written, easily understood and informative in its specific area, but they
do not relate to each other and in no way relate to the environment in which
each of the subjects, rockets and starting units, are utilized together.
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4, The information providing bomb and missile cook-off times, which
is a preduct of the FORRESTAL investigation, is useful, but it is lJ'll.’"“ET]J]”E:_,
No information pertainjng to the cock—~off times of the ZUNI :r:ocke 5 is
provided. Heat hazards from jet aircraftt gupport ecrulp:mnt exhaust are not

w

discussed. JNo recommendations are provided concerning what to do ul-en
bamb 1s heated. :

5. Other contributing causes are related to people and their
training, experience, knowledge, and the enviromaent in which t]'lr-.ey work.

{a) T™e operator of the MD-3A um_t Dlr_‘-l.{P'd the unit alongside
F~4J 105 in a c:m*x;erc:m position in that its exhaust impinged on the rockets.
Tow bars attached to the nose gear of the airplane were extended to port.
Tis influenced the operator's decision to position the unit on the str.:cboard
side of the airplame. The twenty foot length of hose with which the unit 1
equipped rwulred him. to back in upder part of the airplane to permit attac}mo
the hose to the inlet fitting at the rear of the all"plﬂﬂ&. If Adirman John R,
WERSTER, who was operating the unit, had been aware of the cook-off tenpera-
ture of the ZUNI rockets, and cbserved the position of the exhaust fram his
it in relation to the rockets, he might have avoided the accident and
saved his life by nmr:'mg the tow bars and repositioning the unit.

~ (h) The dwove coments pertain as well to hirman Patrmh L.
BULLINGTICR . the Plane Captain of F-4J 105, who alst lost his life.

(e} The VF-96 Weapons Officer, LTJG Carl BFRGHULT, was in the
vicinity of F-4J 105. He coul::i pe expected to have had tle knowledge ardd
awareness to gbserve; recognize and correct the hazard. However, his atten-
tion was probably directed to fuzing details. -

{d) Ainman Apprentice is the first of three
living persaons to have observed the problem with the MD-3A and the rockets.
He took appropriate but limited action in directimny a Chief Petty Officer's
attention to the situation and then going about his business. lad he known
nore about the temperature relationships between the ZUNI rockets and the
MD~3A exhaust he might have taken more pomuve action which may have
prevented the explosion.

(2) Chief Petty Officer . did ohserve the situation and
did moogni:.e it as an unsafe practice. He was aware that heat and explosives
were a dangerous mixture but he was not aware, nor was anyone, to the Doard's
knr_x»led@e that a EZUNI rocket in these circumstances can he cooked—off in one
m"_nutr_-: and eighteen seconds. Thus, because he was rushing to camlete a task

hich he should have been superviging rather than doing, installing arming

wires on the bombs on 106, he paused on his conecern about the situation at 105
to ancother person, It should be recognized that the time element might have
precludsed Chief from taking effective action and that the general
lack of awareness in the Navy of the critical nature of the problem provides
the explanation for the absence of more positive action by Chief

o e,
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{f) Staff Sergeant ~ baclfgreund st be consi '-".!._,I'E‘ﬂ in
evaluating his dctions. He had the authority to stop the action which was
creating the hazard, but his understanding of the degree of hazard did not
impell him to do it directly and instantly. Actions of an undetermined
nature may have been initiated at F-4J 105 as a result of Staff Sergeant
B‘%UZEHD.K = warnmg, but they were neither timely nor effective., They probably

involved Airman WEHSTER, the Plane Captain, BULLINGTON. an unidentifi ed ]_qht_
deck dlreqtor, and perhaps LTJG BERGHULT, all deceased. '

6. That fatigue as a causative factor was hot eqtabh shed, howevar,
it is apparent that a number of key squadron and flight deck personnel had
. but a few hours sleep prior to the commencement of flight ope:raLlrws an the
Lourteenth

T ENI‘EPPT%LE sa_fety pollcy for air weapons is reali stic but

lacks clarity as to Il...‘::gm.plblllt\/ for ‘weapons safetv on the nmqa.r/fllght
deck during flight ope ‘rations. o

8. While the Weapons Handling/Safety Group does report safety
violations to the Coammanding Officer and lectures weapons personnel on
safety during General Quarters drills, it is apparent that all Group
IX perscamnel on board are in need of this training. Ceneral air weapons

safety should be a major concemn to all personnel who in the performance of
their duties come in contact with those weapons.

9. 'I'he desu]natlon of the Weapons Officer as da_fetw,r Officer a:nd
the Alr Officer as Aviation Safety Officer without clearly defining cognizant
areas of respensibility has reduced the effectiveness of alr launclesd weapons
safety on the flight deck. This division imposes the interpretation of
responsibility on working level personnel. This could contribute to the
reluctance of personnel to take remedial action immediately. '

10. Training of personnel to take positive and instant action on
safety violations on the flight/hangar decks is required.

1. Follow—up action after identification of safety malpractices
to preclude the possibility of recurrence is an equally important part Of
the shipb safety program.

12. 'The prf-u,m’e generated hv the necessity of meeting a specific
launch time, increased by the receipt of improper arming wires, may have
caused supervisory personnel to be diverted to functional duties and in turn

may have been a cantriluting factor to the acc.u]ent

13, Clearly established safety critéria a.nd ‘technical quidince in
relation to the MD-3 and weapong is lacking in Naval Air Systems Comand
publications supporting this cscn.upm Tt

14, NAVAIRINST 4700.2 has not achieved its desired purpose for
reporting safety problems with aeronautical material, The p‘r‘c,vi ous problems
on ENTERPRISE and other CVA's with the MD-3 huffer exhaust 'J-pmqlnq ort air
weapons should and could have been reported as Bafety Unsatisfactory Tt'?r:wn ts.

ot DEC'-ASS'FIEB :mmi;f
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15. The I.‘N'I‘H?PRISE weaponc; ca_ety organization excx—:-eded thoqe
raqmrmﬁnts J.rrposed by h_mi\.er am_norﬁy

. ‘I'h,e terms useﬁ to quantitatively descmbe e*:p.hoss.ons 1 i
CCI«MVMBPPC HNOTICE 08000 of 23 October 1968 and 08000 of 6 Octcher 1967,
which forwasded the reports of the cook-off tests conducted by WWL DAHLGREN,
are in conflict and create confusion as to the type and intensity of -
explosions that c:ould nesult from various weapons oooklngqoff

. 17.. NAVORD OP 4, orlgmally conoelved to Drov‘u:le the ‘«qual Officer
aboand Shlp with 1nprov=ed Imowledge in the field of ammunition and issued
in 1958 is of little wvalue in the jet age Navy. OP 4 provides no useful
ass:Lcatance ‘in the fleld of air launched weapons and should be rerl‘icad

b
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"1. fThat the MD-3 unit be replaced or moﬂiﬁeﬁ so as to make the
cook-off by this unit of weapons either on aircraft or ulq.ewmre on the
4’]J_qht Fmd ha.nc‘far decks a physical impossibility.

c. Recommendations

j 2. That wmtil suc:h replacement or modification ig ac:hleved, the
MD-3A be treated as ,wtu:mtn.ally dangerous to weapons and alrcraft and -

subject to special instructions and management. IENTERP . Instruction
13800.1 dated 11 February 1969 provides new operating md qaf ety precautions
on ‘starting units, It is recomrended that it be distributed to other attack
carriers for review and evaluation. If the instruction so merits, it should
then be adopted and ]’)UbllShF‘ﬂ as a ty;x. owmanders LL.I.F“t.‘LVE Tt ‘is attached
-as exlrub.!t llS '

3. That a ‘Ground Support J*qu:LgTent (GSE) Board he. established at
appropriate 1evel to: G

(a) review all existing GSE, establich requirements, deter-
mine duplication of function, lack of required support and 1n1La'“n action
to correct I.‘L_,DC:g*l.ZEﬂ problerr"a

(») Subject all subsequent requirements for new GSE to the
above review before release of contract for preliminary design.

(c) Conduct thorough test and evaluation programs under
laboratory conditions and review design constraints nf the operation of

all GSE.

{d) subject new design and class I/II change modifications to
a carrier environment Safety S prior to release to the operating forces.

{e) Require that all components of air weapons: aircraft, GSE,
. and weapons be muotually compatible in the carrier environment.

4, That a formal safety organization should be established in each
CVA. The precise structure and staff support required for such an organization
cannot be defined without further study. The nucleus menbers of the organi-
zation should be permanently assigned on a full time basis to DUPERS approved
billets. Professional qualifications should include ami_t,f to enforce
and monitor recognized criteria. Initial quidelines may be available from
analysis of industrial safety programs in hazardous aress of industry with -
camparably rated work type and plant account value. ;

. That technical publications supplied to the cperating foroes relating
to GSE. aircraft and weapons, be revised. Sections in each publication
should describe the relationship to the ogperational enviramment ind to each

IJ"

other. The relationship once.established should be described in detail,
in language that is easily understood 1::«{ the user. Specific rather than
general guidance should be Drov:_ded, giving detailed information <;-f: iTrter-

& T
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related hazards and appropriate precautions. Aﬂam‘r f‘l._lbllC‘EH"IDI}_a sghou.,,d
be available prior to flczet J_r:r'-‘:rr_'ducti_on of specific 'equipment. -

" 6. That all Navy personnel receive basic instruction during recruit
training on the types of explosives used in Navy weapons in order to create

" a broader awmreness of the go_ncral natire of and hazards associated with
Naval explofives, y '

7. That all Naval aviaticn DE‘.ISOI‘H')E]. receive ;Lntx_nst and
thorough instruction on the spec1f1c hazard% of air weapons during t.:Llr
training cycles. :

. 8, That the sensitiveness of all weapons should be thoroushly
examined. HReduction in sensitivity is desired. Precise knowledge of sensi-
tivity is mandatory. Weapohs and all their camponents must be designed to
be compatible with the enviromment in which used. Aircraft exhaust is

“open flame, naked hgnt and heat," and itwill oan* inue to be a part of
the carrier environment. : ' &

9.' That thL carrier FEJIDPS Manual and Other d_.recu_r_vos o rev:sed
to include comment cau irioning weapons supervisors of the mnsecmenma
of engaging in tasks other tn.an dJrect supervision,

10. That carriers be required to report air weapons safety problems
in accordance with Chapter 15 of NAVAIRINST 4700.2, This is the correct -
administrative channel by which evaluations of problems by conpetent

personnel can be eff IL—"k. tive and corrective measures initiated for prablem
rec'olut_r_m. ‘

11.. That whenever possible, the same ground support egquipment that
is used in operatians aboard CVA's should be used during the air wing training
cycle ashore and that when this is not possible, signif Ficant differences in
equipment should be properly recx)gnuzed '

12. . That scheduled peripds for flight operations be reduced in
ORI's to twelve hour pericds with a minimum twelve hour hreak betwoeen
successive r:ermd“ Extended hours of operation can be tolerated uer
cambat conditions, but should not be imposed as a part of the inspection
Process. ; ' i

13. That ENIERPRISE be emllpped with the necessary machinery to
restore the aircraft starting and ooolmq system to operational ocondition

and that the -.:\Y'?U.J['. be expanded to provide for starting aircraft at all
deck spots. :

T i ""ha\. all carrier Weapons Handlma/SE' Ltv Croups include Adr
L}t mx:“‘mnt peraonnc :

- 15. That no administrative or -cllscn_pllnah( action ba taken concerming
the persaonnel named in this report or others mo were IJ.!':?TI'-JEZCI.

w
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II. Extent of Damage and Damage Control,

a. Findings of Fact.

L Th-~ primary damage 5 the chip was caused by major explosions
of weapons which broached the flight deck sending large hi aly vs:h:-‘,,ty
Lragn'ent.:: into camartments ]::elcw This damagc. is accurately described
in exhibits 6 and 8.

2. The five large holes in the flight deck were produced by MK 82
boxibs whict f‘DD](Pd-"(‘f f in the fire. :

- 3. 'The holes in the fligh’t deck and holes in lower decks, caused
by fragments, allowed purning fuel to enter lower deck camartments start-
ing class A, B and C fires. Subsequently, these holes also provided access
to the fire for fire fighting water.

3 4. DBurmning me1 spilling over the sides damaged eqmmt:nt in ancl
arowmd the catwalks. and the Point Defense Missile launche

5. Shrapne.l and debris from the explosions on the flight deck damaged

the port Point Defense Missile Launcher, and the AN/SPS-33 radar and LSO
platform.

6. The cmLu:,.cu total cost to restore the q‘q_p to the ‘condi tions
which obtained pr ior to the fire is smrlzed as foll

(a) Shipyard Repairs - $10,500, 000
(r) Ship's BEquipage - 37,880
(¢) Ship's Consumables - - : 112,658
(d) Personal property ; 128,176

Total: = 510,778,714
7. Shipyard repairs are'scl'meduledlto be comleted on 15 March 1969.
8. 'The holes in the flight deck aft were c?u—‘*.ar_uf the landing area.
9. The catapults and amw.tjm gear were not damaged.
10. Damage to aircraft, ground support equipment, aircraft instal-
led emquipment, and air launched weapons equipment was caused by fire, explo-

gions and salt water and 1s described in detail in exhibit 53. nircraft
destroyed were:

TYPE ‘ - BNO

F-4J i . 155804
F-4J , 155758
P47 : " 155756

P-4 .‘135785'
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P-4J - . ¥55793
F=4.J ' 155791

F-4J " ’ 155796

A-7B . , - 154426

: 2~T7B ... 154429
. a8 ' - . 154444
' A-7B : - . 154446
A-TB T o 154461

. B-TB - SRR £~ 2%

C EKA-3B . . 138918

11.  The estimated cost to repa:Lr or replaoe aircraft and rsoc:Lated
equipment is as follows:

“(a) -Rircate < A 544,109,442
(b} Grourxi Support Eun.mrEnt , 611,389
- {c)} Aircraft Installed Equipment “F - 24,500
(d) Air Tawmched Weapons Fouiprent 452,200
" {e) Air Launched Weapons ' 290, 360

Total: 545,487,891

12. The Alr Department is responsible for fire fighting on the
flight and hangar decks and is organized to perform this function in accord-
ance with the Ship Organization and Regulations Manual for ¢V types as
pramilgatéed by NAVAIRLANI/NAVATRPAC CV SHIP INST 5400.1A dated 1 July
1¢68. The org"“? dzation 1s also in accordance with DRattle Control NWIP
50-1B.

13. fThe Engineering Department is’ reC:pms.Lble far all sh rp}nard
fire fighting with the exception of fires irmwolving aircraft on the flight
and hangar decks and is organized to pcﬂrfomt this function in accordance
with the Ship Organization and Regulations Manual for CV types as praml-
gated by NAVAIRIANT/NAVATRPAC CV SHIP INST 5400.1A dated 1 July 1968, The
organization is alsc in accordance with Battle Control NWIP 50-1BE with one
exception. Repair parties 4 and 5 (propulsion repair) are under the control
of the Reactor Officer when fighting fires in the main machinery spaces.

14, Within the framework of their individual responsibilities the
Engineer Officer and Air Officer can take unilateral fire fighting action.
In this case the Air Department activated hangar ‘sprinkling, flight deck-

-+

fog foam, and n:queutad and obtained activation of the water washdown
S5ystem.

15, fThe status of fire fighting ecnnpn_nt pwor to the fire is

found in exhibit 36. Significant ecuipment which was out of cormission
included: :

~{a) #10 Steam Driven Fire Pump
(b} #15 Electric Fire Pump
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16. The High Capacity Fog Foam (HCFF) stations had been overhauled
-and tested jndividually prior to the ship's drﬁnarturr from COMUS on
6 January 1969. |

17. Up to date Planned I-iamtenanoa Syqtem instruc .-er: are not
ava:l.lable fqr these stations.

18. ENTERPRISE had four Twin Agent Imit_;s' in cormission at the time
of the fll"L" ' pe =S

19,  win Agent Unit #23 was pomt&oned on #1 P}t'\’?h_{:rr and -was
manned by AN !

20. - Twin Agent Unit #23 prooeeded to the starboard =zide in the
vicinity of A-7B 312 arriving there léss than one minute after the first
e:v:plosz.on

21.' The nozzle of wunit $23 was manned by AN L who was
ane of the hot suit men. .

22 Twin Agent Units when Lully charqed carry B0 gallons. of Light
Water and 120 pounds of Purple K.

23. Fbcaninatir_:f‘roF Unit #23 after the fire showed that all the
Light Water was expended and all of the Purple X remained. This examination
also revealed that the hoses had been severed and the T Parp e K tank had
been ruptured by shrapnel.

24. Prior to the fire, Twin Agent Unit #20 was positioned hehind
the island.

25, Twin Agent Unit #20 proceeded to the port side in the vicinity
of F-4J 105 and 106 and was fighting the fire about 2 1/2 to 3 minutes after
the initial pmlc:nion

26, This unit was mnrpﬂ h’f AN Ernest L. FOSTER,. ABHL
and AN

27. IExanmination of Unit #20 after the fire showed that there were
5 gallons of Light Water and 120 pmmrﬂs of Purple K remaining.

28. An explosion killed nozzleman PUS’IT:R and heavily cuwzaued Twin
Agent Unit 420,

29, Testirmny concerning tests condiicted at NAS Jacksonville,
indicate that extinguishing a fire involving 1000 gallons of JP-5 in a 67
£t. diameter circle is the approximate capability of a Twin Agent Unit.

30. 1Two Twin Agent Units located an the Hardgar deck were not used
in fighting the fire because deck eidge elevators were not available.
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y 3‘1 E}H"L‘L.:)lt Az descrr*' bes certain c:.x“lcultlec in mﬂ_r:cuh"ﬂ the
Twin Agent Unit. ‘ :

.\c
il

=4 R

 32. There were 3 or 4 fog foam hoses and a lJ.E'f nurber of salt
water hoses employed in the fire fighting prior to the I".'IH_]OI‘ explosion which
occurred abgut 3 minutes after the initial explosion.

33. Initial ef fort.e with fog foam and salt water were di r‘s,c.'*ed
against T-4J's 105 and 106.

34, After weapans began to detonate the hove teams were knocked
do.-m, injured, and fcroed to continually fall back and regroup.

35, Durlng initial fire fighting efforts the eff ectivencss of fog
foam and salt water hoses was reduoed due to the low fire main pressure.

36.. Shra];m_el from exploding weapons pierced hoses .:md mrr:r-_ﬁ h::se
crews to shut down and insert new lengths. i

37. ENTERPRISE did not have new neovprem wramxzd fire hose which
has been approved for use on carriers, :

38. Standard fog nozzles and applicators were urp owﬂ below decks
in extinguishing fires and cooling bulkheads aft of Frame 200.

39. All fog foam and salt water stations in the catwalk aft of
Frame 200 were destroyed by the fire. 'this included fog foam stations
numbers 11 through 16.

40, Shrapnel from the large explosion which ocowrred about 3 minutes
after the initial explosion ruptured the fire main riser serving the island.

-‘11 Until this was repaired there was no fire t1|;|at1nq water immedi-
ately available in the island. .

42. ’ute.r the last major explosions of weapons, fog foam and salt
water hoses extinguished the fires.,

43. Hangar sprinkling was activated in both Bays 1 and 2.

44, Centrol of the hangar sprinkling was not precise and there was
same difficulty in securing one group in Bay 2.

45, The remote starting controls for the HOFF stations located on
the flight deck, hangar deck and CONFLAC Control Stations are on the same
circuit. fAs a result, when the flight deck ::-._.dtlon'f' were destroyed, control
was lost in the hangar.

46. The "E" call circuit for sound powered phones connecting flight
. deck hose stations and HCFF stations is wired so that damage to one station
knocks out all stations on flight ardl hangar decks.

T BT, g
! e




47, At about 0820, J_m*ediately after the irf‘t' e_:-:l;si.osicm, the
Washdmm Countermeasures System was ordered actlvated : '

48. Groups 6, 11 and 12 of the Washdown Countermsasures System
were not activated. This includes all £lushdeck nozzles aft of Frame 190,
flushdeck nqzzles outboard of the shell port side Frames 150-185 and 2
solid stream nozzles port side at Frames 150 and 170. As a result, none _
of the area of the f 7Lgnt deck directly involved in the fire was sprinkled
by the s‘gs* -

, 49, Tt was the rezpons:.bz.llty of unlt mpaJ part_m.‘s 76 and 78 to
activate the after portions of the Washdown Countermeasures System b{ '
opening manually operated valves.

50. The alru'aft Lnlmally involved in thf'a E'«re, 415 4J 105 and 106,
were parked over Washdown Countermeasures C‘ystem nozzlos wth‘h are .a part
of crroup i

51, Branches of grouwp 12 were damaged bry- the G)q')l()blOn‘% which
ruptured the flight deck on the port _ALcle.

52. There is an alterauon, SHIPALT CVAN 3410 which converts the
washdown system to a fire fighting system. It inclwudes push button control
and facilities to dispense sea water or a combination of sea water/light
water, This alteration has not been incorporated on FNTERPRISE.

53. Prior to the start of the fire the total potential Ffire pup
capacity immediately aveilable was 17,000 GEM.

54. Electric pump #14 was out of sexrvice in order to pmwde double
valve protection to electric pump #15.

At P.f’z_:fzr about 30 to 40 minutes the #10 Steam Driven Tire Pump
was placed back in service. This pump was not available during the early
stages of fire fighting.

56. Electric Pump #14 was placed back in service but was not used.

57. Cooling water requirements for the AN/SPS 32-33 mr' ars, Jjet
b] ast deflectors and :m::—.stmg gear are approximately 2,250 GP

58. Jet blast n:lr:,Flector cooling water was secured timu-m-:imteiy 5
to 10 minutes after the start of the fire.

59. Bilge eductors cperating prior to the start of the fire require
about 1,400 GPM. - ‘ '

60. If none of the sections aft of Frame 200 are activated the
Washdown Countermsasures Systf_'n rsxru_l_lfm 10,599 GPM.

DANYT
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61. The fire main pressure was identified as being low at va
times by Commander . Conmander and Lisutenant Lcrrmaﬂder

62. Actic:m was taken to correct low pressure on the after oort
section of tl'm fire main by opening valve 2-103-2 and thHus cross—connecting
it with the fomard and midship port section.

. 63. Action was taken to correct low pressurL on the rrndslup star-.
board section by opening valve 2-107-1 and crosa—c::)nnect:l_ng it with the
forward starboard section.

64. Steam mcst'preslsure on the three steam driven fire pumps was
raised to the maximum in order to increase fire pain pressure.

6€5. There is no C‘ipablllty to open valves and start eloct_rlc fire
pumps from Central Lontml.

66. Of 3, 123 shlp perSOnnﬂl 2 997 had attended fire flqﬁtmg school.

_ 67. Df 2,039 Mr Wing peraam*el 1,753 had attended fire fighting
school.

68, During August and Septerber 1968, the ship held several 2 day
fire Fighting classes at Manchester, Washington which trained 1,091 officers
and men. '

£9., The ghin has a damage contrel training aorovm which provides
instruction and evahmqas repalr parties during CGDE"I al f,)uLLru:r cdrills.

70. The ship has a ccrrpetlt_lve program among repair [JaJ:'tl(_.S in
order to increase effectiveness.

e The Sftip has been freouently‘drj lled at Gereral Quarters since
completion of the Selected Restricted Availability in .j,r,Lcmn“’ 1968.

72. 'TRAPAC Report 3500-2 of 1 November 1968 reports the results
of interim refresher training exercises and the final Battle Problem, The
ship received a grade of 75 per cent (good) for damage control on the final
Battle Problem.

73. COMCRRDIV ONE letter serial 054 of 13 December 1968 reported
the results of the Operational Readiness Evaluation conducted during the
period 2-9 December. TFor the Damage Control portion of tL_iE- evercise, the
ship received a grade of 84. 3 par cent. !

74. For the first day of the Operational Readiness Inspection, the
Fleet Training Group, Pearl Harbor, had assigned the ship a grade of 75.0
per cent (geod) . = mE g
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; 7_: " At the time of the fire, the 1‘:ol"*nf::um'u'_] [xxrtab e damage control
equipment shortages existed:

(a) lS—seal beam lights
- _(b) 10-24" bolt cutters

76. At the tum of Jle fire, the followmg pcrtable damagc control
exqm.ment was ocut of commission:

(a) 2-P250 pumps

5 (b) 1-P500 PO .

" {c) 4-seal beam lamps -
(d) 8~flame safety lamps
(e) 2~red devil blowers

77. The ship expended 811 ~ 5 qallon pails of protem foam durmg
the course of fighting the fire on 14 January 1969.

T L s S LG 5 e e o e Eoath
9. 'The sﬁm has an allowance of 70 lengths of ducting and 20 port-

able blowers. In the gallery deck, runs of up to 200 feet may be necessary

during de-smoking of mr;c}arments Ducting provided is cu‘nbn_mo'm and
difficult to assemble.

80. About 900 OBA cammisters were consumed during the fire fic_,rhtjhc_;.

8l. The ship has an allawance of 3,300 OBA cannisters.

82. Fire parties experienced difficulties in de-smoking compartments
due to the susceptabllity to damage of the aluminum coupling devices on
portable bli:swer ducts.

83. The eductors used in de—watering compartients G'::Prdtf_ on 3 1/2
inch fire hose which is difficult to handle.

84. "There are 2 1/2 inch eductors available which operate off
standard fire hose. ' : :

85. Portable lighting for fire fighters is a head lamp employing a
diffusion type. lens.

B6, 'The ORA was e:rrployed by repair party Trmﬁm] in oontroj_ll ng
fires within the .;.h_p

B7. "rD lechulges were reported with the OBA, and persomnesl U.,Slng
the device were gene ra_.l\,' satisfied with its performance.

88, fThe MK-5 _ Gas Mask was ermlcyed '-‘ucc:c,_;'—?fu] Ly l.ﬂf rupa_r ]:h_L-._-_'.’
personnel to screen out 1rr1tat;nu que and pml:e*-'L the ayes
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89. ﬁersomel were aware of tl'ﬂ limitaticns of the rnask and used .
it accordingly. _ 5
R Ihe.m is no eﬂ.ridence that the rnask was act:ually e:mloyed as-an,
escape breathmg devicer —

: 9l. Same persormal at the mn'edlate scene of the Llrst explosmn
were severely burned _ :

92, In the opa.mon of pea:_‘sonnel flghtmg the fire on the *l.u.j‘ﬂt
deck, their clothmg was effeatwe in prevmmtmq burns.

93. ‘Ihe ‘1ard shell s}cul_'L_ cap and goggles were reported to have been ' i
particularly effectlve in prevmtmq mjur},r , ; : At

94, 0ffloers and other l-:ey perscmnel dc not wear readily dlstmql.ush—
able clothing or eqmgrent, relymg, essentially, for J.dentlflca.tlon from :
stencils on jerseys. ] .

95, Personnel who wore gloves reported them to be very useFul

96, Both of the hot suit rmen were injuréd when their hoods were
blown off by the blasts from the explosians.

97. The performance of the Twin Agent Unit is dependent to some
degree on the ability of the operator. to get close to the fire. Hence, ;‘
effectiveness is enhanced if the nozzle operator is wearing a lot suit. !

98. Fire fié}htjﬁnq crews applied high velpcity fog to weapons under
F-4J 106. ' '

99. The EOD personnel disposed of bambs which were blown forward
as a result of explosions aft, Chief » personally defused arxl, with
the assistance of flight deck personnel, jettisoned a burning 500 pound bomb
which was located on Mo. 3 Elevator.,

100. .‘ihdpc}ns loaded on aircraft on the bow were dewn-loaded and
jettisaned from the No. 1 Elevator, the end of the angle deck, and the for-
ward jettison chute on the starboard side

101. Napalm in the No. 3 Deck Edge Elevator Well was jettisoned.

102. MK 24 flare lockers on the weather deck were 7ett1.5ﬂned. MK 24
flares stowed in mgaza.ne 5~167-M, whlch was ecpupped with sprir ikllﬂ(], were
brought top51c1e and jettisoned. :

103.'_ Pfroti}chnics in loc}.(_rs oﬂ the Ol level aft were jnttlso*)ed.
1104, Magazine 03-176-1-M was sprinkled by Repair Unit 76 shortly

|
after General (uarters was sounded. This action was taken without the per- Ff(aﬁ,fﬂf’
mission of Damage Control. Central This maga?_ne contained qun p.::d.; o




105. Very few of the persomnel involved in the Fire figb:?'_i_ng had
working knowledge of the cook-off characteristics of the weapons involved

in the fire.

106, The fire fic*hﬁng personnel were trained to fight the fuel
fire which {'_Eey initially encountered, but were untrained and unprepared
for the explosions which followed. '

burns, missile

107. IApproximately 371 casualties were handled -Injuries involwved: /

wounds, fractures and lacerations.

108. Casualties were handled in Sick Bay, Forward and After Hattle
Dressing Stations and the Forward and Admidship Auxiliary Battle Dressing

Stations. The

After Muxiliary Battle Dressing Station was evacuated because

of smoke and minor danage.

- 109,
serious casual
the Sick fay £

Injured perscnnel were treated initially by first aid. Iless
ties were held at the Battle Dressing Stations thus leaving
ree to handle the major casualties. :

110, The Main Sick Bay facilities were adequate for the number of
persannel treated and ocould have handled more if necessary.

B i £ 6
chservers aboar

1.1

- dop

that ocould be

The ENTERPRISE Medical Team was assisted bv Medical Officer
rd for the QRI.

The mpbey Of Eagualiies treated sepresente-ab Ut the maximum

treated, personr&l—w:xse without establishing an expectant

category. This is the category in triage which is not treated, with the
expectancy that the patient will probably die.

113.

The After M{llla_ty Battle Dress:mg Station serves as a

scuadron office.

114,

(ne of the dental officgers was trained in general anaesthesia

and thus was able to assist a medical officer in performing an operation.

k15,

The patients evacuated to Tripler Army Hospital were well

ttfﬂ:nl]_lzud and generally had received excellent treatment prior to evacuation.

116,
porting the 'in

Repair party and othu: personnel were V'D*’Y effective in trans-
jured to Battle Dressing Stations and Sick Bay.

117, Torward bomb elevators ware used to move casualties from the
flight deck to the Forward Battle |)re¢51ncr Station.

118.
Midships Auxil

The No. 1 Pilots I_;levator was used to move pdt ients from t
iary Battle Dressing Station to Sick Day.. This elevator is

large enough to accanmodate a man lvmq prone on a stretcher

DL NN '_L.{s
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L 119. Access to the Forward Auxiliary Battle Dressing Station is
tﬂl‘m- < : i

~ 120, The gasoline system was inerted with pi l—_rdqen and pressurized -
to 20 psi. , ‘ . [ :

121, The JP-5 system was drained to the filter level on the third
deCk- ’ . ‘ 3

122, _ attempteci to extingﬁish fires on the port quarter
using the 2 1/2 inch fire hoses mounted on the Fomm gun mount, the
flyz_rxg bridoge, and torpedo deck.

_ 123, 'I‘he ‘ fire hoses were :_rmeectwe because of hicgh relative
wind deflecting the hose stream. w

124, . was exposed to shrapnel and debris from explosions on
the flight deck.

125, The port missile launcher was loaded with one sparrow with
an inert warhead.

126. The crash crane was not used to jettison aircraft during the
ocourse of the fire. ;

127. The dec,'ls*on not to emplay the crane to ]LttJ.SDn aircraft was
made in deference to the lack of protection afforded the operator from explod-
ing ordnance. ;

128. There was concermn that burning hulks pushed over the side might
jecpardize other portions of the ship.

129. Cable runs in the gallery deck are not sealed at the structural
bhulkheads.

130. There was evidence that smoke and flame crcvsged bulkhead 03-252-4
through one of these openings.

13%, Flush deck sircraft start/servicing stations are constructed so
that licuids (salt water or fuel) may enter the ump if the flight deck hatch
is not closed and dogged,

132, The Alr-of floer controlled the fire fighting efforts on the
flight deck utilizing the 5MC and AN/SRC-22 for communication.

133. The Enginser Officer and Damage Control Assistant mnwcf ed
the efforts of repair parties by using the sound powered phones, 4MC and J

Dial telephone systems for canmmicaticn
7 T T N O ;x_;_.l'.q:‘-‘
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134. The Senior Medical Officer controlled the treatment of injured
pe_&.onnel at battle dressing stations by using the J Dial telephones syutm .
for primary cammmications,

135. Commnications from the Hangar Deck Officer and other personnel
in the hangar to Hangar Deck Control were largely by word of mouth and mmners.

196. 'In the opinicn of the senior ghserver from the Fleet Training
Grovp, the flow of information to the bridge was excellent and the Commanding
Officer was kept Lu,Lly meITTEﬂ of the progress of the flre fighting.

137. Because of explosions in the .mmealate v;Lclmty, Repair 7A was
not manned dum,ng early fire flghtmg effort.s

138, -Unit Repair Parties (75, 76, 77, ?E} normally under the control
of Repair 7A continued to fimection uncLJ; the oonttol of Damage Control Central.

139, EOD and ship ordnanoe perscn‘nel were not equipped W'LU"L BN/SRC-22.

140, T Jﬁommon on the progress of fire fighting arvd conditions
existing on the flight deck was not passed tb below decks personnel.

141, Condition Zebra was Yeportﬂd set in 4 to 6 rﬁinubes

142. Condition Zebra was not completely set in the areas for w‘ﬂch
Repair 7A and Repair 35 were responsible, i

143, Initial fire fighting effarts on the flight deck consisted of
employment of the Twin Agent Unitse, hand line fire fighting in the form of
fog foam and salt water hoses, and activation of Washdowm Counternmeasure
‘System. IExhibit 102 is a series of photographs of fire fighting.

144, Fl_.gnt deck crews aggressively attacked what initially was a
large fuel fire.

145. TFire fighting leaders testlfled that at the start they were
conFchent the fire could be contained.

146, The cook-off of a 500 1b bomb after about 3 minutes caused an
explosion which injured fire fighters, damaged fire fighting egquipment, and
spread the fire. -

147. Aircraft located :.rm:edlacely aft of the lqlc:l.'l“lt'] were moved
forward which established a fire break.

‘ 148. nfter each explosion, ng‘nf deck Derson.ﬂul ‘r’t_marlm_ﬂ their hoses
and attacked the fire

149. Damage within the ship was well contained and gene ”"”y Limited
to the areas directly affected }"V the blast of explosions and fragmentation

sociated therewith. D3 \\f‘\ 30
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150. The fire on the flight deck was reported under control by -
about 0857. | R =

1515 AI_'!. fires had been extinguished b-y 1138. ’

‘ 152% On an aircraft carrier there are la.rqe number% of people,
parucularly a:Lr Wing personnel who may not be directly J.nvolved in fire
fighting.’
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b, Opinions ., : “ BEﬂLRbb“.l
1. Unilateral damage cantrol actions taken simultaneously by the
air Officer and Engineer Officer may work at cross purposes. 1In the case

at hand the initial demands of the Air Officer for salt water prabably
exceeded thedavailable pumping capacity.

5 Tnitially there were approximately 3,000 - 5,000 gallons of
Jp-5 involved in the fire. This large fuel fire exceeded the capabilities
of the Twin Agent Units. : .

3. The primary source of the large quantities of burning fuel which
spread over a large area was the external tanks on the -4 aircraft.

4, Because of its 1imitations and the size of the fire, the presence
of a third Twin Agent Unit in the initial fire fighting efforts would not
have prevented the cook-off of the first bamb,

5. Hand line fire fighting systems were ineffective in C‘}{\_J_l’lg'UlShlII'
the initial fire and in keeping prdnance cool encugh to prevent cook—off
Aftar the first major explosion the performance of hand line systems was
further degraded in that hose crews were forced to retreat, regrow and
re-attagk the fires, In short, hand line systems are totally inaderuate for
use in fires invelving grdnance.

6. OQuick disconnect cowlings and a device for rapidly patching
ruptured hose would have greatly aided fire fighting efforts.

7. Hangar sprinkling was not well controlled. This was at least in
part due to design deficiencies which resulted in the loss of control of
sprinkling from Conflag Control Stations. This placed additional demands
on an already over taxed fire main and caused unnecessary salt water damage
to aircraft. However, the immediate activation in the after section of Bay

2 was justified in light of the uncertainty of the situation on the flight
deck.

. The Washdown Countermeasures System was not activated aft because
of the initial lack of comunications with Repair 74 and hence with pnit
fepair parties 76 and 79.

9. Because of the position of the nozzles on the flight deck, the
after port section of the Washdown Countermeasures System (group 12) might have
delayed the cook—off of weapons on F4-J 105 had it been activated. However,
it is doubtful that washdown water would have prevented eventual cook—off.

10, The effect of the Washdown Countermeasures System forward was
primarily to wet down and cool aircraft and possibly prevent second Ary fires
caused by burning fragments projected forward by the explosions. During the
initial phase of the fire the effect of agtivating the forward -*.1.rr_-:tc:111 resulted
in a net loss of fire fighting effectivensss and the subsequent

ubs decision to
shut it down was correct.
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11. Remotely controlled power cperated valves if installed would have
ensured the rapid activation of the Washdown COLH‘]tE‘IITLEI“’I Ires System. ‘

12. In the first five minutes after General Quarters sounded the
following demands were placed on the fire main system:
e : DIEMANDS (GEM]

a. Forward portion of Waslﬂown Counterm;asu;wﬂ st&cm A 1 T 13
was activated

b. ]-’-Iangar Sppinkling, Bay 2 plus one group in Day 1 9,000
c. COCan water for AN/SPS 32 and 33, JED's and S -
. arresting gear :
4. Fire hoses on flight dec:k (4 fog foam, 4 salt water) 2,400
24 245

These demands may not have been simultanecus, however, at any given time the
requirements would have exceeded the 17,000 GPM available. As a result, the
pressure was reduced below the acceptable minimm. In addition there was a
short term high demand created by the ruptured riser in the island.

13. After the Washdown COUIthI!TEaSLLI'.‘ES System was secured, the fire
main pressure was restored to normal.

- 14, The installed pumping capacity is insufficient to permit the
activation of a large portion of the Washdown Countermeasures System and
sprinkling in the hangar bay and still maintain sufficient reserve capacity to
supply hand line fire fighting and magazine sprinkling should it prove to he
necessary. JAdditional reserve should also he available to permit routine
maintenance on cne or two fire pumps.

15. There is in addition to the need for more fire pump capacity a need
for a system yhich will permit remote start from Central Control. The available
pumps could then be brought into operation quickly when a large demandd exists.

16. A high state of training with respect to damage control existed
aboard ENTERPRISE prior to the fire on 14 January 1969,

17. The shortages in portable damage control erquipment out of
commission did not adversly affect the fire fighting efforts on 14 January 1969.

18. The non-availability of portable damage control equipment out of
oomm_smon did not adversly aff&ct the fire fighting efforts on 14 January 1969,

19 gmoke did not prove to be a serious problem :urmq the fire hecause
of the natural vents created by the holes in the Fllqh’r deck. However, the de-
stoking equipment l"'EO\)'E-‘-d to be ineffective when required.

Forp
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20, 'The pmbﬁem of oro\.rldmg ]J.g‘v‘t_'Lrg, both rwxpc‘- and mrta:gle which
is effective in smoke filled, darkened campartments persists. During the early
stages of this fire, electrical power to the gallery deck was not secured thus
making escape from damaged compartments and early fire fighting efforts much
gasler. s '

a Py

21. The allowance of portable damage control erﬂn.}rent with the exwpt_u::rn

of portable blower dects is adequate.
22. The allowance of protein foam is adequate.

23, The ability of repair party persomel to effectively utilize the
OBA and MK-5 gas mask is directly related to their state of training. Experience
on board ENTERPRISE shows that the OBA is a satisfactory breathing device when
properly used by adecuately trained persomel.

24. The injuries to the hot suit men caused by the hood could be avoided

by re-designing the hood liner to fully oover the head amd providing a chin strap
which will fasten the liner to the weavrer's head.

25. Because of the lack of distinctive markings or devices it is
difficult to identify the personnel in key leadership positions on the flight
deck.

26. The brave act of Chief and the men who assisted him re-
moved a serious threat to the island and aircraft loccated nearby. This is
particularly significant in that at the time fire fighting water was not
available to the island.

27. In general, the efforts to remove weapons, flares, pyrotechnics
and other materials which were not directly involved in the fire were timely
and effective. i

28. While not contributing to the fire, some ME-24 flares were un-
necessarily exposed when removed from the magazine and brought topside for
jettisaning.

29. The unnecessary sprinkling of magazine 03-176~1-M may have con-
tributed to the problem of maintaining adequate fire main pressure during the
first few minutes of the fire and was therefore unwise.

30, All personnel engaged in fighting flight deck fires should have a
working knowledge of the cook-off characteristics of weapons involved.
Supervisory persamel should have detailed knowledge. This knowledge will not
only enhance fll:e Fighting efforts, but probably save liwes. The significance
of the presence of live weapons should be stressed in schools
teaching flight deck fire fighting.
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31, NN pefsonm:l engaged in the movement and treatment of casualties
aboard ENTERPRISE generally pcrforrred in an cutstarding manner. OFf particilar
significance was the cuality of the first aid applied on the scene. Throuah
the efforts of all oonc:erned the number of deaths and the p-elson'-:l suffering _
were great'_ly reduced.

32. The movement of casualties to lower dec:k rred_u_c,al facilities via 1‘n;

bamb elevators is efficient and no doubt in this case, saved lives. llowever,
this access route should only be utilized with the permission of DL.C. Central

in view of the possible ocrm*‘mae of watertx_ght or ‘“al 11 th inteqrity.

33. PRelocation of the Iarwarcl mmllary Battle D*om"lrﬁu Station should
be oonsﬂered E ‘

34, - The use of the After Aux:Lllary Battle Dress: ng Station was at least
in part impeded by the presence of equipment associated with its primary function
as a squadron office. This additional equipment made the working space inadequate.

35, The ship's aviation fuel system did not contribute to the fire on
ENTERPRISE on 14 January 1269. Actions taken to protect the system were timely
and correct.

. 36. The Commanding Officer of USS ROGERS (DD-876) displayed courage
and skillful ship handling in maneuvering his ship close alongside to aasist
ENTERPRISE in fighting the fire., Such traditional response in coming to the
aid of a ship in distress should be encouraged and supported by improvement
in fire fighting capability.

37. The d daestroyers and other escort ships have inédequam topside

fire flght_,ng capabilities to render effective fire fighting assistance to
ghips in distress. s

38. 'Ihe decision not to employ the crash créne while there was still
a risk of explosions was correct.

39, It would assist efforts of fire fighting persomnel if those sections
of the flight deck where aircraft might be safely jettisoned were clearly marked.

40, It is difficult, if not impossible, to establish fire boundaries on
bulkheatls penetrated by unsealed cable runs,

41. It is reasanable to expect that same of the flight deck servicing
stations would be in use prior to an incident such as occurred on DNIERPRISE
and that subsequent fires or explosions woulu make it impossible o close and
dog the flight dr_.{:..k hatches.

4) The ENTERPRISE wag organized, trained, and ﬁmnpur d b 11J1C’1':{_J"1 in
an emergency in an effective manner under the control of

the Comanding Officer
and his :.L.bcmil nates and did so. = )
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43, The ship rapidly brouq} t the ecuipment available to bhear upon the

fire, Prior to the first major explosion flre‘lghtm f_ILo_rts proceeded in
acoomanoe with prescribed doctrine.

- 44, The fire fighting systems employed were 1ne;fect~vr_ and thﬁre was
a rn.ajor explosion as a result of the cook-off of a Ml<~82 bamb.

45. The introduction of live weapans to t‘ne flight dpﬂk _Jm'edlaLely
raises the level of risk of a major accident and at the same time places a
requirement for reduced reaction time on those charged with controlling the
spread of damage. Consequently, with existing equipment, a higher degree of
damage control readiness than n]enera"lv used during Tllght operations is
_ necessary. : :

46, After the first major explosion cxbr':trol' of the fire was no longer
practicdble and containment hQC«..J'P the matter of most concerm.

47. The most e:}:ectlve containment technlque WAS to rove the aircraft
aft of the island to eqta,blls'q a fire _nteak.

48, The lack oJ’. more direct cmmam.cations on the hangar deck probably
contributed to the problem in controlling the hangar bay sprinkling system.

: 49, Persomnel not directly involved in the flight deck fire fighting
efforts should in so far as practicable have been kept informed of the general
situation as it developed. Repair Party personnel on the 03 level should have
been informed of the conditions which existed abgve them on the flight deck.

50. 'The high state of training which existed aboard ENTERFRISE produced
the individual leadership at all lewvels which is necessary to an effective
damage control organization. Under the exceptionally fine lLadE-mmp of the
Air Officer and his key subordinates flight deck fire ﬂgl‘ﬂ ing teams fought
against what to sare appeared an impossible situation. After eac major ex-
'11051.011 hose teams regrouped and resumed their efforts. When men fell,
trained backup men took their place. In any event, the aggressive but con—
trolled efforts of these fire firvht'i ng crews prevented the explosions of more

500 pound baombs which almost certainly would have occurred h ad the fires been
allowed to burm unopposed.,

51. The two small holes in t‘}e vicinity of frame 236

port were probably
c.au-P::'l by ZUNI Rocket warheads which also coocked off

in the fire.

52. Bponsons and catwalks tend to impede the flow of liguids over the
gide and the jettisoning of aircraft and debris.

53, The ship'‘s operational r:,apabw J_ity winuld have been limited by the
loss of the aircraft, certain radar radio antennas and the 1LSD platfr:.ir'm. Had
the operuf_ona_l clrounstances dictated, the ship onmr_i have ocontinued to' conduct
flight operations with those undasmaged aircraft remaining. Iaunching oould
have ccnﬁena—‘.-ﬁ as early as 1200; recoveries could have bequn at about 1400.

XOOVI '. } < : DC WM 33
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The Olfm'imj opinions of the Board concerning the ENI'ERPRISE fire are
related to the Russell Report and the numbers in parenthesis refer to recommend-
ations as nurmoered ln that report. i

S, A1) ‘hdvanced Flight Deck Fire Fighting C;vs.-"'r ~ The need for
massive and duick response is yreaffirmed. Anything less will not be SdtlufaC‘tL}ry
Retmote oont.roL is essential to reduce pers:onnel casmiineq

55. (1-2) Purple K/L.‘Lght Water System - Twin Agent Units employed on
ENTERPRISE were ineffective in the faCL of the huge initial 5110 which developed.

, 56. (1-3) Washdown Countermeasures System - This system was not ful_Ly
activated on ENTERPRISE. Sections in the fire area were not operating and hence
no evaluation can be made., Those portions in the forward section of the ship
which were activated did cool the aircraft and may have prevented fires fram
being initiated by burning fragments projected forward by explosions aft. As
was anticipated, the additional demands for salt water associated with activation
of the washdown system could not initially be accommodated and the fire main
pressure was reduced Lelow acceptable minimums. Conserpuen tly, there is some
question as to the advisability of activating the system without sore assurance
that .conventional fire fighting systems will not be degraded.

57. {1-6) . Marking of Escape Routes - There were no specific problems
encountered by persomel egressing from damaged areas on FNITRPRISE, and this
was probab:ly due to the fact that electrical power in the gallery deck was not
lost immediately, MNewvertheless, a standardized marking and lighting system

A=
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58, (1-7) . Additional Bomb Jettison Chutes - For the most part, weapons
were jettisoned over the angled deck and elevators. Only one jettison chute

was emploved. The desion of the chutes should be checked to insure compatibility
with the skids used to .-mqle Weapons. :

; 59. (1-8) « Flight Deck Water System - The island monitor proposed has

some merit, however, a deluge. system using large nozzles located along the edge
of the flight deck would prabably be more effective in applving water where it

15 most needed, on the \f"dDO!'SE

60. (1~9) Interior Cammnications - The 1MC was efféctive in alerting
personnel when General ‘uarters was sounded.

61. (1-10) Pire Hose -~ The new necprene wrapped hose was not in use
aboard ENTERPRISE. lose which is more shrapnel resistant and equipped with
quick disconnect couplings would have aided fire fighting efforts.

62. {1-14) HAOT Maintenance — HCFF Stations performed satisfactorily,
however, Planned Maintenance System Instructions have not been received aboand
ENTERPRISE. Because of deficiencies reported on an INSERV inspection, the ship
had all foam purps over hauled and stations tested pJ:ir_'ar to departure.

L m-i M?OIFIEB



== LIECUASSIFED

§3. {1-20) Portable Ixhaust Blower — The difficulties experienced
in removing smoke from gallery deck campartments again -|L1&,1-_F:Le the nead
to prw:!.de a better ]::ortablo blower for this purpose. ‘

64, 11-21) <Crash Crane Jettlbon ~ The crash crane was equipped with
a blade and Was used to jettison debris after the fires were extinguished.
The crane cannot be employed effectively during a fire involving ominance unless
some degre'e of protection is provided the operator. Consideration should be
given to ins ualllng light weight armor around the cab. Tt would also have been
beneficial to equip the crash crane boom with nozzles which in turn could be
connected by fle.x].b]_e piping to fittings to which fire hoses could be quickly
attaci—xed

5. (1-22) Damage Control Equipage Allowance —"I'he ENTERPRISE allowance
for OBA's, cannisters, foam, fire extinguishers and hoses was adequate.

66. (I1-27) Battle Dressing Station Accessibility -~ The access routes
to the Forward Auxiliary Battle Dressing Station require modification, otherwise
the flow of injured persomnel to Sick Bay and Battle Uressing Stations was
expeditious and orderly.

67. (2-1) Current MK-5 Mask Capabilities - The MK-5 Gas Mask was
effectively emploved aboard ENTERPRISE during the fire. Based on this perforrm-
ance, its ocontinued use as an escape breathing device appears to b warrantecd
provided personnel have knowledge of its limitations.

68. (2-5) SRC-22 (MECKEV MOUSE) for Weapons Persennel - Weapons and
BOD personnel were not equipped with AN/SRC-22 during the fire on ENTERPRISE.
This equipment would have increased their effectivensss. In addition, it would
e advantageous to equip key crash and salvage personnel such as Twin Agent
Unit drivers with the AN/SRC-22,

€9. (2-6) Flight Deck Personnel Equipment — In general the flight deck
clothing provided adequate protection for crews fighting the fires. Iowever,
more fire resistant clothing which fits snugly at the wrists and ankles would
have prevented some of the burns. Gloves should be standard apparel for Flight
deck persomnel and be available as normal issue,

70. (2-7) OBA Improvement - The performance of the NODA was adecuate
and further modifications to this equipnment, though probably desirable, should
be given low priority in deference tb improving other nore critical fire fight—
ing equipment.

71. (2-8) Improved Proximity Suit - Both Hot Suit men in FNTERPRISE
were injured when their hoods were blown off, Improvements to the hot

suit
should include redesign of the hood.
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72. (3-1) _mroved Survivability &f Aircraft ~ The larqe fire which
developed after the first explosion was fueled by JP-5 from ruptured drop tanks.
Design changes to these tanks which would suppress the spread of fuel would .
w\plumnt improvements in fire fighting capability.
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*{4-1) I"n:rcased Munitions C‘oc:,k -COFf Time - The critical factor in
flghtmq 1’1r&. involving weapons is the elapsed time to caok—aff. 'he fire
fighting system must be designed to react rapidly enough to prevent cook-off.
Concomitantly, future weapons must be designed to survive within the reaction
time of the fire fighting system. :

74. (5-1) Air Wing DC/Fire Fighting Training - The fire fighting
training of air wing personnel on ENTERPRISE was evidenced in the performance
of the flight deck fire flqhta,ng crews Whlcn lI‘lClLklEt" many air wing officers
and men. : .

75. (5-2) Fleet Damage Control Training Facilities - The ENTERPRISE
utilized the inactive fire fighting school at Manchester, Washington while the
ship was in the Puget Sound Naval Shlpjdrd Fleet Training Conter, San Diege
and Naval Schools Coamand, Treasure Island personnel assisted. This is an
effective inexpensive method of enhancing the damage control training capability
ofi the ¥est Coast. ;

76. {0-2) [Responsibilities of Air Officer and Damage Control Assistint ——
The division of responsibility between the Air Officer and the Damage Control
Assistant and the prolilems assoclated therewith were apparent during the fire
on ENTEHDRISE. Two manifestations of thig divieion were the simltaneous activation
of the washdovm Countermeasure System and hangar sprinkling which owerleaded
the fire main and tlw. lack of information being provided repair parties in the
03 level concerning the status of fires on the flight deck.

77. (8-3) Duties of Crash and Salvage Crew - ENITRPRIST was organizod
with an independent crash and salvage crew. Their rapid rcaciion time in
attacking L1~:~ Fire with Twin Meent UmLs is evidence of the wisdom of this
change. '

78. (9-1) Damage Control Training Requirements - The INITRPRISE con-
ducted damage control drills in one form or another daily. 'This training was
reflected in the perfornmance of the crew.

79. 4{9-2) ship Maneuvering During Fires - An authoritative treatise on
the maneuvering of a carrier during a fire would have porhaps assisted the
Commanding Officer.
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c. PRecomerdations - DEBLASSIFIEB
1. That as a matter of the highest priority, a new system he
aeveloped to control flight deck fires, whether self or enemy inflicted,
invalving fuel, aircraft and weapons. This system must include missive cool-
ing as well as rapid extinguishment. It must provide flexdbility, selectivity,
and redundancy. The system must not compete with other systems for power, -
water or exiEnguishing agents. Controls must provide for remote activation
and response must be inmediate, There must be a capability to test the sys-
tem regquldrly without damaging the aircraft or flight deck aquipment. ’I’n{:
dynamics of the carrier flight deck are unique and the fire fighting system
mist be structured accordingly. The requirement for this system is dxmrentcxi
by 161l lives, 200 million dollars, and the loss of B CVA months of operating
time since 29 July 1967. The system should be a mili tary dLl:dr*tﬂl‘lEi‘_iC far
all CVA's and rank in importance w1th the a_r:n'.arrent and aircraft launch and
recovery systems, . : ‘

2. 'That special conditions of reac‘..iness‘for flight deck fire fighting
be established that are campatible with the lewels of risk of explosion and
_ fire which are present at any given time. The risk levels should relate to
the amount and types of weapons present on the flight deck. Headiness condi-
tions sbould fall between Conditicn IIT and General fumarters and include men
on charged fog foam hoses, pcr-aormel stationed at Washidown Counteaneasures
System valves and preparation in the fonm of special spotting or towing
arrangements widch permit the rapid establishment of a fire bLreak.
3. That ENTERPRISE be provided with sufficient salt water pumping
capacity to meet the demands of all fire fighting systems which might
reagonably bheexpectad o e activeted during an emerency such as ooourred
gn 14 January 1969, sSufficient reserve capacity mist also be avallable to

promde for magazine sprinkling and preventive or corrective maintenance on
a percentage of the pumps.

4. That the principles of human engineering b applied in a re-
study of the design of the Twin Agent Unit in order to detonmine the number
of gperators required and at the same time the optimun conticguration to
permit rapid activation.

5. 'That men on the crash and salvage team desirmated to man the :
Twin Agent Unit nozzle be dressed in hot suits.

6. 'That updated Plammed Maintenance System documentation for
the High c'_‘dr.ut_ity Fog Foam Stations ke provided all carrvicrs at the
r:’arlmst feasible af‘rj

7.. That flight deck fire hoges be equipped with quick dis connect

CCJLrp.LJ_ﬁcJS and that the ship damage control allowance le revised o include
Cocu,r Lm.l-r. Stop and Coupler dev:Lccs to permit rapid repair of leaking
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‘ 8. That an alternate fire main supply to the island lr:
installed.. gy ; ‘

L9, That remote starting oonmls for the HCFF Stations From
the Conflag Stations, hangar and flight deck stations be separately
wired ili order to preclude loss of control of hangar sprinkling be-
cause of damage to the flight deck controls.

10, " That separate "E" call circuits be provided between each con-
trol station and the associated HCFF station.

11, That antil such time as remote cantrols are installed on
valves tp activate the Washdown Countermeasures System, two persomnel

in each repair party be specifically assigned 1.3’1@ responsibility of
activating each valwve m the system,

12,. That PriFly and the Bridge be equipped with small scale
diagrams of the washdown system showing the location of each group
sprinkling the flight deck,

13. That activation valves be clearly marked with the number
of the washdown group controlled. ;

14. That a status board be kept in Damage Control Central on
which is recorded the opening or closing of washdown system valving
in order to ensure activation in the event of an emergency.

15. That doctrine and training in the employment of the wash-
down system stress the need to selectively activate the system in
order not to excecd the available salt water purping capacity.

l6. That all electric fire pumps he conficured for fully remote
start from Central Control or from Engineering Operating Stations.
17. That the ENTENRPRISYE concept of a ship's Pamage Control
‘I'rairw.ing and Fvaluation Team is well founded and should be adopted as
standard for all earriers. ;

18- That the use of the fire fighting school facilities at
Manchester; Washimkrton be made standard practies for all carriers in

restricted availaldlity or J:*egulm overhaul &t 1"-1"1Lt Sound Haval Ship-
yard., '

v T.fhrlt a better pormble exhaust blower he developed for use
in :lemklnq cxrthutm_nt_&..

20. ‘That the clanug(. dontrol allowance include additional lengths
of ducting for -existing portable fE-:'JLr*Ll...L J-'ILT\JQ_‘L% and that—a
ccwmling be p"‘DVHJLd

more raned
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3 21. ‘That the damage contJ:Ol allcwanoe e rew._,ed to include
eductors wtuch operate off 2 1/2 inch f:L_T_'E: hose .

22. That a study be made to devp]op a p-ijrtabie headlamp for

. repa_u:a.party personnel which is more effectkve in smcﬁce. '

23, - That fleet personnel continue to employ the MKS gas mask
as an escape hreathing device with the provise that they be thoroughly
brleFe& on its limitations.

24, That all flight deck personnel ]:xe eq*uopﬂd -.uth the hard
shell skull cap and glovcs. _

25, That developmental efforts be continued to provide more
fire registant clothing for flight deck personnel. This c¢lothing
should be designed with a snug fit at the wrists and ankles,

26. That a distinctive marking system be adopted which will
permit easy identification of officers and senior chief petty officers
on the flight deck and in particular those responsible for directing
the fire fighting and weapons disposal.

27. That the design of bomb jettison chutes be reviewed to
ensure that there is sufficient clearance for ALRD series handling
skids. W 5

28, That the Commanding Officer, ENTERPRISE have applicable
instructions concerning the protection of ordnance in magazines re-
viewed and changed if necessary to prevent the inappropriate removal
and jettisoning of weapons 'in deep sprinkled magazines.

29, 'That an authoritative manual be written which describes the
behavior of weapans in a fire. This manual should include cook-off
times, temperatures, and a description in understandable terms of refer-
ence of the foree of the explosion which might be expected.

30. That dental officers on CVA's be trained in gencral anes-—
thesia so that they might assist medical officers in an emergency such
as occurred on ENTERPRISE,

31, That better access to the Forwaxﬁ fancili ary I*mtle Dressing
._-taL_'Lon be provided or the stqt:n:)n be relocated

32. 'That the space aﬁglc_.rwd for the’ Iafﬁ-f-r huxiliary Battle
Station be used exclusively for this purpaose or rearranged to Ensure
that adecuate v.rorkn_m] space is available in uneruenu:w
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33, That a brief sumary of lessons learned with r respect to
ship handling in emergencies such as occurred on FNTTRPRISE be pre-
pared. This document should include major inecidents from World War IT

as well and be made avallable to pmspact_we Commanding Officoers.

) 34 That- the sl'upalt to modify the Washdown Countermn sures | .-
System be accamplished on ENTERPRISE and other carriers as an interim
solution until such time as the advanced system is completed.

35, That the c:rash'dréne be modified to provide better plOtGCLlDt’l
for the operator and fittings on which to’attach fire hoses.

36. That safe alrc:raft jettlson locations be designated on each
carrier and flight deck crews be instructed accordingly.

. 37. That sponsons and cat\#élks be designed insofex as practical
to rapidly drain liquids and permlt the jettisoning of aircraft and

- other debris.

38. That all cable runs in the cal‘].ew deck be sealed at Lhe
main structural bulkheads.

39.. That flush deck aircraft starting/servicing stations be
modified to prevent licquids from entering the ship even thoudh the
hatch msrf be open.

4¢. That ship ordnance and ECD persomel e wjuipped with
AN/SRC-22 "Mickey Mouse." ' ' '

41. That damage control doctrine be revised to ensure there
is a flow of information across the interface between air department
and repair party fire fighters, It is particularly impartant that
repair party personnel on the 03 level be kept informed of the status
of fire fighting on the flight deck.

42. That damage control doctrine be revised to ensure that
persannel not directly involved in the fire fighting efforts be kept
informed of the situation as it develops and utilized as rescrves
when the need arises. - :

43. That tudj.es be initiated to determine the feas 9‘1“14.11__'{ of
suppressing the spread of fuel from aircraft lﬂrﬂp tanks when struck
by high velocity pmjectlles

441 " That damage control doctrlne training, and drills be

. revized to recognize the. coordination problems generated by the split

fire fighting responsibilities between the damaqe control organization
angd the Air Department. The Dridge mist be prepared to act as the

.coordinating point and where ccrrpet_mg requirements dr_,wﬂer, oXRErclse

overall control.

- DECLASS Figp

v ORAWNME T

=E"'I“=|!|.

ety



. o ==L\
Bl

45, That dﬁsttwers r:md other esco; type ships be eqm.pped
with increased topside fiIa flghi;l.r»g eqm]:mznt to render. assistance.
to other ships. :
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