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-

The counterinsurgency and unconventional warfare environment of 
Southeast Asia has, resulted in the employment of USAFairpower to meet 

"a I1lIltitude of requirements. The varied, applications of airpower have 
, involved the full spectrum of USAF aerospace vehicles,support equip­

ment, and manpower. As a result, there has been an accumUlation of 
operational data and experiences that, as a priority, must be collected, 

- documented, and analyzed as to current and future impact upon USAF pon­
cies, concepts, and doctrine. 

. Fortunately, the value of collecting and documenting our SEA experiences 
was recognized at an early date. In 1962» Hq USAF directed CINCPACAF to 
establish an activity that would be primarily responsive to Air Staff 

. requirements and direction, and would provide timely and analytical studies 
of USAF combat operations in SEA. 

ProjectCHECO, an acronym for Contemporary Historical Examination of 
Current Operations, was established to meet this Air Staff requirement. 
Managed by Hq PACAF, with elements at Hq 7AF and 7AF/13AF, Project CHECO . 
provides a scholarly, "on-going" historica" examination, documentation, and 
reporting on USAF policies, concepts,and doctrine in·PACOM. ThisCHECO 
report is part of the overall documentation and examination which is bein.g . 
accomplished. on~with the oth~r CHECO publications, this is an authen- ~ 
tic fo ment of the effectiveness of USAF a'irpower in PACOM. 
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3. MAJOR COMMAND 

a., TAC . 

(1) HEADQUARTERS, 
• • 1 (a) DO. • 

(b) XP •• 
(c) DOCC. 
(d) DREA. 

. " .•..• 2 
. . . . . . • 1 

".. . • 1 
,(e) INO •••••• • • 1 

(2) AIR FORCES 
(a) 12AF 

1'. 000. • •• • 1 
2. IN • • •• • 1 

'(b) 19AF(IN). • • 1 
(c) USAFSOF(DO) • 1 

(3) WINGS ' 
, (a) 1S0W(DOI) •• • 1 

(b) 23TFW(DOl). • 1 
(c) 27TRW(DOI). • 1 
(d) 33TFW(DOl). • 1 
( e) 64 T AW ( DO l) • • 1 
( f) 6 7TRW ( C). • • 1 

'(g) 75TRW(DOI).. •• 1 ' 
(h) 316TAW(DOP) ••• '. 1 
(i) 317TAW( EX)'.. • • • • 1 
(j) 363TRW(DOI) •• .1' 
(k)' 464TFW(DOIN). ,. • 1 
(1) 474TFW(TFOW).. • 1 
(m) 479TFW(DOI) •••• 1 
(n) 516TAW(DOPL).. .1 
( 0) 4403TFW ( DO I). • • • l' 
(p) 58TAC FTR TNG WG •• 1 
(q) 4554CCTW (DQl) .'. • 1 

(,4) TAC CENTERS, SCHOOLS 
(a) USAFTAWC(DA} •••• 2 
(b) USAFT~RC( IN). ': 2 
( c) USAFT ALC ( DAL ) • 1 
(d) ,USAFTFWC( ORA) • .'. 1 
(e) USAFAGOS{EDA) • • • 1 

v 

b. SAC 

(1) HEADQUARTERS 
(a) DOPL ••••• .1 
(b) XPX • .' • • • • 1 
(c) DM. • • • • • • 1 
(d) IN. • • • • • • 1 " 
(e) OA.. •••• .--1 
(f) HO. • • • • • • • 1 

(2) AIR FORCES 
(a) 2AF(INCS) 
(b)8AF(DO). 
(c) '15AF(IN). 

• • • • • 1 
• 2 
• 1 

,c. MAC 

(l)'HEADQUARTERS 
.j (a) 001 • • • • • • • • 1 

(b) 000. ~ • • 1 
(c) CSEH. • • • • 1 
(d) MAeOA •• '. • 1 

(2) AIR FORCES 
(a) 22AF(OCXI). • 1 

(3) MAC SERVICES 
, (a) AWS(AWCHO). •• 1 

(b) ARRS(XO)~ ••••• 1 
(c) ACGS(CGO) • • . • • 1 
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d. ADC i. MC 

(1) HEADQUARTERS 
. (a') DO. '. . . . .. . 1 

(1 ) .HEADQUARTERS· 
(a) ALDOC-A. • 1·· 

(b) DOT . . . . ~ 1 
(c) XPC . . . . . . . . .. 1 

(2) AIR DIVISIONS 
(a) 25AD(IN). 
Cb) 29AD(DO). 
(c) 20AD( IN) . 

• • . 1 
· 1 
· i 

e. ATC 
. (1) ATXPP-X . . . • • .'. 1 

f. AFLC 

(1) HEADQUATERS 
Ca) XOX . • . • 1 

g. AFSC 

(1) HEADQUARTERS 
(a) XRP . . . . . . 1 
(b) XRLW. . .. .. '0' 1 
(c) .SAMSO(XRW) ...... 1 

. ( d) S DA. . ._. .. 1 
(e) CSH . . . . . . 2 . 
(f) DLXP. . . . . 1 
(9) ASD(ADJT) . . 1 
(h) ESD(XO) . . . . 1 

, (i) RADC( EMOTL) . . . . . 2 
(j) ADTC(CCS) ....... 1 
(k) ADTC (SSL T). . . ... • . 1 

. (1) ESD(YW) . '.. .. 1 
(m) AFATL(DL) . . l' 

h. USAFSS 

(1) HEADQUARTERS. 
(a) ODC. '.' . 
(b) CHO .... 

(2) SUBORDINATE UNITS 

. 1 
• •• 1. 

(a) Eur Scty Rgn(OPD-P) . 1 
(b) 6940 Scty Wg (OOD) .. 1 

j. USAFSO 

(1) HEADQUARTERS 
(a) CHS. . .. . •. 1 

k. PACAF 
o· 

(1) HEADQUARTERS 
·(a) DP . . . . 1 
(b·) IN . . . 1 
(c) XP . . . . .. . 2 
(d) CSH. . .. 1 
(e) DOVD . . . .. . 5 
(f) DC . . . 1 
(g)DM.. .1 

(2) AlR FORCES . 
(a) 5AF 

1. CSH . . .. . 1 
2. XP. . . .. 1 
3.' DO .......• 1 

(b) .. Det 8, ASD(DOASD). o. 1 
(c) 7AF . 

1. DO .. 
. "2". DIP . 
3. XP ... 
4. DOCT. 

. 5. DOAC. 
(d) 13AF . 

1. CSH •. 
I. XP ..... 

(e) 7/13AF(CHECO). 

(3) 'AIR DIVISIONS I 

. (~) 313AD(DOI) 
. . (b) 314AD(XP). 

(c) 327AD 
1. DO. . . . 
2;· IN ... 

(d) 834AD(DO) .. 

· 1 
. . . 1 

. . 1 
• 1 
• '2 

· 1 
• 1 
· 1 

• 1 
• 2 

.. 1 
• 1 
• 2 
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(4) WINGS 
(a) 8TFW(DOEA} . • 1 
(b) 12TFW(DOIN}. .1 
(c) 35TFW(DOIN). • 1 
(d) 56S0W(WHD} • • 1 
(e) 347TFW(DO) • • ._ • 1 
(f) 366TFW(DO) ••••••• 1 

, (g) 388TFW(DO) •• , •• , • 1 
(h) 405FW(DOEA). ••• • 1 
(i) 432TRW(DOI) ••••••• 1 
(j) 460TRW(DOI). • 1 
(k) 475TFW(DCO). • • 1 
(1) 1st TestSq(A) •.• 1 

( 5) OTH ER UN ITS 
, (a) Task ForceALPHA(IN) •• 1 

(b) 504TASG(DO) ••••••• 1 
, (c) Air, Force Adviso'ry Gp .• 1 

m. USAFE 
(1) HEADQUARTERS 

(a) DOA. • .'. • • . • • 1, 
(b) DOLO . • • • • 1 
(c) DOO •• ~ • • • ~ • 1 
( d) X DC. .. '.. • , • • • 1 

(2) AIR FORCES 
• 2 (a) 3AF(DO) •• 

(b) 16AF(ODC). 
, (c') 17AF( IN) • 

...... • '1 
.,1 

(3} WINGS " 
(a) 36TFW(DCOID) • 
(b) 50TFW(DOA) •• 
(c) 66TRW( DCOIN-J) 
(d) 8lTRW(DCOI) •• 
(e) ,40lTFW( DCOI) • 
(f) 513TAW(OID) •• 

(4) GROUPS 
, '(a) 497RTG( IRCOD). 

'", 

.', . 

· 1 
• 1 

" . . 1 
· 1 
· 1 

• . • . '. 1 

• 5 

vii 

4. SEPARATE OPERATING AGENCIES' 
a. ACIC(DOP)' •• p , .' ••• 2 
b. AFRES(XP) ••••• ' ••• 2 
c. AU 1: ACSC-SA • • •• • 1 

~. AUL(SE}-69-108.. • 2 
~. ASI(ASD-1). •• .'1 
4-. ASI (HOA) ••• • • ',. 2 

d. AFAFC(C,EtD •• ' •••• ,. 1 
e. ANALYTIC SERVICES, INC. 1 

\ 
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5. MILITARY DEPARTMENTS, UNIFIED AND SPECIFIED COMMANDS ,AND JOINT STAFFS' 
" 

a. COMUSJAPAN •••• " . 
b. CINCPAC (SAG). •• • 
c. CINCPAC (J30l)'. • 
d. 'CINCPACFLT (Code 321). 
e. 

,', f. 
g. 
h. 

COMUSKOREA (ATTN: J-3) 
COMUSMACTHAI . • 
COMUSMACV (TSCO) 
COMUSTDC (J3)., . 

i. USCINCEUR (ECJB) 
j. USCINCSO (DCC). .. 

. .'. . ... ' .. 

k. CINCLANT (0021). • ••• 
'1. CHIEF, NAVAL OPERATIONS •••.•••• 
m. COMMANDANT, MARINE CORPS (HQMC) • ;' 

," ", 

n. CINCONAD (CHSV-M). , ••••••••••••• 
o.DEPARTMENT OF THE ARMY (TAGO). 
p. JOINT CHIEFS OF STAFF (J3RR&A) 
q. JSTPS. . . . , . . . " .. ...,..... 
r. SECRETARY OF, DEFENSE (OASD/SA) 
s. CINCSTRIKE (STRJ-3) •••••••• ' •• 
t. CINCAL (HIST) .. ". ' •• '. . • • • 

1 
1 
1 
1 
1 
1 
1 ' 
1 
1 
1 

. • • . 1 

.• •. 1 
1 

. 1 
1 
1 
1 
1 
1 

u. MAAG':CHfNA/AF Section (MGAF-O) • ... • • 
1 
1 
1 v. HQ ALLIED FORCES NORTHERN EUROPE (U.S. DOCUMENTS OFFICE) 

w. USMACV (MACJ031) • • • • • . . 1 

6. SCHOOLS 

a. Senior USAF Representative, National War College. • • •• • 1 
b. Senior USAF Representative, Armed Forces Staff College. • 1 
c. Senior USAF Rep, Industrial College of the Armed Forces. 1 
d. Senior USAF Representative, Naval Amphibious School. • 1 
e. Senior USAF Rep, U.S. Marine Corps Education Center. 1 
f. 'Senior 'USAF Representative, U.S. Naval War College. 1 
g. Senior USAF Representative, U.S. Army War College. • 1 
h. Senior USAF Rep, U.S. Army C&G Staff College. • • • • • l' 
i. Senior USAF Representative, U.S. Army Infantry School. • • 1 
j. Senior USAF Rep, U.S. Army JFK Center for Special Warfare.. 1 
k. Senior USAF Representative, U.S. Army Field Artillery Sc;:hool 1 
1. Senior USAF Representative, U.S. Li.aison Office. • • • • •• 1 

7. SPECIAL 

a. The RAND Corporation •••• • . • • 1 
b. U.S. Air Attftche, Vientiane. ... , .- . '. . 1 

viii 
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FOREWORD 

'Attempts to create helicopter landing zo'nes through the use of tac­

tical strik,es were made ~s early at October 1966 in the eastern II Corps 

, Tactical Zone (CTZ) under Operation Irving, only to meet with a conspic-

uous lack of success. ' As a forwar~ air controller (FAC) reported after 

one sUGh operation: 
11 

"FinaZ Zy" tauard the end of the day" we had foW' aonneat­
ing araters out of at Zeast 20 attempted bombs" but the 
finaZ evaZuation by the ground aorrmander was that, 
aUhough we had aZeared fha area, the terrain was too rnutJh 
of a sZope, or too rough to use as an LZ anyway; so there 
was a waste of about four ;;cI'ties." , . 

, 2/ 
Another FAC in the same operation ruefully recalled that -

" ... after expending five fUghts, of fighters, we sUU 
didn't have an LZ, that you aouZd Zand a chopper in. . 
In many aases we expended a grea'!; deaZ' of ordnanae, in an 
'area and never aatuaUy aonstrua'/;ed an LZ." 

The-general opinion of the FACs and 'air liaison officers (ALOs) after 

the over-all operation was that the u.:;e of a tactica'i air effort to con-
... , . . 

struct LZs for the Army was "quite il waste of tactical airpower. 1I Even 

after sufficient strikes had been put in td clear the area, the resulting 

craters usually made the landing zone ~nsuitabl~ for helicopter operations. 

This report follows the evolution of a different 'concept: that of 

dropping a ,"bigll bomb from a 'transport type aircraft to create lIinstant" 

helicopter landing zones in Southeast Asia (SEA)--from incepti'on, through 

development and testing, to eventual adoption as a standard, highly suc­

cessful operational tactic which would stand as an exemplar of inter-
~ , 

service cooperation. 

'.,., 
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, CHAPTER I 

BACKGROUND 

On 20 November 1967 , the Military ,Assistance Command, Vi'etnam (MACV) 

Scientific Advis~r Office r~quested assistan~e from the SEA Mobile Expl07 

sive Ordnance Disposal (EOD) team at Tan Son Nhut AB, RVN, in helping to' 

design a method for explosively clearing helicopter landing zones in 

heavy jungle terrain. Under a project later to be known as Combat Trap/ 

Commando Vault, it was decided to try"the M1l8 3,OOO-lb. demolition 

bomb for this purpose. On 9 December 1967 the bomb, 'together with the 

necessary equipment, was flown 'to Oak To, in northwestern II Corps, and 

placed nose-down on a wooden rack 20 inches ,above the ground. Later in 

the day, an Army CH-47 helicopter airlifted the platform and Jowered it 
. . .. 

onto the selected site in heavy jungle near Oak To, while EOD personnel 

set u~ booby traps at distances of 10,'50, 100, and 150 feet from the 

bomb. On 10 December ]967, ~hen the EOD team detonated the weapon, the 

jungle was cleared for an area' about 150 feet wide, and all booby tra'ps' 
11 

were eithe)' detonated or dlsabled by the blast. 

As a resUlt of this helicopter la~ding zone eval~ation, MACV directed 

Seventh Air Force (7AF) to develop the capability of delivering specialized 

ordnante fo~ clearing such heayily-jungl€d areas. Us~ of the Ml fuze 

extender on Mk 84 and M1l8 bombs gav~ 7AF a partial capabi'i'ity in this 
5/ ' 

di rection.-

The Armament Development and Test Center at Eglin AFB, Florida, also 

conducted tests between 29 April and 31 July 1968 to obtain tree-clea~ing 

1 
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data on'the blast effects of 1,000-lb. samples of two different explosives--
* " 6/ 

DBA7 22L,and Astrolite A-1-5--usingTritonal as a base comparison. -

The explosives were loaded into BLU-1B/B (fire bomb) casings to minimize 

fragmentation effect, then statically detonated in a forested ,area to 
, Jj 

work up peak overpressure, and effects data. 

Each test site consisted of a l50-foot-diameter circle of trees, 

similar in density, size, and type to those which might be encountered in 

Southe~st Asia. At the center of each test site were four or more large 

trees, atlea~t one of which had to be over 18 inches in diameter and 

located within 15 feet of target, center. Fifteen detonations, with 

various combinations'of fuzing ,and height of ~he, bomb above the ground, 

yielded pressure data and gave a rough indication of tree-clearing 
§j 

capa~il ity. 

Under the conditions, of' the tests, it was found that 1,000~lb. bombs 

containing any of the, three types of explosives failed to clear a fores't 
9/ 

area suitable for helicopter landing operations. - Thus, it became 

obvious t~at, if "instant" helicopter landing zones were to be constructed 

in forest or jungle of any real density, far heavier munitions (even 

'heavier than the Mk 84 and, Ml18 bombs already tested in South Vietnam) 

would have to be employed. Simultaneously, the U.S. Army began tests of 
, ' 

the M121 10,000-lb. bomb at Foy't Benning, Georgia. This ino)1ster, in 

storage si nce the reti renie'nt of the B-'36 bomber" was stati cally detonated 

*Tritona 1 was composed of 80 per cent TNT and 20 per cent powdered 
aluminum. 

2 
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I,' ,.---in--a-wooded artillery'range.Wh,ile the results were satisfactory, 

\ ' 
i 
I 

practrcal considerationsdem'anded aeria,l delivery for any employment in ;1. 
. '.' 

So~theast Asia. As a result, the M121 was modified and r~designed to 

conta,in two independent fuzing systems ,qne fot:'Ward and one aft,' as well 

as a stabilization parachute. Continued testing with inert bombs on 

western test ranges, using both the Army's CH-54 "Flying Crane" helicopter. 

and the Air ~orce"s C-130, demonstr:ated the feasibility of using the 

latter as a "borrber," but eventually resuHed in a decision to abandon 
10/ 

further employment of the big helicopter in this role. --

In,December 1968, the 834 th Air Di vi s i on, headquartered at' Tan Son 

NhutAir Base, RVN,conducted a ten-weapon opfrational test of the M12l 
11/ 

in South Vi etnam, agai n under the code name Corrbat Trap.- From these' 

inchoate experiments eventually evolved the operational concept called 

Commando Va.ult, which was subsequently'to be tested and evaluated, then 

employed regularly in Southeast Asia. 

3 

CONFIDENTIALI 

-' 



i. ... WliUI:& t • 

CONFIDENTIAL 

CHAPTER II 

INTRODUCTION OF THE SYSTEM TO SOUTHEAST ASIA 

COMUSMACV1s or.iginal request had stated that the. desideratum was 

for landing zon~s of f{ve-heTitopter size and that development efforts 

~houldbe concentrated an the largest weapon compatible with C-130 
l?j 

del i very. In the dense jungle environment normally encountered in 
" 

Southeast Asia, even the largest weapon then in the in,ventory--the 

10,000-lb. M12l--was inadequate to,this demand. Experience showed that 

when target ~el~ction criteria were closely adhered to (i.e., basitally 

level terrain and within MSQ-77/TPQ-10 radar accuracy parameters), the 

M12l would effectively clear a one'or two-ship landing zone a little 
, 13/ 

, over 90 per ceFlt of the time.-

A seri es of messages between November 1.968 and February 1969 di s­

cussed the question of what munition to use. Shou,ld new weapons be 

develo'ped, production be resume'd on old ones, "super heavy" (25,000 to 

35,000-lb.) bombs be considered, or new, more powerful high explosives be 

adapted for use with smaller casings?' All of these alternatives:~ere 
, ill' ' 

weighed and pondered. The inventory of M121s was extremely low, and 

; 
,r 

the Office of the Air Force Chief of Staff (CSAF) favored resumption of 

production of the weapon. In response to this high-level preference, the 

Air Force Weapons Laboratory,' Special Applications Branch at Kirtland 

AFB, Albuquerque, Ne\,1 Mexico, devoted its early efforts to adapting the 

M12l bomb to the new role. 

Since the quantity of existing M12ls was so limited as to offer 

little future practical employment, unless their manufacture were resumed, 
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The Air' Force Weapons Laboratory's Special Applications Branch concluded 

that i.t might be advantageous to try a new explosive, DBA-22M, which had 

been developed for Sandia Laboratories, and load it into a larger bomb 

casing. As a result, in early Decem,ber 1968 the Air Force requested 

Sandia, 'through the Albuquerque Operations Office of the Atomic Energy 

COlT111ission, to design,'and develop a possible follow-on bonD to the M121, 

weighing 15,000 pounds and filled with the gelled-slurry explosive DBA-22M. 

The resulting design and development program lasted approximately one' 

year, winding up in the autumn,of 1969. With the development program' 

completed, the Air Force requested the Albuquerque Operations Office of 

the AEC to undertake, through Sandia Laboratories, the fabrication of 

225 emergency-cap.ability 15;OOO-lb, BLU-82/B bom,bs. Simultaneously, pro­

gram management was transferred from the Special Applications Branch at 

Ki'rkland AFB to the Armament Development and Test Center at Eglin AFB, 
lli 

Florida. 

, During this period, tests of a 15,OOO-lb. gelled-slurry, explosive­

filled bomb were being conducted at Tonopah Test Range, Nevada, in con-' 

nection with the Cloudmaker Program. This was followed by th~ first live, 

full-scale test drop of a BLU-82/B a~ the Tonopah TestRan~e on 1 April, 

1969, the rigging of the bomb and its cradle to the Air Force aerial 

delivery platform having been'performed at ~,l Centro Naval Air Facility 

(NAF), California. The' rigged bomb was loaded on a C-130 aircr.aft and 

the drop staged out of Hill AFB, Utah. The bomb impacted on one of the 

large dry lake bed targets at the Tonopah Range. Informed of this test, 
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Seventh ,Air Force recofTll1ended that any decision on ,whether or not to pro ... 

duce the M121 be delayed unt'il the results of the Nevada desert drop 
16/ 

could be.evaluated.--

In'its protest against resumption of M12l production, 7AF argued as 
]11 

follows: 

"The L5 J 000- Lb . . Uquid.- fi ned dev'iae aurrenHy undergoing 
te~ting'at Tonopah appears attraative from severaL aspeatso 
The binary L.iquid expLosive aq:n be shipped and stored in its 
two aomponent parts, whiah ci.!'e non-expLosive when not aombined. 
The advantage of storing non-expLosive items rather than 
Larger expLosive paakages shouLd not be overLooked. Further, 
in view of the' requirement for e'ven Larger HLZ (heUaopter 
Landing zone) aonstruation devices, it appears that the . 
Liquid expLosive system offers a great deaL of fLexibiLity 

. and growth potentiaL.", ' . ' , 

Initial Drops 

The results of the Nevada tests showed that the larger' weapon had 

sig,nificantly greater blast effect and peak overpressure than the M12l, 

but, pending comparison drops betwe'en the two in the SEA area, the M121 

was given its first tactical employment in support of Operation Taylor 

Common in I Corps Tactical Zone. Under TPQ-10 (a Marine radar system' 
, , 

comp,arable to the .USAF's MSQ-77) guidance, ten of the 1O,000-lb. bombs 

were dropped between 12 and 20 December 1968. The average miss distance 

fr'om the desired point of impact was 103 meters, although it should be 

noted that the greatest miss distances occurr~d on the first four drops, 
18/ 

when all concerned were still in the 'learning stage.- These were tenned 

training and test drops for the system; therefore, LZ size and suitability 
.!Y 

were not recorded. 
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Following the'initial drops, the use of the M12l as an HLZ clearing 

device became standard procedure, with requests for its use totalling 

more than 20 per month. The 1 ong"-awai ted opportuni ty to compare the effects 

of the lO,OOO'and l5,OOO-lb. devices came in the spring of 1969, when 

the first of the e~perimental 15,OOO-lb. CD-ls arrived in SEA. 'The CD-l 

(its production nomenclature was ,later changed to BLU-82/B) was virtually 

handmade, but nevertheless (or, perhaps, because of this fact) functioned 

perfectly. On 11 May 1969,.two CD-ls and two M12ls wer~ dropped, to per­

mit a comparison of the two weapons. The findings of the' evaluation were 
?1Y as follCNJs: 

HandUngand loading of the CD-'Z were virtually identical to 
those of the MZ2Z, with the,exaeption of the requirement for 
aovered storage. Release and retardation were virtually 
identiaal to those of the Ml2l.' Rele'ase and retardation 
systems for both of the test CD-ls operated w1:thou~ mal­
funation 01' inaident. DeUvery acauraayr, was aonsistent 
with aurrent Ml2l d:t>ops 1~sing MSQ radar. 

, ' , 

Evaluation of the relative effeativeness was by II Field 
Forae'personnel and by photographia analyses. Although th~ 
CD-l did not produae the 'l'equired five-heUaopter zone, it 
produaed a aleared area approximately two-and-one-half 
times the area areated by the ~l2l. 'Both weapons left 
some residual stwrrps oJ varying size. 

Even though the CD-l did not satisfy the'requirement~ of the SEAOR 

168 for a five-helicopter zone--the figure IIfive" as an ideal had in 

fact been snatched out of thin air at random, rather than being the product 

of metiCUlous estimates and careful calculations--the results were 

impressive enough to prompt the Commander, Seventh Air Force, to press for 
, 211, 

use of the CD-l in lieu of revived production of th~ Ml2'1. - Of additional 
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importance in this decision was the fact that the l5,OOO-lb. production 

vers;'on of theBLU-,82/B could be in the theater by early 1970, while the 
22/ 

lead time for resuming production of the M121 was p,laced, at 15.months. -

Even so, it was decided to continue the use of the M121 until the 

bombs, in inventory were exhausted, even after the BLU-82/Bs began arriving 
. .' . . 

in vietnam in February 1970. The first drop of the production models took 

place on 23"r'1arch;'thereafter, delivery was carried out as a matter of 
23/ ' 

course. Either of the bombs might be employed. at a g'iven location, 

the choice being dependent upon many variables, such as inventory avail­

abili ty 0'(' the nature of the target. As .of.l October i970, 323 bombs had 

been used for HLZsand fire base construction, 216 of them being M121s 

, and 107 BLU-82s. With the dropping of the last M121 on 8 August 1970, 
W 

the inventory of that munition was exhausted. ' 

~--.~--- ... 
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CHAPTER III 

COMMAND, CONTROL, 'AND EXECUTION 

A tortuous chain of conmand, control, and execution was involved in 

the use of the heavy bombs for helicopter landing' zone construction. ,­

Since the field commander .;~uld be the ultimate user of the zone, it was 

he who initiated the request, through channels, to MACV. (See Flow 

Chart, Figure 1.) . The Army (or Marines, as the case might be) then p~r­

forme~ the targeting, while MACV controlled the bombs, since these items 

were a definitely limited resource. ,Headquarters, 7AF, wasrespons';ve 

to MACV direction, 'and, upon receiv'jng approval for a delivery, directed 
. 25/ 

the 834th Air Division to conduct the drop operation.-

All b~bs, both M12i and BLU··82/B, were stored at Cam Ranh Bay, ~nd 

it was there that the operational aspect of the deliveries originated. 
. . 

Detachment 2 of the 834th Air Division was lo'cated at Cam Ranh Bay, from 

which base it provided the ov~r-al~,management function. Making up a part 

of Detachment 2 were both C-130B aircraft and personnel TDY from the 463rd 

,Tactical Airlift Wing at Clark AB, Republic of the Philippines, which 

came. under the operational control of the 834th Air Division while they 

were at Cam Ranh Bay. These crews received ground and airborne training 

in Conmando Vault lQading, handling, conmunications, and delivet1y tech-
. 26/ ' 

"niques prior to their arrival in-country.- While actual loading of the 

bombs into the C-130Bs was accomplished by the 14th Aerial Port Squadron, 

Once aboard' the aircraft, th~'mun:itions we·re riQged ·for drop:by personnel 
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, .27/ 

of Detachment 2, and fuzed by ordnance sp~cialists.- The Hercules 

itself req'uiredno modification other than temporary installation of an 

X":band radar transponder beacon to aid the MSQ site in precision-tracking 
28/ 

it.-

In view of the recognized destructive power of the bomb, intricate 

and detai le,d coordination anio~g all action agencies was necessary to 

avoid the possibi"ity of a short round. These' agencies included the 

ground commander involved, the appropriate Direct Air Support Center 

(DASCL the Strike Plans Branch of the Tactical Air Control Center, 834th 
Q , " 29/ 

Operations, and the radar site which wastodirect the drop.- Double 

and triple checks were made, in the interests of safety to non-combatants 

and fri endly mi 1 i tary forces, before one of the bombs was actua lly 

released. Among the many procedures which followed the issuance of a'n 

execut i.on order were the fo 11 ONi ng: 

TheFAC assigned to the ground unit reviewed in detail the 
spectfic coordinates and features of the desired zone with 
the ground commander. ' 

.. 834th Air Division assigned a Corrbat Operations ,.Mission Coordi-
'nator to stage at the forward location and fly with the FAC; 
he also verified coordinates" the requested TOT, and terrain 
features for target suitabil ity. ' 

The' frag tape ,pri ntout was proofread and checked for accuracy 
by the TACPS Staff Operations Officer and the Chief of Strike 
Plans before the message was released. 

. The target was defined by eight-figure Universal Transverse 
,Mercator coordinates, both in figures and spelled out. Such 
a message might, for example, define the target as "Yankee 
Tango One Three Six Five Zero Five' Eight Nine (YT 13650589}." 
This placed the DPI (desired point of· impact) within a ten­
meter square. 
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Fi gure 1 

(C) Request-execute flowchart for COl1lTlando .Vault Bomb Drops. 

r--

FI ELD COMMANDER 
BATTALION/COMPANY 

DIVISION 

. (Approval Request) i MACJ 31~. 

r-- ~-.,_"" 
(APproval·MeSSagel ] 

I 
I 
I Frags Contro1--------. 
I 
I 
L_ L __ - - - Frags Fl'j ght - - - - - - ., 

. .I 
I 

Det 2, 834 AD 
14th Aerial Port Sq 

Execute 

", 

Command/Control Channels 

---- Coordination and Warning 

~ - Radar Tracking and Conmunication 

CONFIDENTIAL 

Execute 



, " - _, . ',... ,.' '!',' ': • -/ 'f. , '" . ", .' ': ' ' ", " 

I 

I 
" I 

CONFIDEN·TIAL " 

If any of the agencies involved--TASE (TacticalA-ir Support 
Element--the Army coordination element collocated with 7AF 
TACC) , TACPS, 834th Air Division, the MS'Q site~ or the field 
commander-'-detected any discrepanc; es regardi ng target 1 ocati on, 

,time over_,target, run-in heading, or anything else, thatmight 
endanger friendlies, clarification or amendment was immed-
i ate ly reques ted. 

E.arly in the program, as much as 5i x days I lead time was requi red 

by. the field commander before he could expect a, Commando Vault-created 

'landing zone; however,continued efforts by 7AF TACC and streamlining of . .'. . 

procedures th rough experi ence reduced thi s ,lead time to as 1 i ~tle as 

three days. From the time the reques twas recei ved by the TASE and an 

approval message returned by. MACV J-3, the 834th Air Division required 

48 hours for the drop. When the aircraft and crews were al ready 

in-country, this requirement'could be dropped to 24 hours, provided the 

need were urgent. 
W 
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CHAPTER IV ' 

EQUIPMENT AND OPERATION 

MY 

A description of the two heavy bombs used in Commando Vault pro-, 

vides a rough comparison of their, respective destructive pa.'lers. The 

M12l was approximately 9-1/2 feet long, nearly four feet in diameter, 

and 'weighed 10~800 pounds, of which 8,050 pounds 'comprised the explosive 

~gent,Tritona1. The BLU-82/B measured out at 11-1/2 feet in length, 

without fuze extender, and 4-1/2 feet in width. Its filled weight was 

15,000 pounds, the explosive agent being 12,600 pounds of ,ammoniurn­

nitrate powdered-aluminum slurry called DBA-22M~ , It had been intended 

initially that the two cOmponents would be shipped separately to Cam 

,Ranh Bay, where they would be mixed and the containers filled. However, 

the difficulti,es of adequately training perso'nnel ,on the job within the 

12 months of service in Vietnam before rotation dictated that the con-

tainers be filled at the factory and shipped to Cam Ranh Bay separately 
32/ 

from the fuzes and boos ter ch arges .-

*DBA-22M was a powerful explosive made up, in part, of particulate 
aluminum, ammonium nitrate, water, thickeners, and stabi1izers--' 
though a'detailed'chemical analysis was rroprietary information" 
solely known to the manufacturer and supplier, IRECOChemic,al-s, of Salt 
Lake City; Utah. Curi ous ly enough, Ai r Force interest in DBA-22M had 
originated in Sandia Laboratories' need for a conventional high ~xp1o­
sive that could be used in a test device capable of producing a simu­
lated nuclear cloud for the exercise of RB-57 sampler aircraft under 
Project Cloudmaker. This device, inCidentally, was to weigh 45,000 
pounds! (By way of compari son, the largest Worl d War If bomb had 
weighed 23,000 pounds.) 
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The wea~ons were loaded by crane and muscle into cradles on pallets 

at Cam Ranh Bay, then subsequently' put aboard the C-130, where they under'­

went final rigging and fuzing. (Figure 2.) . The complex fuzing system 

consisted of anM904E2 fuze, an M1Al fuze extender (a, three-foot charge­

filled rod on the nose), two BBU-23/B fuze boosters, a T45E7 or M148 nose 
. . 

adapter booster, a T46E4or M147 tail adapter booster, two M9.non-delay 

fuze delay elements, a fuze drive assembly, and various arming wires, 

guides,clips, and other assorted items .. the purpose of the fuze ex­

tender was' to cause detonation above the ground, creating greater out­

ward blast effect and lessening the chance of deep crat~ring, which 

would defeat the purpose of the landing zone. In addition, an M905 fuze 
33/ 

in the tail provided back-up for the primary system in the nose.-· 

Two M12ls could be lo~ded aboard the aircraft and dropped on sepa-

. rate runs. If one· bomb c-reated a satisfactory LZ, the C-13G. could return 

to base with the other bomb still aboard; or, if the landing zone was not 

considered adequate, the pil~t could bring the aircraft back for another 

run to enlarge the zone. In one instanc~, an M12l was dropped, creating 

a good one-ship zone. The aircraft came around fat another drop, and 

the' MSQ operator told the crew they woul d 1 ay the seco~d one 30 meters 

from the first. As it turned out, the bomb actu~lly hit 41 meters from 
34/ 

the first.-

A 1 though the cargo compartment of the C-130 was 1 arge enough foy' two 

BLU-82/B bombs, only one was carried, inasmuch as center of gravity 
t . 

chiracteristics of the Hercules would render a safe landing impossible, 

should circumstances require a return to base with one bomb of a two-bomb 
35/ 

load sti 11 aboard.-
13 
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Fo 11 owi ng departure from Cam Ranh Bay ~ the Corrrnando Vaul t..,jij rcraft 

p~oceed~d to'the target area, where it worked directlY,with theOASC 

(Direct Air Support Center), the MSQ-77 precision radar controller, and 
, ' 

the FAC, accompanied by an 834th Combat Operations Mission Coordinator. 

Any .of these could cancel the drop, as could the' ground commander, for 

a variety of r~asons., Coordination'~ad alre,ady been arranged between 

the 834th'Air Division and the MSQ site to ascertain that the target 

area was not masked from the radar and that radar "Up" time was avail­

able (many times TOTs had to be adjusted because the radar was preempted 
\' " 

for Arc Light or other planned missions); so cancellatioh for these 

reasons was rare. However, if the ground commander, FAC, or 834th coord~ 

inator detennined that the terrain was unsuitable, if weather precluded 

the FAC or coordinator from seeing the target, or if friendlies were 

within 1,500 meters of the desired ,point of impact, the mission would be 

cancelled. Fifteen hundred meters was the minimum dist'ance from DPI for 

any non-combatants 'or friendly forces, but it was highly recol1111ended 

that any troops' intending to use the zone be 3,000 meters from the' 
, " 36/ 

'impact poiht, owing to the psychological effect of the blast.-

When the FAC gave instructions to proceed, the radar contr.oller 

vectored the aircraft through one or more practice runs, usually at 

6,000 or 7,000 feet above ground level (although some drops were made up 
, ' llJ ' 

to 13,000 feet), before the final run. When procedures were consid-

ered exact, the aircraft made, the drop under precise radar control. 

The 'controller took into consid~ration the ballistics characteristics of 

the weapon, wind' forecasts as supplied by the 1st Weather Group, and 

the-altitude of the drop aircraft, and these were all run through the 
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M-12l being Extracted from aircraft. 
FIGURE 2 
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'radar computer prior to drop.--

Wi th the palleti zed bomb ready, the foll Q\lIi ng sequence of events 
39/ 

went into effect:--

Six minutes before bomb release, the loadmaster released the 1eft­
hand cargo lock. This left only the right-hand lock~o1ding the 
pallet on the rails. 

. At 30 seconds before release the co-pilot remotely streamed the 
extraction· chute behind the opened ramp. 

As the radar controller counted down the filil seconds with a 
5, 4, 3, 2, 1 count, the loadmaster prepared arid" on the conmand, 
II Mark, II released the ri ght-hand locks. ' 

. A knife on the static line severed the webbing that secured the 
bomb to the cradle. and platform a~ the bomb cleared the ramp. 
Lanyards attached to the l~ft-hand nose collar clevis and to the 
parachute deployment bag in turn initiated arming of the nose 
and tail fuzes respectively, as the 24-foot slotted chute which 
stabilized the bomb deployed from the aircraft and pulled the 
bomb from its wooden cradle. ·A brush deflector on the M1 fuze 
extender enabled the bomb to pi et"ce the j ung 1 e canopy before 
exp1 odi ng three feet above' the ground. 

With 6,000 feet AGL the normal drop altitude and at 150 knots true 

ai rspeed, the average time from release to impact was approximately 26 
• 

'se"C:onds. This placed the a.ircraft a little more than a mile from the 

blast. The explosion could be heard inside the aircraft, and the shock .. 
wave fel t, but overpressure had attenua.ted at that distance to such an 

40/ . . 
extent that it was barely noticeab1e.--· (Photographs of the drop 

sequence. Fi gures3- 10, depi ct the' operation. ) 

At ground zero, hCMever, the blast was devastating. The M12l cleared 

an area approximately 60 meters in diameter. The BLU-82/B extended that 

15 

·CO"FIDENTIA~ 



CONFIDENTIAL . J . 

to about BO meters. In the case of the M121, th~s meant the creation of 

a "cleared" area of roughly 2,BOO square meters; while the BLU-B2/B 
41/ 

increased the affected terrain to over 5,000 square meters.- Flash 

from the explosion burned foliage off trees and b~ushout to about 

double the rCldius of the usable zone proper. To use the termUcieared" 

1.s, however, not stri ctly accurate, as can be seen from· the p~otograpns: 

numerous .stumps inyariably remained standing. However, it wa? also true 

that the blast generated overpressure sufficient to uproot trees three 

feet in diameter near the point of impact, and continued outward far 

enough that Viet Congfound as far as 600 meters from. ground zero 
42/ 

remained shocked and dazed as long as 18 hours after the explosion.-

Although the explosive force did not fully satisfy the SEAOR 

requi rements, several spi 110ff benefits accrued to he1 p make the project 

a successful one .. Employed over proper terrain, Commando Vault pr-ovided 

at the least a one-ship landing zone; and, almost as often, it created a 

two~ship clearing. The first.helicopter or helicopters into the zone 

carried security troops to set up a defensive perimeter. These men were 

assured of two vital·conditions: One, the area immediately in or around· 

the zone would be completely cleared of booby traps and punji--the 

needle-sharp bamboo sticks implanted in the ground to inflict foot aod 

leg injuries upon friendly forces. Two, there would normally be·no 

effective enemy forces within half a kilometer of the drop zone, blast 

pressure having incapacitated them, and th~ psychological effect upon 

those who might otherwise be effective was shattering •. The proof of 
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The parachute-extracted bomb exits the 
t-130 and commences descent to the· target. 
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Fireball of the BLU~82B bomb. 
FIGURE 7 . 
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Seconds after the explosion. 
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poi nt. 

FIGURE 9 

,. UNCLASSIFIED 



'Presto! . A good one-ship landing zone! 
FIGURE 10 
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these physical and psychological effects was that assault fprces enter-
. 43/ 

ing the HLZs immediately after the blasts were usually unopposed.-

-Once the security forces were in, engineers followed immediately, 

bringing in chain saws,. shovels, and bu11doze~s to enlarge the. LZ to one 

capab1e of receiving five or ~ix helicopters. 

Not counting the ~tl21 drops, the resu-l1ts of 107 BLU-82/B missions 
. 44/ 

showed ·the fol10wing:--

Unsuitable zones 17 
. One~ship zones 44 
Two-ship zones 36 
Three-ship zones 8 
Four-ship zones 2 

Since many of the unsuitable zones were rendered so by unfavorab,le . 

terrain features (for example, those bombs which were dropped on a ridge­

line) or by lack of knowledge of the actual surface featUres concealed 

under the heavy jungle canopY-rincluding large.boulders and the like, the 

degree of success achieved by the Commando Vault drops appearsremarkab1e-­

the more so if one recalls that the landing zones were completed within 

minutes or hours, as contrasted with the minimum of several days 

required when they had to be constructed by standard engineering methods. 

Of the total ~ttempted HLZs, 15.88 per cent were not suitable, 

. 811.12 per cent could accommodate one or more helicopters immediately, 'and 
~ . 

33.64 per cent were capable of immediately accepting two aircraft. The 

average miss distance of the drops executed by the MSQ-77/834th Air Divi­

sion combination--considering both M12l and BLU-82/B bombs--was 58 meters. 
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A laudable 62.8 per cent fell within 50 meters, and 95.2 per cent came 

within 250 meters-~a proximity more than adequate for most ground, 
45l 

operati ons;-

The Cambodian Operation 

At the request of the Lon Nol government in Cambodia, Commando Vault 

operations were conducted in the struggle for that country following the 

ouster of Prince Norodom Sihanouk. The f;'rst BLU-82/Bwas dropped there 

at XU, 55200120 (UTM coordinates) in the southeastern portion of'the 

country, not far from the RVN·border,on 1 May 1970, and before the U.S. 

forces pulled out, 15 more BLU-82s were dropped. In ~ddition, four 

M121s, among the last'in the inventory, were're,leased in June. These 

later created three usuable landing zones--two of them two-ship zones. 
'J 

The fourth bomb dudded when it did not separate from the cradle. Of·the 

BLU-82Bs, 13 of the 16 made suitable zones: eight one-ship, four two-

ship, and one three-ship. The three which did not create usable LZs . .' 

either landed on steepslopes or left too many stumps for helicopters 
46/ 

to maneuver between.-

All in al", the Conmando Vault'program proved a workable, highly 

economic method of accomplishing what had hithe~to been a time-consuming, 

,dangerous, laborious, and costly task. In creating "'instant HLZs" for 

the ground forces, Commando Vault reaffirmed the flexibility of modern 

air power~ 
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