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COMNAVFORV EVALUATION PHASES 

Phase and title Goal Time frame 

I. Training and famlllarlzal1on .. _. __ Train and familiarize operattng personneL _____ July 1968. 
II. Preliminary operatlons _____ _____ _ Develop .tactlcs, conduct initial evaluatlon __ . ___ August to October 1968. 

III. Expanded operations._. _________ Refine tactics, evaluate wider scope of operll- November to December 1968. 
tlons. 

Our amphibious forces back in the States also went to work on this 
program and tests were conducted to determine the immediate 
capabilities of on-the-shelf sensor items as related to-

. A.Detection of canal traffic. 
B. Enemy base "rea targeting. 
C. Mobile riyerine base defense. 
D. RiYer ambush d·etection. ' 

The test results proyed the existing items had direct application 
in all of the foregoing areas. 

FIRST NAYY MONITORING SITE 

The first Nayy monitoring.ite was established in August 1968 to 
monitor traffic in an .area contiguous to a shil?,Ping chltnnelleading to 
Saigon. Others followed as assets became ayadable. 

This yiewgraph illustrates the basis for N ayy application of sensors 
in Vietnam. Sensors are placed along riyer banks or trails leadin~ to 
them. A few are placed in water. Artillery, nayal gunfire, or air strikes 
are used to react ,to .those actiyations identified as the enemy. , 

NAVY SENSOR ApPLICATIONS 

Waterway (route) surve,illance 
Enemy base· area targeting 
Mobile riverine'base defense 
Ambush detecti~n 

N ayy uses nearly all sensors deyeloped by DCPG a~d ,a few we 
haye deyelop.ed onollfown. " , . ' 

Encouraged by the potentIal of sensors, COMNAVFORV m­
formally requested in early 1969 ,that three monitoring yaris be 
constructed. . . . " . 

This is the result .. The first one 'was deliyered in August 1969. 
This is imexterior Ylew'i>f the operational yan a;nd its maintelianc~ 
yal). Thex ,are known as Sea ;(Jordsya\ls. TheyIriay be, transported 
~y.bo"t, helifopter, !'Ir truck. N ary ~ses' it~.!nonitoring?quii>Iri~nt 
~l!ll~ar~ alJ:~lsubmarme warfare teilhmqlles to form a .bart)eragainst 
mti.ltratlQp,;' , , .' .,', , ,.....,' '. .... . .• ... .. , 

T)l\s sli4~;sliBw8jheillterio~ ,,(a Sea; Lords yari. We placed tljree 
Yansm,co,lIn.lfY: !il11'l.\lg the Slimmer q( 1969. WeJO)lndJ~at the vans 
had acap"blhfy veater,.than was r,~q.lIl1:ed. They gaye us !nore.than ~ 
ne,eded, and' ce~~ainly.more than. tIle Vletnall)~se IN' a ry, re(!,lIfred. The, 
sOPllisticated equipment iri them. was difliclilt. to rriaintai.n 1)1 the field. 

We brought them back to the United Stl\tesfpruse'in training. As 
can be seen by this slide, manY,statiolls canbe.rna,nned at Qnee and an 
instructor can conduct group trairiingcin realistic conditions. The total 
cost to build .and field these yan,a was.$1.3.rnillion. . ' 
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TRANSFERRING SENSORS TO VIETNAMESE NAVY 

Weare now transferring the sensor equipment and sites to the Viet­
namese Navy. They now control about half of the Navy in-country 

. a~sets. The Vietnamese like sensors .and shoul~ employ them well. The 
VIetnamese NavJ' CNO, Rear AdmIral Chon, III hIs plans to take over 
sensors, is establIshing a sensor detachment in his navy. Present plans 
are that .the VNN should assume all current assets. . 

SENSOR EFFECTIVENESS 

The information I am about to relate is iri the form a series of 
examples which will indicate their usefulness in N avyoperations. The 
effectiveness of sensors is difficult to measure. It is not always possible 
to evaluate what the results of a response to sensors maJ' have been. 
However, nobody who has used them, especially for defensIve purposes, 
wants to be without them. . 

My first example is that of a pilot project of 6-weeks duration that 
was conducted to determirie if the enemy could be forced off his pre­
ferred logistics routes within a particular area of operations (AO) 
leading to several waterways. This was done several months after the 
Navy began using sensors in connection with its riverine operations. 

Sensors played a major role in this operation. Trails at a considerable 
distance from any friendly force were systematically seeded on the 
basis of detailed intelligence jissessements. The area.in question was 
virtually uninhabited' and there were no friendly people moving 
through the area, which was adj acent to several enemy base areas. 

The terrain in which the operlltion was conducted is seamed with 
trails and shallow carials.It included the shortest and. most direct 
routes from the enemy's supply base to the friendly bases and cities 
which he was seeking to attack. We knew in general where the enemy 
entered the area and we knewjn general where he wanted to deliver 
logistics, which he tried.to cache at different points alongthe major 
river in the vicinity, for pickup byariother logistics unit. What we did 
not know was which of the myriad trails andcahals available to him 
he would be using on a given occasion. It would"have been impossible 
to post waterborne or troops along each trail and canal which 
the might be steal aero •• , Sucha.n undertaking would 

, our forces;,)!!ince a unit small enough 
amOn.' .'ll p9sitionwould have beerihighly 

en~bled ,us to locate the ~nemy 'o/hile 

tOd~ect~~~~~~Z;~~~~~~'~~~ . 0!1 

;c~! #li!~it,,'itEl'L" rEAMS 

. the sensors, on two 
wereinserted in areas' 
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where the enemy WIIS believed to be moving. In both instances, the 
seals observed enemy units moving through the areas where sensor 
information indicated they could be expected. The seals did not 
attempt to take these much larger enemy forces under fire, although 
on the second insertion they: were themselves observed and fired on 
fortunately were evacuated with no clISualties. 

We had other evidence that the data supplied by the sensors were 
correct. A number of visual reconnaissance flights were flown in the 
mornings over areas where the. sensors had indicated the enemy had 
been moving the night before. Fresh signs of their recent pllSsage 
through the area were evident. We had no doubt that the sensors 
were providing evidence of enemy presence. 

We knew they were there and'we knew that the sensors were 
picking them up. The questIon wlIS:,How could we tell if our efforts 
to halt them were really successful? During the time of the pilot op­
eration, we noted that fire-fights along the river, in the area where 
they had previously attempted to cross, dropped off considerably. 
But this was a period of decrellSing activity in the entire corps area. 
In any case,better evidence came to light when it was found that 
the number of logistics caches within the project's area of operations 
dropped sharply. At the same time, there was a distinct upsurge in 
the number of logistics .caches located at a point much farther down 
the river, well away from the AO of the test operation. 

As the test went on, it was clea.rthat traffic along the shortest-and 
most direct enemy trails across the AO, which were very heavily 
traveled at the 'beginning of this test, dropped off and, in many oases, 
just stopped altogether.' . . . 

All of this suggested that .the plan WIIS working and that, if we were 
not halting the enemy, wewere certainly making it extremelf costly 
for him to try to cross that AO. As in any operation of thiskllld, the 
real evidence came in·much later, through a succession of captured 
enemy documents over the .months fol\Qwing the operation. They 
indicated that the enemy was having serious difficultIes in .providing 
enough weapons and ammunition to the units in his subregions ·nor­
mally served through that area. Complaints were filtering back to the 
enemy headquarters, saying their forces were low on weapons, low on 
ammo; low on medicines, and low on food. Meanwhile, several POW's 
captured some time after .the. pilot project,who had tried to transit 
t~e a!ea where.: the sensors were located! told.ofthe effect of being 
hIt WIth an artIllery barrage When to theIr best knowlede:e they were 
nowhere near any of our forces. The surprise ~ffect Of artillery attacks, 
by ni~ht or in daylight, when they were far from·our lines had a strong 
inhibIting effe~t "on those enemy troops who survived the barrages. 

lllPISO!,1ll IN THill. DlllUI'A 

An. interesting episode occul'tedvery reoently in the delta area .. 
Two airstrikes were' put in an area.where a Navy team had tracked a 
largeenemyJorce on. sensors. Acouj:moy picked np screams and yelling 
during the airstrike.After the fitstairstrike the team monitor.ed '", 
VCconversation in which was discussed the life of It VO,' the possi­
billty.of a secondairstrike,andinstructions to return home. A second 
airstrike resulted.i.n the .. enemy.app.arently. abortin.lg his mI. ·ssion;. 
• This is another incident related by commander, naval forces, 

. Vietnam. A sensor monitoring team in a. Sea, Lords van· alerted tran-
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siting patrol boats of movement ahead along the riverbank. The 
boats then'drifed out of the area and set night defensive positions. 
Later, the boats were again warned by the monitoring team of move­
Il!entapproaching .their position from both sides of the river. Using 
mght bmoculars, the bolitcrews detected 10 to· 1.2 men and a sampan 
approaching. The boats broke their ambush ·and 'commenced a firing 
run sinking the sampan whilereceiving automatic weapons:firefrom 
both banks. Quick response Navy Seawolves aircraft continuedrear,­
tion as the boats withdrew to evacuate one wounded crewman: Early 
warning by the ~ensor persennel prevented heavier friendly casualties. 
The:Sea Lords van may have paid for itself in thefirs\ weekofoperatiQ.!1. 

We have been able to prove that· sensors can measure a dlfference'm 
level in activity.' A test was' conducted to determine if there was a 
significant difference in the levels. of ar,tivity in' the·12-week periods 
prior to and following the CaimbQdianoperation last spring. 'We 
know there was a lower level.of activity following commencement of 
that6peration and the sensors reflected this.. .. . 

Captured enemy statements indicate' some hints·· of effectiveness. 
In one case captured VC statements oonfirmed several kills in an area 
of sensor.direoted artillery. . . . 

, <I;. 

'COSTS OF TirE PlIOG):tAM' 
I ' '. ~. 

N Itvy' "funds' were· : ai, plied to procure, sensors in acoordance with 
DCPG tasking. The assets . shipped .. to theater for in-country use 
were utilized Ijy all the servioes as ·needed and "" .• approved,by COM 
USMACV. It is therefore difficult to determine what part olthe N (tvy 
budget. applied til Marine usage andwhatparkapplied to Navy usage. 
However, on the basis of requirements sublnittedto DCPG by COM 
USMACV for fiscal year 1910 (the only . year this form of detailed 
breakout is available), Department of theN.!>vy requirements were 
divided between III MAF and COMNAYFORV with 57 percent.of the 
requirements for the Marines and 4& percent of the reqnirements for 
COMNA:YFORV. Very limited. usage .data from jn·country' indicates 
that actual us~e was, divided ,between HI MAFand'NAVFORV at 
very nearlysimtlar proportions. . "'" 

There are three programs in theN fWy under which remote' sensor 
development has been do!,e.'RistoricalljY, the first of these pr?grams 
to do remote'sensor work 18 the Navy VIetnam.LabOJ:"atory ASSIstance 
Program;' (NVL.AJ') •. NVLAP is not an organization,.perse; but is iii 
system . .by.whiohMavy,,:laboratories react ,.quickly to Vietn:anrneeds 
requested by COMNAVFORV Dr.other SEASIA naval forces. Remote 
sensors are a relativeljY small part of the .!lverall NVLApprogram.·The . 
major IJI'ogram in WhICh the N Itvy hils participated is the DCPG pro· 
gram. The third program is the'.Na:vy.remotesensor .systems effort 
which. complements, for Navy reql)irements, the systems developed 
by DOPG and linder whtch origoin:g systems'\\:,iH :b.~d~veloped if 
BOPG eeases to' direct the progril,m. .." .. ' ' .. 

The R.D,T. &, E, arid harawaretic.ostsfi>r~eu~ors developed under 
the.NVL4,P Ji>~O'g~am' ~otal$945,OOOthr61\~h,,:fis~~I.yearr970. Tl\e 
dev~ces develin)ed ~nthls programfl;1'e~enerj\;VY'",eqUlred.for the Rro· 
tectlon of NayY' umts Itndare Snia1ltldititj!lj~h .'..., . .'.' '. . 

Throl)ghfiscal yMr'1970atot~1 of'Iil;J;.52!,4r'mtUion waS authorizedf&r 
N a:vy's1'lp!iort .of'tlie DOPGpl'ograih: (Thi~,tQtal' does not illciudo. 
those funds returned by DOPO to Navy C~)Dtrol.) This slidedepints 
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the breakout. Planned funding for this program in fiscal year 1971 
amounts to $25.9 million, which would appear to be an increase over the 
displayed 1970 funding of $22.0 million. However, the 1970 OPN fund­
ing, $13.2 million, does. not accurately reflect Navy and Marine Oor)?s 
sensor requirements for use incountry, which had a value of $47.0 mIl­
lion. This deficit in funding to meet theater requirements was and is 
being made up through DOPG direction by DOPG controlled assets 
and funds from the other services. Thus Navy requirements for funding 
in support of the DOPG program have actually declined from a total 
of $55.8 million in fiscal year 1970 to a total of $25.9 million in fiscal 
year 1971. 

Of the originally approved DOPG program, DOPG program reduc­
tions (referred to by DOPG as funds returned to th~ Navy). totaled 
$8.1 million. This .cha~t depicts the breakout of these funds and th~ir 
application within the Navy: In addition, $8 million of Navy funds not 
required for the accomplishment of DOPG tasking have been reapplied 
to other urgent Navy programs. A breflkout of these funds and their 
reaPl'lication is incluaed in the detailed classified financial information 
provided to the subcommittee. Net funds used have therefore been 
$16.1 million less than the originally approved DOPG program. 

In addition to the DOPG and NVLAP programs, the Navy has 
invested a total of $2.08 million in N'avy remote sensor systems de­
veloped to complement the DO. PG program. The following viewgraph 
is a breakout of the funds expended by appropriation and year .. 

DCPG, PROQ,fI:",,,, 
DCPG NET PROGRAM 1 AND FUNDS USED 

(In mUllohs of dollar.) 

R.D.T. & E. PAMN OPN I Totai 

< Fiscal, year 
~ ~ ~ ~ ~ 

program' Used program . Used program Used program Used program Used · 
1967.':. __ ._._ .. _______ 16;'0 '16.0 ,24.1 18;8 "19.1 19.1 5.6 5.5 65.4'" 59 
1968._________________ 14.7 14,7 2.4 3.7 11.9 14.0 11.6 10.4 40,.6 42 
1969._________________ 9.7 9.7 1.0 .6 12.0 10.3 1.7 1.0 24.4 21 
1970 __ ~ __ c .. _,, ______ .... 6.5'.6"3 "I 0 13.2 12.1 2.2 .8 22.,0 ·19 
1911 2. _______ •• ____ ___ .:.' ..;..._5._0 __ ._._:...._. _____ ._I_._. __ • __ ._._-,--_I~,,-, 6_ .• _;.. .. '-, ___ ._~-"-~'_2.., _____ •• ____ •• ___ •• _ •• ,.. •• ___ ~. ____ • __ ._ 

. Total (through flseal\ ' 
188rI970) ________ 46:9, "'46.7 28.2 23\'l 56.% 55.:6 21.1 '11.7 152.4 143 

I' Apll'roved DOPG prolr.m les. fundi retur,ned by 'DCPG. to the Navy. ; 
,2, Dcpa pfoBram In tM; fl~1 y~ar 1911; bUd"t currently b~tore l,he Con" ... 

fiscal Year 

DEPARTMENT OF THE NAVY 

DCPQ 'PROGRAM ,FUNDS RETURNED TD'rHE NAVy 

I~inount In millions of ,dollars)' ' 

, APPN Amount '''Nivy application 

, 
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DEPARTMENT OF THE NAVY 
DCPG CONTROLLED NAVY fUNDS NOT USED FOR ACCOMftLiSHr.ENT OF DCPG TASKING 

famount In millions of dollars} 

Fiscal year APPN Amount Navy application 

1967 ••••••• __ • __ •• ________ • ____ PAMN _______ • 5.9 A,pplied to Navy operatlons and safety Improvement 
proaram (OSIP). 

O. & M.N •• ___ .1 Reprogramed to other O. & M.N. requiram.nt,. 
196L •• ____ ._ •• ______ ~_ •• _. ___ PAMN._______ .1 Applied to Navy aSIP. 

O. & M,N.____ 1.2 Reprogramed to other O. & M.N. requirements. 
1969._. ___ •• ____ ••• _. _________ .• O. & M.N.____ :.7 Do. 
1970 •••..•..••.••.••••••••••••• 0. & M.N ••••• ___ -:-1.:-4 D~ 

SubtotaL. _________ 0. __ • ____________ Ow _ 9.4 
Less 1968 PAMN •• _.' _________ ._. _____ ._....... -1.4 Applied to DOPG program from Navy OSIP. 

'Total applied to Navy 
8.0 1970~ ___ ~;~~~~~~-. :::::: : ::::::. ifD~T:' &" E:=:: .2 Balance Available to DCPG. 

.. PAMN. __ .... .1 00. 
OPN ••••••.•• 1.1 Do. 

NAVY REMOTE SENSOR PROGRAM FUNDING ALLOCATIONS 

R.D.T. & E. OPN 

Flsca~/6IJ~~--:: .................................... ' ................. _ •• _ ••••• ~._.. 12'96020°.'000000'. .. -3'.56 •. 0 .•.. 00 •• 0 •• 
1970 ................. _ ..•..•...•.......•. __ .. _ ••. _ •••• _._.~ ••• ~ •••••••••••• _ 

Note: Use of funds (plannedHl) RiverIne and special warfare; (2) riverine a'nd special warfare (TSOR 38-H); and 
(3) procu~ement of MIOS, __ , 

PLANS FOR THE FUTURE 

Navy is in the formative stages of. sensor utilization. We have yet to 
explore all possibilities for the use of these devices. We have written 
three tentative specific ol;'erational. requireJ!lents (TSOR's) which will 
eventually be translated mto reqUIrements. These TSOR's cover the 
areas of amphibious warfare, special warfare, and airstrike warfare. 
The definition of requirements which can then be priced and purchases 
made is 2-3 years away. The Navy is able to take this time to ac­
curatelyand adequately define its specific requiremeuts because we 
r~alizet~at any urgent requi!ements for sensor systems during t~at 
time penod. cO.uld be wet WIth PCPQ technology. Weare makmg 
hardware purchases t/lrough DCPG, this and next year, primarily to 
use in training aJld experimentation for the Navy and Marine Corps 
to help develop tactics and procedures which will eventually govern 
re'l1l.irements.· 

Weare projecting to speridavery mpdest sum in our development 
pr9gram over.th~ 6 years,begin. ning in fiscal year 1971.,to expan~.', our 
knowledge WIthm the framework of the three TSO.R's. Classified 
financia.! details. on this program have been pDovided separately to the 
subcommittee. .' . ". .', , . 

Funding hIVel is generlll!y 10'1\<. As you can derive frommybriefirlg 
Navy experienoewithsen~\lrs ill combat has:J)eeJ1' confiried"toair 
(which ,wasassume<:! b&:~jli!:'4fr]lorce) and riverh)e. OOIl~eqriently ,.we 
have a Jot to'learn~efore,,~e·.c!\n project l'¥'ger.mvesttnents·. On the 
other hand, Navy .. 1s.astariMh advocate of'l'emo\<l sellsor systems, 
especially in rivenne W'arfa.rll',.There is noquestiell that remote sensors 

., " " ' ,-' , 



105 

saved significant numbers of Navy lives and greatly reduced the num-
bers of wounded in action. . 

Thank you, sir. 
P-ILpROGRAM DISCONTINUED 

Senator CANNON. Thank you, Admiral, that is a very fine state­
ment. 

Getting back to the P-2 aircraft that the Navy used, you indicated 
that that program was a relatively short-lived program .. Why were 
they discontinued as sensor monitors? 

Admiral HOUSE. The aircraft is a slow. airplane. It was designed 
to operate over the ocean, sir. It doesn't have a very good rate of 
climb. We started using them up in the hilly terrain and the first 
one, as I noted, we presume ran into a mountain. He just couldn't 
get over a hil1 when he came up to it. The others were shot down by 
flak. The plane is slow. I have flown in it. And althou~h we put two 
jet en~ines on them some 15 years ago to give them' higher perform­
ance, It still doesn't go 200 miles an hour. It is a slow, lumbering 
aircraft. The Air Force took over the task and they put some high­
performance aircraft II) it, which is the kind of. airqraft that Pretty 
well have to be apphed when you are runDlng mto' heavy flaJj: 
situations. , 

Senator CANNON. What was the final disposition of the aircraft 
that were not lost? 

Admiral HOUSE. They were brought back to the United States. 
Senator CANNON. Are they still in use now? 
Admiral HOUSE. Yes, sir. 
(The Navy subsequently furnished the following'nformation:) 
At the ,time, ten ail'craft remained in the squadron. All ten aircraft'were stripped 

of useable equipment. DCPG diverted most of the eqUipment peculiar to the 
airborne sensor op~ration to the -Air Forc_e and Navy returned the fest to its 
inventory. These ten aircraft were then placed in storage at Davis Monthan 
,AFB, Phoenix, Arbona where they remain at present. ' , 

The last two are still in use ,by Naval Air ,Development Center, Warminster 
Pa. for f!ensor test and developmental work. Present plans are to retire one OP-2E 
aircraft this fiscal year and the last .one during fiscal year 1972. The e9uipment in 
them is old a.nd they are too costly to maintain, especiiilly in this hmited role. 

Senator CANNON. You indicated the Navy developed equipment 
for 30 aircraftJor the. Air. Force. What is the. status of that equipment 
at the I?resent time? 

Admiral HOUSE. That I do not know, sir. Perhaps the Air Force 
can talk to .thatque'ltion this afternoon. . . . . 

Senator CAN'NON .. you don't know. whether they.are still using that 
equiS!i~ntintheir\\ircra~t or not? 

A ' al HO.USE. NQ, Sir,; I do not. 

,SEA LORD VANS 

. ,Senator GAll.NON , If, the Navy operation is transferred to the 
V,18tnamese, ;WIll the Navy contmueto use the Sea Lord vans for 
trainin~ in the IJJ;rlte<;l States? .... 
Adnur~l HOUsE:):'es, sir. We are training our advisory people .that 

are going to VietIlJ~l!1::,A8 you know, the. turnoVer of .Navy assets.to 
the Vie.tnamese Navy .is .. progressing very.rapidly,'but we !>restill 
training advisers to assist tile Vietnamese, particularly in a tactical 
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control of support aircraft, for example, to work with the boats is one 
illustration. And we want to train our advisers in the use of these 
devices before we actually send them to Vietnam. , 

Senator CANNON. You indicated these vans were overequipped 
and had more capability than you needed. 

,Did you develop a more simplified van for use by the Vietnamese? 
Admiral HOUSE. We developed a more sim plified read-out system 

for o';lr 'own use primarily, sir,ilJId that is wliat the Vietnamese will 
mherit. '. ' , " , ', 

Senator CANNON. That equipment will be turned ovel-to them? 
Admiral HOUSE. Yes, sir. " 
Senator <;lANNON. The fiscal 1971 budget has an item for a Sea Lo~d 

van. What IS that money to be used for? 
Admiral HOUSE. I will refer to my financial expert on my right, if I 

may-Captain Fenwick. Do you have details on that? 
Captain FENWICK. Yes, sir. 
Admiral HOUSE. May we provide that answer lllter? 
Senator CANNON. You may provide that. ' 
(The Navy subsequently furnished the following information:) 

In, answer'to the questiQn about the 'entry on the S'ea Lords'Vans for Fiscal 
~ ear 71, that money doeS not apply 'to the existing vans but to a second generation 
or third generation type van for monitoring some of the newer sensors 'coming 
along.- .': \ '. '.' . 

Senator CANNON. Senator Goldwater. 
Senator GOLDWAmin. I have no 'questions. , , 
Senator CANNON. That is all the qitestioils we have for the open 

session, then. Thank you very much. " 
Admiral House. Yes, sir.' ' , 
Senator CANNON; The committee will noW go into executive ses-

sion, then. ,. .' ., 
(Whereupon, at 11 :50 a.m" the committee proceeded into executive 

session.) , , 
AFTERNOON SESSION 

Senator CANNON. The committee will come to 'order. 
Genera.!, you may proceed, sir. 

STATEMENTOFlMA1. GEN. CARLOS MAURICE, '.l'AtBO\rT, DIRECTOR 
OF OPERATlONS, DEPAR'.l'MEN:tOFTJU; AIR ran,CE ' 

General TALBOTT. I an: Majo~ Generai'ralbott,"director of opera­
tions for' Air Foroe Headquarters in tM 'PentitgOl:); ,It is indeed a 
pleasnre for me to appear before your speoial subcOmmittee"rut\<i 'l 
assure you that ",e are eager to asSist you inanY,way We can to provide 
a better understanding of IGLOO WHIT;E, the Air F(')Fc~ portion of 
the DCPG anti-infiltration systern,and how i~,fits into our overall air 
interdiction campaign., . 'j" ,', ,'....' 

In additionti),(3:en:eral,,~va!ls, who will'bri~'f xp,U:onthe IGL.9() 
WHITE system, I have Mal,or Anderson. with metoQOver :thes{lecud~ 
ized IIreRS of munitio1\8,.gunships, and ather 'sensol1'$;ystelnswhich you 

ha I~~~d~;s:~%lacetli~se~~peclt\Ji~ed . tireaSin,,~i;,~P&.J~~iner86e~tiye, . I 
wO';lldfirst .li\fe'0 ~x~lainbl·jMY't~~c9noep~!I,;'~1i~.sjjhtt~g;ie~ upon 
whIch out aIHllterdlCt\On operatlOnsl,n S01,lthell;$~,!A:sII!!'are, based. 

;. '.0'" 
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You will recall that in April of 1968 we ceased bombing North 
Vietnam north of 19° N. The interdiction of material and ~roops had 
to be shifted further south to Mugia and Bun Karaj Pass areas of 
North Vietnam and into southern Laos. 

COMMANDo HUNT 

In anticipation of further bombing limitations, Headquarters 
Pacific Air Forces developed a plan for intensified interdi~tioIi in 
Laos, South Vietnam, including the. demilitarized zone, and with' an 
option to include North Vietnam up to 19° north latitude. The plan 
was assigned the nickname Commando Hunt. The plan was approved 
br COMUSMACV, CINCPAC, and ultimately by the Joint Chiefs 
o Staff: . ..' 

As approved, the plan called for emphasis on truck destruction dur­
ing the northeast monsoon dry season by integrating the capability 
of the IGLOO WHITE sensor system and other available ground and 
air reconnaissance measures. ' 

The basic plan, with necessary hardware, for an anti-infiltration 
system in Laos had already been developed, however, the TET 
offensive of early 1968 delayed its im.plem.enta~ion and d!verted mll;ny 
of the assets. [Deleted] was charged by 7th AU' Force wlth managmg 
the electronic detection and tracking, .target designation and attack 
of enemy traffic through southern Laos. 

Cessation of bombing in North Vietnam on November 1, 1968, 
fO.T?ed ,our il)terdic.tioncaIllJlaig~ into. 6~utherf1 Laos and South 
Vletnam .. The Commando Hunt mterdlCtlOn plan was executed on 
November 15, 1968, without the North Vietnam option. The objective 
was to reduce the flow of supplies by destroying vehicles, and vul­
nerable road segments and water. crossings. The nature of the . terrain 
forced ou~. primary operations into a small segment of eastern Laos, 
roughly from Mugia Pass on the north to Tchepone on . the, south. 
The elnphasis was on denying t~e .~nemy free entrance to the eXpand-
ing sy,stem oho.ads in'the central area of southern Labs. .' . . ".', . ' . ., '0' ' , ' 

~HiRDPRY SEASON 

At this time We are now in the· third dry season of Co min an do Hunt 
campaigns. This dry'season, as you know,. extends approximately 
frorp. October to AfriL'rhe 'area of operations this seasol\ mcludes t~e 
entire eastern hal of' southern .Laos. The enemy 'has mcreased h,s 
efforts during these3 years and we have found it necessary to apply 
pressure agamst his entire Laotian logistic system; not only at the 
entrance gates but in the central'and' exit areas. We search out his 
storage areas and tru~k parks-wb;ile we continue.to attack the trucks 
on the road.. . '. , .... ' ." 

Our daylight capa:pilityhas forced l)ilu to 98.perc~nt ,night m()ve­
ment. As the gvound seIjSor systems became m.ore .rellable, 'Ye learned 
to bett~r interpre,tthis hiforma,tion and respond.tactically. An examp'le 
is the ~uniti,?ns pac~ge concept. that isuse.d.to bloqlt k~y ~.oaas. 
That wlll be .. dlscu~sed m..,som.edetlL .. !Il.at~r, Mutually suo ppo.r.t mg .. , tem .... s 
of otdnanc~sucha.s high .exp)o~lV~ bombs, ft!}tiv~hlCleand .. antl­
personnel mines make roads~ndalternate. tre;ils lmpassible, ahd then 
mhibitthe' actions of enemy repair crews. The munitlons packages also 
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cause a backup of vehicles and supplies behind the choke point and 
provide mQre lucrative targets for tactical and strategic bombers. A 
gunship has been equipped with covert night sensors and computer­
directed guns to find and kill vehicles that formerly could not be 
attacked. The introduction of [deleted] navigation equipment to the 
theater provided more accurate navigation for all-weather bombing .. 
The fantastic accuracy of laser guided bombs ([deleted] is a common 
circJllarerror probability) reduced sortie re9.uirements for cutting 
r~ads. We have found these bombs are outstandmg against antiaircraft 
guns. ' 

The large bomb load of the B-52 ARC LIGHT force was exploited 
to attack truck ptlrks,and vulnerable rQad segments and water cross­
ings and storage areas. To illustrate the current effectiveness of ~RC 
LIGHT, since mid-October we have been performing saturation bomb­
ing'tactics along several road segments and waterways neal' the North 
Vietnam border. During this period,' vehicle detections have been 
almost nonexistent along the roads and the waterways used to float 
supplies south have been disrupted by creatiI)g flow diversions and 
destroying Jlortage areas. This saturation bombing in concert with 
tactical fighters .and gunships. has drastically reduced the enemy 
throughpl)t of supplies mto South Vietnam, 

F-4'S-BACKBONE QF INTERDICTION FQl\CE 

The backbQne of our interdiction torcehasb~en tactical .. fighters~ 
primarily F-4's. It has been the constant qaytlme presence of these 
aircraft that. has forced the enemy to almost exclusive nighttime 
activity. As I mentioned earlier, about 98 percent is' QUI' current 
estimate. 

1'he F-.4'sare being used more at night. They Frovide flak suppres­
~i9n ~s~Qrt for gunships, and attack . allclasses 0 targets that can be 
Illummate.d by fI~~es or !Il. arked., wit, ,h., ,. gr~!Un~ .fI,ares ... [D."e, leted]F-;4 
squadrons have been, eqUipped WIth' a verYllccurllW [aeleted] na\lI­
gation system. [I)eleted~l We recentlydeployed .. [deletedl B'-'5,7G air­
craft equipped with a!! array Qf night-c~paJ>le senSors similar to those 
on the AC-130 gunship. 'These sensors are Integrated through comI!U­
tera to deliver several types of weapons including Il.\8er guided bombs. 

I believe that a re"iew of the tactics and weapons now being used, 
and those improvements thllt we expect to mllke will give You con­
fidence)n our IIbility to interdict North Vie,tnain's troops lind supplies 
that move through Lllos. ' 

,ESSENTIAL TO U.S. l'OLIOY 

The USAF interdiction campaign is esSential to U.S. policy and 
objectives in South Vietnam;Tjie Bl)emy hasleilscontrol and presence 
in So.uth Vietnam and Clln prQbably be con)ai911ei:lby the Repliblic of 
Vietnam Arined Forces i Vletn",mizati()I),i~ p'i'oceedingat.1Ii good pac~; 
and thecasuillties'of all freeworlq>forgeS'~dQwerandthe eneJ;riy inust . 
pay dearly for· each .of his le~stJi!llflll~tll!ci?'\llts. > > »> > > > 

General Evans Will now d~cull$Jlt!$,d~tt\lls of o)1r I,GLOO WHITE 
sensors system and he will b~ fol19)V;eilqy~ajor>.Amdereon; » > 

-- " -, - ',,'- -'.. - ,. 

'" ',' 

",1 
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STATEMENT OF BRIG. GEN. WILLIAM IOlIN 'EVANS,Sl'ECIAL 

ASSISTANT :FOR StNSOR EXl'LOITATION, DEPARTMENT OF THE 

AIlt FORCE 

General EVANS. Mr. Chairman and members of the subcommittee: 

I am Brigadier General Evans, Special Assistant for Sensor Ex­

ploitation for the Air Force. 
Earlier this week, General Deane, the Director, DCPG, briefed 

you on the history of his organization and explained the manner in 

which the DCPG anti-infiltration system was born. This morning, I 
would like to go into some detail in explaining the Air Force portion 

of that system called IGLOO WHITE. It operates in Laos, and is 

entirely air supported; it involves no_ground forces. Iwill describe the 

munitions associated with IGLOO WHITE and also, with respect to 
sensors, cover airborne sensors used by our AC-130 gunships and 

[deleted] aircraft to acquire tactical targets in Laos today. These air­

borne sensors, while not a part of the IGLOO WHITE program 

complement our ground sensors to enhance our overall tactic;!. 

effectiveness. 
IGLOO WHiTE 

Let me start with the IGLOO WHITE unattended ground sensor 
system,a detection system ___ and I emphasize detection-designed to 

find tacticlli targets. To set the stage, I will briefly.reyiew the threat 
when the system was fielded in late 1967 and compare it to the en­

vironment in which we are .operating today. As we foresitw, the 

environment has not remained static and since the early days; many 

changes have taken place which make our interdiction efforts much 
more difficult. . 

MU GLA PASS 

6S~640 0 • 71 - 8 
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In 1967,,'il.nd even until the middle of 1968, there were relatively 
few IlI.Qtorable roads in Laos. Our intelligence indicated that there 
were less than [deleted] kilometers of useful roadnet available to the 
North Vietnamese to move their supplies and equipment from North 
to ,South Vietnam. The truck fleet in those, early days entered Laos 
through either the MuGia or Ban Karai Passes and exited Laos on 
Route 922. 

MAHAXAY • '. KHAMMOUAN_ -THAKHKK 
-. ~ .' 

,,'LAOS"':,.' 
'Pai1han~13~.r~~~; : 

':;·/fc~E:·:J:;., 
.:,', .-,": ~'-<"j;".\' I,: 

&~~ 
,'. ' .. ~ , -;,,:';;1;'."- > 

" 
His rell:ctipp: to our 'e1fort:s to cut existin~ ro!tds natllrall:y was the 

construotlOn: of ' ,redundant hnes of commUUlcatlOns to bypass the re­
sulting choke points. This'series 9f actions on, our part and reactions 
on his part ha.s produced today an, elabor~te road network adding up 
to some ldeletedj kilometers of available roadbed which provide con­
siderable fiexibihty for his, logistic operation,. Roads following the 
shorter route from North to South Vietnam around the western end 
of the DMZ provide him another entry to Laos which is most attractive 
as it allows him to keep his trucks within the s~nctuary of North 
Vietnam longer and limit their exposure to our air strikes for a much 
shorter period of time while traversing the Laotian roads just west of 
the DMZ. He has alsqconstructed [deleted] kilometers of POL pipeline 
in the same area and is making extensive use' of the waterways to 
float hi. supplies south. ' 

ENEMY REACTION ,TO l,NTERDICTION C<I,MPAIGN 

Our interdiction prpgram "not only consisted ,of roadcuts but also 
attacks on the trucks themselves. OneM, his reactions to this interdic­
tion"'tactlcis to inereasethe size ofhia truck fleet. In 1967-68, we'esti-
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mated trucks in the system to number around [deleted]. Our latest 
intelligence estimate is almost [deleted] times that many, for a total 
of [deleted] trucks. As you would expect, attacks on his system na­
turally caused him to bring in more numerous, heavier antiaircra.ft 
defenses. Whereas only smaller caliber, sporadic antiaircraft reactions 
were encountered in early 1968, the enemy's antiaircraft defenses now 
include the full gamut of 37, 57, 85 and 100-mm. guns. These guns, 
which totaled [deleted] being highly mobile, provided a very flexible 
defense, operating from over 3,000 prepared gun emplacements in 
response to the tactical situation. ThiS map, classified exhibit, shows 
on which areas of the road net these guns are concentrated. 

I believe it important to point out these significant changes in the 
threat to highlight how much more difficult the interdiction problem 
is today than it was in the days when the anti-infiltration system was 
conceived. 

With this overview of the environment in which the IGLOO WHITE 
detection system operates, let us now look at the system itself. 

The basic elements of the IGLOO WHITE system are the sen­
sors themselves, a delivery vehicle, a relay aircraft, and a ground 
assessment facility. Its operation follows the original concept quite 
closely. First, the sensors are air-deHvered along known or suspected 
infiltration routes and truck parks. Trucks moving along these roads 
activate the sensors and these activations are related in real time to 
the ground assessment facility for analysis. Once a valid target track 
has been produced, this information is then passed on to the appro­
priate controlling agency for strike response. 

SENSQR-TRUE HEART OF SYSTEM 

Now, let's look at each of the system's elements in more detail. 
First, the sensor-the true heart of the system around which all the 
rest is structured. Here are two acoustic sensors-one designed for 
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SPTKEBro 
DIAMET£R: S 

LENGTH 66 

WEIGHT 40 1> . 

ACOCBCOY 
OIAMETER 4 .75 

UNGTH 36 

w ~ 26 I 

ground implantation and the other for tree hangup by use of a para­
chute. This latter type we have over on the table with the red cap 
on the top. 

These acoustic seusors were inspired by the Navy's Sonobuoy, an . 
early acoustic submarine detection device. The hydrophone of the 
Sonobuoy was replaced by a microphone and a long-life battery was 
added. Tree hangup is tbe most common mode of employment in 
Southeast Asia. As you can see, a well-delivered ACOUBUOY can 
be quite difficult to detect. We have a type here and I think it will 
be interesting to listen to some actual sounds picked up by some 
ACOUBUOY in Laos which are monitoring a truck park. You will 
listen to some typical truck park noises and then you ,viII hear con­
ventional as well as jet aircraft attack the truck park and the 

.resulting antiaircraft fire that comes from the truck park. 
(A tape was played.) 
These are voices of some of the people in the truck park. 'The truck 

is starting up now. A typical driver. This is a conventional aircraft 
corning in for a bomb drop. That is a jet aircraft. This is the anti­
aircraft fire. You can see the fidelity of the acoustics are quite good. 
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the ·breakout. Planned funding for Lhis program in fiscal year 1971 
amounts to $25.9 million, which would appear to be an increase over the 
displayed 1970 funding of $22.0 million. However, the 1970 OPN fund­
ing, $13.2 million, does not accurately reflect Navy and Marine Corps 
sensor requirements for use incountry, which had a value of $47.0 mil­
lion. This deficit in funding to meet theater requirements was and is 
being made up through DCPG direction by DCPG controlled assets 
and funds from the other services. Thus Navy requirements for funding 
in support of the DCPG program have actually declined from a total 
of $55.8 million in fiscal year 1970 to a total of $25.9 million in fiscal 
year 1971. 

Of the originally approved DCPG program, DCPG program reduc­
tions (referred to by DCPG as funds returned to, th~ Navy.) totaled 
$8.1 million. This .char.t depicts the breakout of these funds arid their 
application within the Navy, In addition, $8 million of N rivy funds not 
required for the accomplishment of DCPG tasking have been reapplied 
to other urgent Navy prograIIlS. A breakout oUhese funds and their 
reapvlication is incluaed in the detailed Classified financial information 
provided to the subcommittee. Net funds used have therefore been 
$16.1 million less than the originally approved DCPG program. 

In addition to the DCPG and NVLAP programs, the Navy has 
invested a total of $2.08 million in N·avy remote sensor systems de­
yeloped to complement the DCPG program. T~e following viewgraph 
IS a breakout of the funds expended by appropriatIOn and year .. 

DCP.G PROGri~~ 
DCPG NET PRO~RAM 1 'AND FUND~ USED 

I ,I (In,mililohs of dollarl' 

R.D.T. & E. PAMN OPN 
~--

F1scal year , 
,Net . Nat Net Net' Net 

pro,ram' Used proira'/I1 '. UNd' program Used program Used progrim Used , . 
1961:~..' __ ." •••• _____ •• 16.'0 < 16.0' .24," 18:8 19.1 19 . .1 5.6 5; 5 _65.,4 \' . 59 
1968.. •••• ,............ 14. 7 14.7 2.4 a.7· U.9 14.0 11.~ 1D.4· 40.6 42 
1969. ___ •••••••• ___ ';. • .: 9.7' 9.7 1.0 .S" 12.0 10.3 J 1., 1.0 24.4 21 
1970 •• ~"_~ ... ~ ___ •• _._'. 6.5 .6.3 "I 0 13;'2 12.1 ~,2,0'8 22'10 ,19 
1971 L .............. ". _':c. 0"." .. " •• " .. ".-,--".1", .:c •• .;.. •• :c •• ". ~1"a,c.6-",.;..\."'".;;.:,.:c •. -......;..' '.;..2 .,,··..c.:··.;..··,,··_,·CC··_··.,.·_··_· ·.;..··cc··_·· 
, Total (through flsca,l\ . .. 

year 1970) __ .,,_., 46:9: I, 46~7 28.2 
. :'; 

2ad . 56.Z "'.:& ·21;\ '11.7 

-" I' ASdrOV'd:DCP~.proliam len funds return"' by ·QC·PG. to the N!lvy, i': 
; 1

1
,0 "P~ ~ro~ram~ ~ thel fii!:C!I.1 y~ar 1971, ~udi.~t .eurre~tly ,be,fore·t,he Con.I'8'" 

Fiscalyear 

DEPARTMENT OF THE NAVY 

DCPO 'PROGRAM FUNDS RETURNED TO'THE NAVY 

'1' (Amount In mllllens of dOllars)' ' 
"', ! ',. " . 

Amount "'NsVy .. appileatlon 

, 152.4 l.a 

·;l96t~~~-'.~'l.~L;":.,., •. _.\.._.,~,_ .•• ·None. __ ".'_.'h_"" •• ".<~ __ .'" . _,; <If.; 

1=:::::::::::::::::::::1::::: ',~:~eN:::::::··-·"-'·-·2,i6" AppUtd'to Na

W 
liperatlons and aaftb! Improvement 

" , \. pro'~l1I (OS Pl. " , 
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"~ i ' 1, 12. 'RPIIed to:.".,~ucUons urider Pro 103. , 
IIlO •.•.•••••..••.•.••....•• ,. R.Q.T.,U... l.5 1, 1O.II,d I'il' I",,"ed I)\[ISII... ram. 
" h , .1) OSD bUd~riltlU9tlon.. , 
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which acts as a terradynamic brake leaving only the camouflaged 
antenna showing. The approximate detection range of this sensor is 
[deleted] feet for trucks and [deleted] feet for personnel-the same as 
the ACOUBUOY. Of course, the ranges depend on how much seismic 
disturbance is created and the seismic transmission qualities of the soil. 

f~ _f 
. 

f' 
'W '.~f , 
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ACOUSID-ADSID 

This device-the AOOUSID-is, as the name suggests, a combina­
tion acoustic and seismic sensor. It contains only seismic detection 
logic. ' but can transmit audio information gathered by a small micro­
phone at the base of the antenna which can be turned on remotely to 
provide confirmation of a detection. Its detection ranges are the same 
as the ADSIl>. . 

These last two sensOrS constitute about [deleted] percent of our 
sensor field in Laos. The field' size today numbers over [deleted]. 
Since the l'rogram'a inception in December 1967, over [deleted] 
sensors of all types have been delivered. This includes those delivered 
·in South Vietnam in support of Army opera·tions in country. At 

r.resent, 'Ye ilJ'e getting .on the average [deleted] days,lifetime from our 
atest desIgIl' sensors. 

I have mentioned only two types of detection logic-acoustic and 
seismic-but we are constantly looking for better ways to find the 
targets 'we are interested in; in other words, to be more discriminating 
in our detection efforts. Since we are primarily looking for trucks, 
bulldozers, and other vehicles of that type, a [deleted] detector would 
be most. useful. In recognition of this, we have under development the 
[deleted]. 

Senator GOLDWATER. Don't we already have that? 

CURRENT SENSORS-DESIGNED FOR SOUTIIEAST ASIA 

General EVANS. We have an airborne version [deleted]. We do not 
have an air deliverable ground sensor. This is what we are looking for, 
basically the same type of logic with some refinements. 

As previously indicated, our current family of sensors, inciudinE 
[deleted], was designed specifically for use in Southeast Asia. We 
believe the system has demonstrated significant potential for enhanc­
ing future tactical operations worldwide, and Tactical Air ·Oommand 
<lias in fact stated a requirement for inte~ration of IGLOO WHITE 
te~hnology: ~nto. TAO'.s worldwide operatlOnal capability. To provide 
thiS capability, Improvements must be made to' accommodate present 
sensor . design to the much more severe environmental conditIOns to 
be found in many other areas of the world which are of military 
interest. For example, a [deieted] which will work in the temperate 
latitudes' must be developed. Oonsiderable effort is being devoted to 
this problem and we think thesolutionis a [deieted]. The overcrowded 
r.adio frequency environment of Oentral Europe presents another 
problem; a place in the frequency spectrum must be found in which 

. we can operate and notjnterfere.with other communications systems 
andvice-versa:. We are)lvorking on this problem, also. 

SENSOR COST 

'. '. Before. :(ve leave the sensors, I would like to say a few words about 
their' cost. To really evaluate sensor cost, we must look not only at 
the basic price of the sensor, but also examine its reliability, useability, 

. and useful life .. A meaningful measurement of cost would be how 
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much it costs us to maintain a sensor in the field for one day. I know 
that General Deane used this approach by illustrating the change 
in cost of a hand-emplaced sensor. 

SENSOR COST AND PERFORMANCE (ADSID) 

}~lay·:~:::::::::: :::: :::: :::::::: ::: 

Unit cost Reliability USNbility 

12.145 
975 ID'lot"'l D,eleted 10.1.1"'1 Deleted 

Lifetime 
(days) Cost per day 

ID'lot"'l Deleted 
1100 

15 

1 would like to show you:a comparison of factors between 1967 and 
1970 which produces a cost-per-sensor day for an air-delivered sensor, 
the ADSID. I have chosen the ADSID which was our most popular 
sensor at the start of the sensor program and which is still the main­
stay of our field today, with over [deleted] of them now in the ground . 

. The basic cost of the ADSID in 1967 was $2,145. With improvements 
in design and production techniques, we have reduced that basic cost 
to about $975. This design and production experience also has moved 
our relia;bility figure from [deleted] percent in 1967 to [deleted] percent 
nowalld, .as I will .point out shortly, more accurate delivery of the 
sensors-putting them where we intend so they can be used .to full 
advantage-has increased their usability from. [deleted] percent to 
[deleted] Fercent. Improved battery design has lengthened sensor life 
from [deleted] to [d~leted] days.: When you. consider 8.11 of these 
factors, the cost-per-sensor day In 1967 was $100, whereas now it costs 
under $15. 

LIFE OF SENSOR 

. Senator CANNON. Is the life of the sensor dependent on the battery? 
Is tho.t the limiting factor?; 

GeneralEvANs. Yes,sirj the life of a sensor is determined by the 
battery and, of course, the useful battery life is determined by. how 
many i).ctivlttions 1;hat,sensor has ·to transmit: ,[Deleted] days is a good 
figure for the ADSID today.whereas out acoustic sensors use more 
power: when they .trarulmit thety,pe. of information that wehear,d 
'earlier on the tape, so their lifetime IS not nearly as long ,as' ,the seismic 
sensor. . . 

. How .do we deliver t","elle sel!sors?Atfirst, delivery was aC~QmpJished 
VIsull;lly. Of oourSe, tJU.s requn;esgood weat4erand e~y'ldentifiable 
terram.fea;tures, conditIOns whioh,frequently do not ,eXist III Southeast 
A,sla. Also, we did riot 1!ave a)1igh-spee~capability .and ,the vulnera­
bility of, our, slower mOVIng dehvery,:-vehloles ',to antlatrcraft·fire forced 
high-delivery alt. itudes from whichIa;r~. e,implant errors; were induced, 

, as indicated by the Navy witness this inorningasfar·'as the OP-2 
was concerned. . . . . , .'. 

Since those early days, we have developed a .high-speed, nonvisual 
delivery 'capll;bili~y in the form of [delete4]-eqt4rped .. F-i aircraft. 
[Deleted.] This shdeshows' the SUU-.42 delivery':pod mtlunted Qn an 
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F-4. The pod can carry up to 16 sensors or two per tube. This one 
shows an ADSID being delivered. Normally, the sensors are delivered 
in strings along roads, as shown here. All of them can be the same type 
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ROAD SEGMENT 

devices, mixed strings of seismics and acoustics to provide an acoustic 
confirmation. In the case of truck parts, a typical array would be 
strings in parallel, consisting primarily of acoustIC sensors listening for 
typical truck park noises, such as you heard on the tape recording. 
These arrays can be established by multirle passes of one aircraft or 
by one pass of several aircraft with latera separation. 

TRUCK PARK 
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Only dots on these slides, these sensor locations represent con­
siderable effort to produce an effective detection source. Planners at 
the ground assessment facility do exhaustive studies of available 
intelligence to determine which road segments and parking areas the 
enemy is likely to use. Once identified, photography is taken and 
closely examined to choose the most suitable areas for sensor im­
plantation. The planners look for straight portions of road insofar as 
possible. If sufficient tree canopy is present, a hangup acoustic device 
may be used, or if ground implant is desired for seismic monitoring, 
then a certain degradation is induced, depending upon the amount of 
foliage to be penetrated. This must be taken into account in determin­
ing the number to be dropped. Large rock formations are avoided, as 
are flooded areas. Once the desired location of the string is established 
and the numbers, types, and interval of the sensors determined, the 
mission is laid on. 

When we were limited to visual delivery, intricate coordin&tion had 
to be established between the delivery aircraft and a forward air 
controller so that the aim point for the first sensor could be marked 
with smoke just prior to the deliver,)' aircraft's amval. 

Now, using our [deleted] capability, we have an all-weather, seJf­
contained, consistently accurate delivery system. 

The unqualified success of [deleted] in the sensor delivery role has 
led to its use in delivery of ordnance, where a similar all-weather 
capability is needed. I'll discuss in a moment how we use these [deleted] 
F-4's very effectively as strike vehicles in response to sensor activa­
tions; however, to continue through the system in a logical sequence, 
we should look next at the relay link. 

Eo-121R 

This is the EC-121 R, currently our primary relay platform. These 
aircraft are stationed at [deleted]. The aircraft are wholl,)' dedicated 
IGLOO WHITE resources, orbiting to provide the reqUITed line-of­
sight link between the sensors and the assessment facility. The relay 
aircraft receives the radio frequency transmissions from the sensors, 
and retransmits this information to the ground facility for processing 
and assessment. 

In addition to this data relay capability, onboard equipment 
provides the aircraft crew with the capability to manually assess the 
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sensor activations, produce target information, and pass this intel­
ligence via secure voice directly to the appropriate ground station or 
airborne control or strike element. This procedure is useful when the 
relay aircraft is out of the line-of-sight range of the automated assess­
ment facility or when ground commanders want target information 
directly. 

PAVE EAGLE 

[Deleted] to supplement, and perhaps eventually replace our EC-121 
fleet, we have developed a single-engine aircraft called Pave Eagle, 
shown here. It is basICally a small, commercial aircraft-the Beech 

Debonair-with a larger engine and increased wingspan. It can operate 
in either the manned or drone mode; however, it is strictly a data 
relay platform; it bas no airborne assessment capability. Its main 
advantage lies in economy of operation and the fact that it permits 
operation in suspected high-threat areas without exposing a large 
arrcrew to undue risk. 

[Classified exhibit] the theater evaluation of this aircraft has been 
successfully completed and we are now changing the comJ)osition of 
our relar fleet to the mix indicated on this chart [deletedl EC-121's­
[deleted with attendant savings of almost a thousand peop~e and 
over $5 million of O. & M. funds annually. 

[Classified exhibit] this chart shows the location of the orbits cur­
rently being flown in Laos .. Deleted.] 

INFILTRATION SURVEILLANCE CENTER 

The next element is the ground assessment facility. This is an exte­
rior view of the Infiltration Surveillance Center-or ISC. It is the 
nerve center of our present system. In our IGLOO WHITE opera­
tion, the size and complexity of our sensor fields make computer 
assistance essential to correlate the large number of activations over 
the wide area of operation. Sensor data from the relay aircraft auto­
matically enter into the ISC's computer, shown here. The computer 
then produces a printout depicting activations of the sensors, by their 
indiVidual identifiers, as a function of time. [Classified exhibit.] These 
printouts are analyzed and from the activation patterns information 
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[deleted) can be derived. After this target information is developed, 
it is passed to the intelligence section for correlation with other 
source information and then to the operations section for transmission 
to the Airborne Battlefield Command and Control Center which 
allocates strike aircraft . 

• 
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Besides locating targets for immediate reaction, the ground assess­
ment facility, through analysis of enemy logistic flow patterns, also 
generates lucrative targets-such as truck parks and storage areas­
for preplan ned strikes. Additionally, sensor data, by providing a 
measure of system input versus output, is useful in determining the 
effectiveness of our interdiction efforts. 

Just this past summer, we have made reductions in both personnel 
and equipment at the Infiltration Surveillance Center. By putting the 
necessary computer program on one of the two IBM 36(}-65's and 
allowing a maintenance period daily for that machine, we were able 
to remove the second computer. This action, coupled with the reduc­
tion in the manning of the ISC's Operations Division and certain 
stateside support agencies, resul ted in a savings in this year's op'era­
tions over last year's of 160 military personnel spaces and $4.5 nullion 
in contractor support. 

ISC REDUCTIONS 

(In millions of dollars] 

Manpower .•• _____ ••• ______ •• __ •• ________________________________ _ 
Contractor support ______ ______ . ". __ .". ___________ __ . ___________ . __ 

DART 

1969 

385.0 
as 

1910 

225.0 
'.3 

Dilfereoce 

160.0 
'.5 

In order to provide an emergency backup capability for the ISC, 
we developed the DART- Deployable Automatic Relay Terminal. 
As the name implies, the DART is air-transportable, whereas the ISC 
obviously is not. 
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Large, fixed facilities like the ISC are not compatible with our 
tactical mobility concept and therefore are not beinlL considered for 
future ground terminals. Tlrough deployable, the DART has no 
computer capability and relies entirely on real-time operator assess­
ment of sensor activations. We have [deleted) of these facilities in 
South Vietnam for receiving and assessing sensor fields within that 
country in support of the Army's [deleted) operation. 

SENSOR REPORTING POST 

To provide a mobile facility with a computer capability, we de­
veloped the SRP-Sensor Reporting Post-shown here (p. 126). 

This facility combines the transportability of the DART with some 
measure of the automation of the ISC. It possesses functional capa­
bilities closely resembling those of the ISC for a sensor field of [deleted) 
sensors, but without data storage. The SRP is at Eglin AFB, where it 
is undergoing integration testing with the Tactical Air Control System 
to determine the interfaces necessary to optimize tactical effectiveness. 

Turning to the future, there are several Air Force actions either 
planned or underway to improve our ground sensor surveillance 
system-all part of a 5-year development plan. 

In the area of sensors I have already mentioned improvements 
needed in battery design for operation in cold'weather and the identi­
fication of a frequency band which \\ill allow world\\ide application . 
Also, I mentioned work going on at Rome Air Development Center 
on a [deleted) detector. We are also developing and plan to test a 
combination seismic and magnetic sensor which should be more 
discriminating than our current sensors. 

One of the objectives of our sensor development effort is to [deleted). 

63-640 0 - 71 - , 
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IMPROVED DELIVERY ACCURACY 

Additionally, improved delivery accuracy will greatly help in this 
area because if we can deliver the sensors closer to the road we want 
them to monitor, the detection range of the sensor could then be 
reduced, thus reducing the size of the area they are listening to. 
[Deleted) amount of extraneous noise is reduced and only the trucks' 
[deleted). This, in conjunction with more accurate post-drop location, 
will allow us to more accurately pinpoint the target's location. 

In the area of relay, we realize that our present relay platforms are 
vulnerable to enemy air action. We are studying relay platforms such 
as [deleted). 

In the area of communications techniques, we would like to build 
in more protection against jamming, because against a sophisticated 
enemy [deleted) we must expect countermeasures. [Deleted.) 

As far as assessment facilities are concerned, we are, as I pointed 
out, anxious to get away from a large, fixed installation such as we 
have at [deleted). To enhance our tactical mobility, we built the sensor 
reporting post, which I showed you on a chart earlier. It is now under­
going integration testing with elements of the tactical air control 
system to insure its compatibility. From these tests, there will possibly 
be modifications to the facility, such as changes to the computer 
software to allow it to accommodate more than [deleted) sensors. I 
visualize no major changes to the facility's design, however. 

I will cover the cost of these development items later when I talk 
about IGLOO WHITE expenditures. 
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VALUE OF SENSORS DURING DARK:NESS 

Up to now, we have onl;l' been talking about using sensors as a de­
tection source. How effectIve have they been in that role? (Classified 
exhibit.) This chart makes an interesting and si(lnificant point. 
:Beyond the obvious fact that ground sensor detectIOns amount to 
over four times those from other' sources, su.oh.as airb.orne sensors 
and visualsightings, [deleted] I would like to point out a less obvious 
fact which might easily be ove1'looked. (Classified exhibit:.) If you 
will notice, the difference between ground sensor detections and 
those from other sources is insignificant during daylight hours. Nate, 
however, that during periods of dark"ess, when eyeballs and other 
visual viewing devices are degraded, ground sensors produced the 
vast majority of the detections. Looked ~t. another way, the. chart 
points up how many potential targets wOl\ld have galle undetected 
were it not for these "road sentinels" who remain on the job 24 hours 
a day, rain orshine. . . 

COMMANDO BOLT 

Although sensors have certainly ,proven valuable as a detection 
source, it is not enough merely to have the capability to sit and count 
trucks as they pass by; to be truly effective, an interdiction system 
must also have the capability, to .attack and destroy the detected 
targets. This means all-weather strike in real time. As the trucks are 
moving, ground sensors ac60mplish 'this for us in an operation called 
Commando Bolt. An assessment officer ,monitors sensor .activations in 
his area of interest. When,he recognizes,a;'target signature from a 
(classified exhibit) particular sensor s~]:'ing, he cMls up on his cathode 
ray tube a sketch of the roadnet which. that stringQf sensors is.moni­
toring; the computer automatically displays ,and updates on the 
CRT the movement of the target along that road [deleted]. He then 
can instruct one or a number of the [deleted] F--4's, which I men­
tioned earlier,to e,nter these [deleted] coordinates into the aircraft's 
computer. This giVeS the aircraft the. course to steer to that point 
anq, 'producea anautpmatic release of, ordnance at the proper time 
to hIt the target. Using area-type ordnance, excellent results have 
been obtained with this blind-bombing method. 

In addition, Navy A-6aircraft were vectored to active areas where, 
with their moving target indicator radar, they could acquJre the 
trucks as point targets·for a precision bomb drop. Likewise, we will 
provide sensor-derived intelligence to our new B-570 squadron, which 
ldeleted] has similar radar. As you can see,Commando :Bolt accounted 
for [deleted] trucks destroyed' or damaged, representing [deleted] 
percent olthe total destroyed Or damaged during the last dry season 
mterdiction camp~. Further, .th~se results were achieved with 
[deleted} strik.e sortIes, representmg [del~ted] percent of the total 
number of strike Borties flown during the campaign [deleted]. Also, 
this mode of oJlerll.tion significantly .decreases the vulnerability of our 
strike aircraft. Over [deleted] Commando :Bolt sorties were flown before 
a.hit was taken. No aircraftwere lost to hostile ground' fire, . 

Because munitions are an essential ingredient in our .interdiction 
campaign, I thouj:ht that you would be mterestedin knowing more 
about SOme of thiS ordnance. For this portion of the presentation, I 
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would like Major Anderson from the Air Force Directorate of Opera­
tions to describe these various munitions, their operation, and-where 
DOPG-controlled funds were involved-indicate how much Air Force 
money was spent on each. 

Maior Anderson. 

STATEMENT OF MAJ. RAYMOND DALE ANDERSON, TACTICAL 
DIVISION, DIRECTORATE OF OPERATIONS, DEPARTMENT OF THE 
AIR FORCE ' 

Major ANDERSON. Mr. Ohairmanand members of the subcom­
mittee, I am Major Anderson from the Directorate of Operations. 

This portion of the Air Force testimony will address Air Force 
munitions used in Southeast Ash •. Some are associated and some are 
not associated with IGLOO WHITE. I will also describe the munitions 
package concept used inour air interdiction campaign inSoutheast 
Asia to show how the various munitions complement each other. 

Before getting into the details of the munitions, I would like to 
digress for just a moment. to claro ify_ fo1' the subcommittee the Air 
Force responsibility for IGLOO WHITE munitions in response to 
DOPG tasking. 

USAF IGLOO. WHITE-MUNITION RESPONSI1JlLITIES 

1. CertifiQation of Button Bomb/Micr~Grav~I/Gravel Systems to the A-IE 
Aircraft" . 

2. Certification of the ADSID to the F-4. 
3. Certification of tM.HELOSID to the·CH-3. 
4 .. Development and. Certification of a. High Speed Dis.penser (SUU-.41) for 

Button Bomb/Micro-Gravel/Gravel to the F-4... .. . 
5. Development and Certification of .. ~ High Speed Dispenser (SUU-42) for 

Phase II Sensors to the F-4. ; 
6. The Complete Dragontooth System (CBU-28). 
7. The Complete Wide Area Anti-PeISonnel (WAAPM-CBU-42). 

The Air Forcil was charged withthemunitionsresponsibilities shown 
on this. chart. The production,;procnrement,: and 10gistics~planning for 
IGLOO WHITE munitions, other than theDRAQONTOOTH and 
wide-area antipersonnel munition (WAAPM), were theiesponsibilities 
of other services. . . 

(Olassifiedexhibit.)The munitions' funded by DOPG are listed On 
the left side of this chart. Other munitions, not funded by DOPG, 
which sUfPort IGLOO WHITE as well as air. interdiction operations 
in genera, are listed on the right side.! ... .. . . 

MUW1TION DlDSIGNATORS 

BOMBS.:,;" -, 

M Serles--Air Force (M 117-750 pound I;>o;"b) 
MK SerieB'--Navy (MK-82 5QO pound bomb) 
BL U (Bomb, Live,. Unit) 

-CLUB'rJi)R MUNITIONS" 

CBU (Cluster Bomb Uilit) = SU'U,(S"."enBion;Unlt, Utility) +llLtr 
,; 

SYSTEM USED TO IDJllNTIFV M·UNITIONS 
, t, '(::' ,.:. ".:" , 

Before describing the actudp.ardwitre, 1 wouM'1ike' to discuss the 
systems used to identify munitions. The Air Forc~ uses a; variety of 
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munitions, some old and some new, some that we developed, and some 

that the Navy developed. 
Bombs that were developed by the Air Force are identified by the let­

ter "M" and a number. The M-117 general purpose bomb used ex­

tensively in Southeast Asia is an example of this system. The Navy 

identifies most of its munitions by " "Mark" number. The MK-82 

500-pound bomb illustrates this. 
The term "BLU," which is short for "bomb, live unit" is now being 

used to identify the newer bombs. The common pronunciation is 

"BLOO." The term is used with any bomb, whether it weighs 1 pound 

or 1,000 pounds. Weapons that we were using before this system was 

initiated are still identIfied by their old designators. Cluster munitions 

have been widely used in Southeast Asia. A cluster bomb unit, or CBU, 

is composed of two subsystems: a dispenser and a submunition. The 

dispenser is designated as a "suspension unit, utility," pronounced 

"SOO." The submunition, or BLU, is loaded into the dispenser to give 

us a complete weapon, or CBU. The CBU nomenclature can be very 

confusing, since one dispenser can accept many different submunitions. 

Each time a new submunition is used, an entirely new CBU is born. 

The first two items on the left-hand list are dispensers and are sub­

systems of other complete munitions s;vstems. 
The SUU-41 is the dispenser used wIth the GRAVEL system. I will 

discuss GRAVEL in more detail later. The SUU-42 is used only for 

IGWO WHITE sensor delivery. 

WAAPM 

The first complete weapons system is the CBU-34 or CBU-42 

wide arca antipersonnel mine, hereafter referred to by its acronym 

WAAPM. This is a view of the munitions dispenser used for the deliv­

ery of W AAPM, showing the canisters that hold the submunitions. 

1/i1, 
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This is a picture of the submunition used in WAAPM. Each bomblet 
contains [deleted]. 

This slide shows the operational sequence of W AAPM. As the deliv­
ery aircraft flies over the area to be seeded, the canisters are ejected 
at preselected release intervals. The canisters then open to release the 

..... -K ~ .,-

.... 
.,,--

K • -3 
.(J 
• 

I 



131 

bomblets. When the bomblets are released, the airstream acting on the 
lIutes causes the bombs to spin. This spinning action disperses the 
bomblets and starts the arming cycle. A [deleted] dela;)'" circuit is 
activated, allowing time for the mine to come to rest on the ground. 
When this time has elapsed, the IInal arming actions occur [deleted] 
(Classified exhibit). Any disturbance of [deleted] the bomb itself will 
detonate the mine.· 

WAAPM COSTS 

The CBU.,34 was developed by the Air Force and.had an [deletedl­
da~ life span before .it self-c\estructed .. DCP .. G wanted a version with 
a. deletedl-day life span to use in their barri~r concel?t. DCPG pro­
vi ed $83.6 million to procure the [deleted]-day verSIon, which was 
designated CBU-42. . ' 

Mr. GILLEAS. Was that all R. &D. money? ." 
Major ANDERSON. Some .was ,R. & IiI, and some WI\S procurement 

money, I don't ha"".'~:he exact breakout. , . 
Senator GOLDWA1,>lllR. Can you t~11 me ,how that. is carried in the 

budget? . "'.' ' 
MajorAllDERSoN. AsC13U-34/42, .' , 
Senator GOLDWATER. Is that PCPG moner? .' . 
General EVANS, It vari.es,' sir, wit:h, the object, the class of mon.ey. 

In the case of .the 3080 money, procurement money, with .the exceptIon 
of munitions, is all carried under DCPG. 3020 money is Ill/ssile money, 
classified drones for such thirigsas the PAVE EAGLE money. . 

Senator GOLDWATER. Pardon? . " " 
General EVANS. Such things as PAVE EAGLE money is carried as 

classified drone, 3020money..,·. . 
Senator GOLDWATER, I can't recall having heard it discussed in 

authorization. '. ., ' 
General EVANS; 28012F is the progI'am element which is listed as 

DCPG. '. " . ".' .' , . 
Senator GOLDWATER. Has it been so, listed in,all of the appropria.-

tiens? '. , , 
Captain WALLACE. Senator, I tIDl Captain Wallaoe of the Air Foroe. 

The 3080 Other Procurement money is broken out.into two segments: 
munitions money, as well as ·nonmunitions. Nonmunitions, which is 
generally communications and electronics money, is carried in the 
llfocurement document as "Defense C.ommunice.tions Planning 
GrotlP/'In the lI).unitions e.rea, the money is not identified as Defense 
Com~IlJl~c~ti99<S Pl~n. ing Group, pe .. r ~e; it is ?arri~d in the individual 
mumtloIlS"IIM;Iteo, 'and. does not proVlde any IdentIty to DC.PG., 

Genera:\':EJVA'NS.:a..D.T .. & E. money is e.Jso listed as Defense 
Communication Planning Group;'money, ';, 

. 'WHlIIRE'ARE DOPG FUNDS IN BUDGET? .. . 
n_" '" , "', _ " " ", 

Sen"torGoLDwATER.The rellson I asked thil.t question is, we.:.got 
into this general subject .on the 1I00r as to the source 'of the funds Itnd 
wh.ether the funds hii.<:Lbeen discussed ,and justified. I can'treqa,ll my­
selfl;uwing heard .th'em disoussed. in authorization or appropriation , 

"'heBrlng.r. I amaslring., t:htljl~'q~estIons"$O. w~, c.an he-yeti).eanswer,s, " , 
. General EVANS. Theye.re hsted as daptam We,llace and I have. 

indicated; , .. 



132 

Senator GOLDWATER. If you would submit that for the record it 
would.behelpful. . 

General EVANS. Yes, sir, I think we have already supplied the 
chief counsel with funding information and we will be happy to 
augment that.' , . 

Mr. G'LLEAS. I think part of the answer, too, is the fact that in 
the authorization bill you justify your research and development 
money. The production money is handled by the Appropriation 
Committee and generally with ,certain exceptions we do not passon 
the validity of this type procurement becjtuse it doesn't fall. within 
our purview, i.e., it is not a ship, missile, tank, et cetera. ' , 

Would somebody please. comment on whether that is correct or not? 
General DEANE. I would like'to ask Mr. Detweiler, who is our 

comptroller. 
Mr. DETWE.ILER. In the authorization bills that have come up, I),S 

you have indicated, the R.D.T. &E. 'money has been passed. Also 
the APAF money, which is your 3010 appropriation, is included in 
the authorization bills, and your 3020 money which is yoUr missile 
money, is also in the authorization. But the communications andelec­
tronics items, which covers the actual I'l'Ocurement of the sensor 
items and the munitions items are not. But we have submitted to 
you a complete list of all the appropriations Where our money IS by 
line items by appropritttions and those which have been submitted 
to the authorizatIOn committees and those which have not. 

DCPG R.D.T. & E. AND PROCUREMENT:""F1SCAL YEAR 1971 -bUDGET REQUEST IDENTIFIED BY LINE ITEM AND 
APPROPRIATION 

Fl~CAl YEAR 1971 PRESIDENT'S BUDGET 

1001l8(s'ln millions) 

Line Item number and title 

PEMA-ARMY 
245 DCPG proJect., _______ • _________ ~ _____ •• ~ 

PAMN-NAVY 63 Various. ___ •• ___ • ______ ._' __ ... " ________ _ 

OPN--(.ct. 3) 
106 DCPG program __ .~._'~ _______ ._ • ___ •••.•.• ' 

MPAF-AIR FORCE 

26 Classified drones •• ~.~ .....••••••••••••••• 

APAF 

Total of line 

3.6 

18.6 

14.0 

Clearly Identified In 
DCPG, fiscal P-l documents as Review for 

year 1971 DCP(),program authorlzetlon 

$18.0' yes •• _ •••••••.....• No. 

.1 No ••••••• _ •••••••. _ -Yes. 

)8.6 Yes ••••••••• _ •••••• No. 

4.0 No ............. ___ • Yes. 

59 Additional SEA reqUlreme'nts ••. -••• ~ •• ' ..... ==~17;;:O==~1;;;7.;;",9 _ No_ ••.•••••• , ••• ~ ••• Yes.', 

OPAF 

:1 g~~t:~~~36:::::::::::,::::::::::::::::: . ~r:: $fg~~ ~g::::~~:':i~:,::,::~: ~g: 
42 Bomb GP·M.ll7 •••....• ,._ .. _ .••. _ •• __ ._.. 124.2 4.5· No.~~ ••..••• _ •• _~._~,. NO, 

~ ·MrM:7~~.~~~::::::::::,:::'::::::::::::: I~J 1:~, .~ ...• ~,;.'~.: .. ~:.:._ ~:.:.-..:.,,:.:.:.:.:.:.:. ~N:':.'· " 
230 OCPG .. ' .............. ' ... ; ......... ' ... _~..:1c:6.,:.O_--,-,3;;;;6.7:0. . 

Total OPAF • .-••••.. -.. -"~' __ ' ____ ~_ ....•. .:~:; •••• ~ ••• ae:. 0 '; '1~':, ~··~I;··~ -~-. - ~' •. -

Note: Information provlded)s for the R.D;r. ,; E .. and ,procu~e':ru'"t',Q~ty .. operat.lpn and Malntenanceforidsamouiltln8 to, 
$53.2 million are comlngled with regular O,&',M ,funding l"IJuests hi several, acco!l~ts" ' , ." 

" ","" "j,; ,-' ",-
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RESEARCH, DEVELOPMENT, TRAINING, AND EVALUATION 

Budget Program line Dcpa Review for 
Service account ' olement amount amount authorization 

Army ________________________________ 28012A $1' $1' Vo< Navy __ • __________ • __________________ 28012N 5 5 Yes, Air Forco ____________________________ • 2B012F 14 14 Yes. DCPG ___________ • ______________ • _____ 28012K 14 .14 Ye •• 

Note: As outlined above only $66],10°
1
°00 of the tolal DCpa fiscal year 1971 budget requast tor $301,900,000 is reviewed 

by the Senate end House Armed' :)erv ce~ Committees for authorization. 

Mr. GILLEAS. The figure you are presenting shows you have in 
fiscal year 1971 appeared before the Armed Services Committee and· 
requested $66.1 million for this particular program. Most of it is 
research and development funds; but the question we desire answered 
is whether or not that money is identifiable with DCPG, recognizing 
they ask the services to include the funds in their budget. Is the 
committee informed that this money is for or on behalf of DCPG? 

General EVANS. Welt, we will get those answers to those specific 
questions, sir; and submit them. ") 

(The information requested follows:) 

IGLOO WHITE MONEY CONTAINED IN TtlE FISCAL YEAR,.197LPRESIOENT'S BUDGET 

P-l 
I ine No. Appropriation Identity 

59 aOIO-Aircraft procurement, Air FOJce" •••. _ Modification ,of hlservlce;alrc'raft additional 
SEA req\llrement 

26 3020-Missile procurement, Air Force. __ .• _ Classified drones~'-~.-- .. --.--.,-- •• - •••. -•• 
230 3080....,.Other procurement, Air Force non· Defense Communication Planning Group.'. ___ _ 

munitions. ' 
34, Munitions_._~ •.• _ ..... ___ •• __ . __ •• _ ••• __ Di$pensei'and bomb GBU-34/42 ___ •• ______ ._ 
41 ••. __ ••• __ • ___ . _. ___ • __ 0 __ •• _0 ~._" .~ •• ;.~ _ Incendiary cluster, 750·lb._ M.;.a6 •••••••. _,_ .~_ 
50 _. _~_ .. __ ._. __ .. _. __ . __ ' ____ • ___ 0"_' ____ ' KI~ MX-15 mod Obi W!Oable~MK 36 dest). ,',' • __ 

11 ::: ::::::::::: ::_: ::~~:::::::: ::: ::::::::: ~:~~'b~:~~~~;~~e'~~~~.~ -.-. ~~ -.-.. :::::: ::: 
3600-R.D.T. & E •• _~.," •• __ ••••• _.~_ ••••• Defen~e C!>m~unications Planning Group ••••• 

1 Only the amQunts in parentheses apply to'support.of Igloo White. 

,'; . Amount 
(in millions) I 

$17.0($17.0) 

14.0 (4.0) 
36.0 (3"6.0) 

63. 6 ~'6. 'l 
2~: ~ 11~JI 124.2 4.5 
15.9 4.5 
14.0 (14.0 

Senator GOLDWATER. Is it correct that there is no single place in 
the auth.orization or appropriation bill that lists the ·total for DCPG? 

Mr. DETWEILER. Yes, sir; you are. Because our moneys, they are 
spread ',over the Arm;y, Navy, and Air Force, and you do not find them 
correlated for ;you III one particular spot. But, however, we have 
briefe<l the varIOus appropriation committees almost every year and 
at ,that point we have done this to bring them into view as to the 
entire amounts by appropriations. '. . 

Senator. GOLDWATER. Thank you. '. , 

M-~6 INCENDIARY CLUSTER 

Major ANDERSO~. This is the M-36 incendiary cluster. It weighs 
approximately 800 pounds. Inside the cluster are 182 M-12.6 inc~ncliary 
bOl)lbs. We, ha."easamplefor your inspection. This isaWW4lmag­
nesium. incendiary bomb that was designed,topellE\trate the rObfsof 

'inclustrial bl1\ldings and start' fires inside there .. There wlI~a sizable. 
quantity of these bombs available at the beginning of. the Southe.ast 
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Asian hostilities. They could be carried externally only on slower 
aircraft such as the A- I and A-Z6. The B-57, having a bomb bay, 
could carry it internally. The stockpile was depleted by the spring of 
1968. Production was reinitiated in 1969 with DCPG assistance. It 
still is suitable for externa.l carriage only on slower aircraft. However, 
A- I truck killing effectiveness was increased by a factor of [deleted] 
when this weapon became available. This weapon is being modified for 
high-speed carriage by the F--4. The modified version is being tested 
on the F--4 now and, if successful, will be available for combat by 
[deleted] . 

Senator GOLDWATER. What will be the general change in the aero­
dynamics of the bomb? 

Major ANDERSON. Externally there will be no change. It will be 
exactly the same configuration. The high-speed version has the front 
end rounded off just a little bit. 

BL U-Sl LAND MINE 

This is the BLU-31 land mine. It is in the 750-pound class of 
weapons. The blunt nose keeps the mine from burying too deep and 
expending all of its enerD underground. 

The heart of the BLU- 31 is the [deleted] fuze. This is a [deleted] 
fuze which detects [deleted] approaching heavy targets, such as loco­
motives and tanks. It is designed to delay mine functioning until the 
target is within the lethal radius of the weapon. [Deleted.] 

Senator GOLDWATER. [Deleted.] When the bomb hits the ground it 
doesn't set it off? 

Major ANDERSON. No, sir. The initial impact on the ground? No, 
it doesn't go off then. It doesn't complete all of its arming action until 
it is in the ground. Then when it is fully armed then it becomes 
sensitive [deleted]. 

Senator GOLDWATER. When did you come up with that one? 
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PAVE PAT 

Major ANDERSON. This fuze has been under development since 
1963 at least that I know of. 

A·IE 

Pave Pat is the name given to the program that is developing the 
fuel air explosive munition. 

Pave Pat I was the first try at this coneept and was limited to slow­
speed aircraft. It was originally employed in Southeast Asia in the 
fall of 1968. Only 52 weapons were built and expended in an R. & D. 
effort. 

Pave Pat I was actually a commercial propane tank equipped with 
suspension lugs. 

This shows the A-IE releasing Pave Pat 1. The parachute is required 
to reduce penetration and prevent the bomb from breaking up on 
ground impact. [Deleted.] 

(Classified exhibit.) When the bomb functioned properly, over­
pressures of [deleted] pounds per square inch were measured [deleted] 
feet away from the impact point. [Deleted.] 

Tills is a photograph of a forested area cleared out by a Pave Pat 
weapon during test. Pave Pat I was not very successful in Southeast 
Asia. [Deleted.] 
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PAVE PAT II 

(Classified exhibit.) This is a drawing of Pave Pat II. It is similar 
to Pave Pat I in size, weight, and general appearance. The Pave Pat II 
exterior has been cleaned up and the weapon is much more stream­
lined. It is designed for employment by high-speed aircraft. [Deleted.] 

Senator GOLDWATER. mat does it weigh? 
Major ANDERSON. Approximately 2,500 pounds, sir. It is a big 

bomb. 
(Classified exhibit.) This is a picture of three Pave Pat II weapons 

loaded on an F-4. Pave Pat II is now undergoing operational test and 
evaluations, and combat evaluation is scheduled for [deleted]. 
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MK-S6 DESTRUCTOR 

The MK-36 destructor is composed of a retarded general purpose 
bomb with a [deleted] fuze kit. The destructor kit senses tbe disturb­
ance [deleted] caused by a moving [deleted] target. 

[Deleted.] 

This is the dispenser used in the DRAGONTOOTH antipersonnel 
mine system. Each dispenser holds [deleted] mines. This is a picture 

PRA(;'NT"TH 

-

of the individual mine and we have a sample for your inspection. 
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DRAGONTOOTH 

DRAGONTOOTH is a [deleted] mine, with the [deleted] being 
the explosive. 

Senator GOLDWATER. How much damage can it do? 
Major ANDERSON. How much damage, sir? 
Senator GOLDWATER. Yes. 
Major ANDERSON. It is purely antipersonnel. If a person steps on it, 

it could blow his foot off. If a truck rolls over it, .t won't blow the 
tire. 

This slide shows the operational concept of DRAGONTOOTH. 
The first step is canister ejection, followed by release of the individual 
mines from the canister. The mines disperse as they flutter to the 
ground. Application of sufficient external force, such as a foot step, 
activates the mine. DRAGONTOOTH has a [deleted] feature. 
[Deleted.] A [deleted] version of DRAGONTOOTH was under de­
velopment, but because of technical problems, this effort was dis­
contmued. 

[Deleted.] 
[Deleted.] There were only [deleted] dispensers of DRAGON­

TOOTH munitions in the inventory as of September 30, 1970. At 
the current rate of expenditure, these should be consumed in about 
a year. 

LASER GUIDED BOMB 

(Classified exhibit.) This is the Laser-guided bomb. It is a 2,000-
pound general purpose bomb modified with a Laser guidance kit and 
oversize fins. The device on the very end of the guidance section is 
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the Laser seeker, or detector. Immediately behind is the electronic 
section which also contains the guidance controls which move the fins 
as necessary to fly the bomb to the target. 

(Classified exhibit.) This slide shows the method of operation. 
[Deleted.] This has been a very successful system. The average miss 
distance in Southeast Asia has been approximately [deleted] feet. The 
system was developed using Air Force funds. DCPG provided funds 
to procure the target designators. 

USE AGAINST SOPHISTICATED ENEMY 

Senator GOLDWATER. Let me ask you a question. In the opinion of 
you people who plan operations of this type, how successful would it 
be against a sophisticated enemy? If you had doubtful air superiority, 
could you use this successfully? 

General TALBOTT. Yes, sir; by expanding on the principle I think 
quite effectively, if you can develop a standoff capability with it, 
which we are presently working on. 

Senator GOLDWATER. The [deleted] has to fly a pretty steady pat­
tern, doesn't it? He can't be evading anything [deleted]. 

General TALBOTT. I think the ones he is talking about, those in the 
initial deployment, have [deleted] so he could do some maneuvering 
or turning. 

Major ANDERSON. He could do some mild maneuvering. 
Senator GOLDWATER. Would it be effective against an enemy who 

had equal air superiority? 
General TALBOTT. I am sorry, would you say that again? 
Senator GOLDWATER. Take the Soviet Union, would this bomb be 

effective with the type of interceptor resistance we could expect from 
them assuming we don't have complete air superiority? 

General TALBOTT. Well, I don't think the risk delivering this 
bomb would be appreciably greater than in any other type of an 
air-to-ground attack. When you were operating in an environment 
where the enemy had superiority, I think you have problems regard­
less of what your delivery. 

Major ANDERSON. There is a follow-on to the LASER guidance 
system [deleted]. 

Senator GOLDWATER. All right. 
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XM41 E1 GRAVEL MINE 

II 
COMPI ETE INNI" OA.G PELLETS 121 STlFfNt~ EXPLOSIVE MIX, 

( ""~, ) 
't< 1'I.."o( 

GRAVEL ANTI-PERSONNEL MINE 

Major ANDERSON. This is the SUU-41 dispenser used m the 
G RAVEL anti-personnel mine system. 

-

This is the GRAVEL anti-personnel mine. We also have a sample 
for your inspection. Each mine consists of a [de)~ted]. 

GRAVEL was originally procured by DCP~ be used as an anti­
personnel area-denial munition in the anii-r~rsonnel portion of the 
barrier concept. The only kill mechanism is host, GR i\.VEL ",ill blew 
a man's foot off but it will not blow a hole in a truck tire. [Deleted.] 
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CBU-24 MUNITION 

This is the clamshell dispenser used in the CBU-24 anti-personnel 
and anti-light material munition. 
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After release from the aircraft, the dispenser splits longitudinally, 
releasing [deleted] submunitions. 

This is a slide of the submunition and we have a sample for your 
inspection. The primary kill mechanism is fragmentation from the 
[deleted] imbedded in the bomblet body. The fuze is mounted in the 
center of the bomblet. We also have II. fuze sample. The flutes on the 
bomb body cause the bomb to spin, for arming and dispersion, after 
it is ejected into the airstream. 

Senator GOLDwA'rER. Has this been extremely successful? 
Major ANDERSON. Yes, sir, a very good ,veapon. 
Senator GOLDWATER. I have seen the tests on it. Do they detonate 

on impact or just above the ground? 
Major ANDERSON. They detonate on impact, sir. 
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The CBU -24 is one of the most effective and widely used anti-truck 
munitions used in Southeast Asia. This slide shows typical CBU- 14 
damage to a truck. The CBU-24 fragments puncture tires, gas 
tanks, radiators, and kill or wound the drivers. When a truck takes 
a good solid hit from a bomblet, this is the type of damage that 
results. The CBU-24 was developed and procured exclusively with 
Air Force funds. 

There is another version of the CBU-24 called the CBU-49. A 
different fuze in the same bomblet is used to give it a random time 
delay of up to [deleted]. This adds a harassment feature, since it is 
difficult for ·the enemy to do such things as put out fires while these 
delayed action bomblets are going off. 

CBu-33 ANTI-VEHICULAR LAND MINE 

The CB U-33 is an anti-vehicular land mine optimized to destroy 
tanks. This is a picture of the submunition and we have a sample 
for your inspection. The mine weighs approximately 20 pounds. 
It has a shaped charge at the rear that is optimized to defeat armored 
track vehicles. Vehicles are detected by means of a [deleted] sensor 
which is designed to delay mine function until the vehicle is within 
the lethal kill radius. The mine has a selectable self-destruct time of 
[deleted]. 

[Classified exhibit.] This slide shows the operational concept of the 
CBU-33. As the delivery aircraft flies over the target area, mines 
are released to seed the area on and around roads. 
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This slide shows CB U- 33 damage sustained by a tank during 
effectiveness testing. Had the tank passed directly over the mine 
the [deleted]. 

The CBU- 33 has seen limited combat use [deleted]. Production was 
terminated after approximately 600 units had been built. The CBU-33 
was developed and procured exclusively with Air Force funds. 

u --

This is the 19-tube SUU- 7 dispenser used in the CBU- 46. The 
submunitions are ejected rearward from this dispenser. 
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This is the BLU-66 used in the CBU-46. It is an antipersonnel 
bomblet with the primary kill mechanism being fragmentation. 
Seventh Air Force has not employed this weapon very extensively 
because the emphasis has been on truck-killing munitions. 

We are phasing the CBU-46 out of our inventory because of its 
limited antimateriel capabilities. The CBU-46 was procured ex­
clusively with Air Force funds. 

BLU-62 CHEMICAL BOMB 

This is the BLU-52 chemical bomb. It is a standard firebomb 
case. It becomes a BL U-52 when filled with 270 pounds of CS-l 
or CS-2 riot control agent. Its operation is quite sImple. After the 
bomb is released, the thinskinned bomb case breaks open on impact 
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with .the ground, spreading its contents over a wide area. The per­
sistency of the agent varies, depending on weather conditions. CS-1 
will last for 3 to 5 days and CS-2 will last for 30 to 45 days. Riot 
control agents are nonhazardous. Their effects are nausea, choking, 
and copious weeping. They have been employed to a very limited 
degree In South Vietnam on carefully selected ,targets. [Deleted.] 

EO GUIDED BOMB 

(Classified exhibit.} This is It view of the highly-accu.rate electro­
optical, ,or EO-guided bomb loaded on lin F-4. It uses the same war­
head as the laser bomb. It is a self-contain,ed unit that does not 
requir,e:any other airQraft for its operatiori[deleted],Visual daylight 
conditions with some contrast, between the target and its background 
environment are required. III operation, the pilot rolls in on the target 
in a standard dive-bomb ,maneuver and. 'the small. TV 'camera in 
the bomb transmits the picture it sees' to., a display in both cockpits 
of the F-4. The aircrew then locks thebomJ:> on the desired target 
image and releases.' 

The EO bomb Was first employed' in Southeast Asia in February 
1969 . .It has been used primarily on bridges, fiords, and caves, in Itddl­
tionsto roads. Th~ average miss distlt11;ce hits been Itpproximately 
[deleted] feet. A brIdge tltrget [deleted] IS an example of EO bomb 
accuracy, Five EO bombs were dropped on the bridge, dropping 
four of the spltns. . 

, , GRASSl{OPPER 

(Classified exhibit.) The () RAS$HOPPERis Itn,advancedtarget 
activated munition. which utilizes [deleted]. It will have [deleted] 
mltkingthe munition useful against. both personnel and materiel 
(vehicles) targets. A low-level engineering development program WitS 
started in 1968 to demonstrate feasibility of [deleted]. A follow-on 
development program, of approximately 30 months duration, will be 
iniated in early 1971. 

l{OW VARIOUS MUNITIONS COMPLEMENT EACl{ OTl{ER . 

Now f()t ~ brief de;crlpti~n6fhow these vari(\~smunit41ns comple-
ment one another in our int~rdiction ct\mpaign.. ' . ' '. '.,' 

The'miInitions',pac. k.a.ge conc.'.eptwas deV$ldP~dt'l>.C. ut the ene.my's. 
Ii.nes of. communications ~I!d ~eep ~4em cut for extended perio<\~ of 
tIme. Three types of mumtlons are Involved. ' 

(Classified exhibit.).. First, the rOlld is cut at 'It point difficult to 
bypass, using highly accurate gUided weapons. Lltser-guided bombs 
have been perfonning most;)f, this function. .' ,",. 

(Classified exhibit,) Next, antimateriel Iltndmines are emphwed. 
These mines will destroy a truck if one enters the min.edareas. 

(Classified exhibit.) Third, antipersonnel landmines are emplaced 
over the antintateriel mines to deter the enemy's mine-clearing opera­
tions. WAAPM has been used in this role. ' 
.. .tClassified'exhibit.) Fourtll:,:sensors on both sides of the munitions 
pa:CItage, detennine l~ .trucktrafficisgetJi~ througji th~ package. 
Senso~s In other 10,clttt6ns are, used to de~~rmme other routes taken by 
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the enemy if he cannot get through the munitions package. By creating 
a difficult-to-bypass chbkepoint

j 
munitions packages can also result in 

a concentration of enemy vehic es. These can them be attacked using 
OBU-24 and general-purpose bombs. 

This concludes the statement on munitions. . 
General Evans will now resume his statement on IGLOO WHITE. 

IGLOO WHITE 

General EVANS. To close out the IGLOO WHITE portion of this 
briefing, I would like to cover the Air Force funds involved. On the 
first cliart, the first column shows the jlreliminary budget estimates. 
These figures are arrived at by DOPG and the services jointly 
and represent the best estimate of what funds will be required to 
support the individual service programs for the fiscal year indicated. 
The next column shows the amount actually spent. As you can see, 
more often than not, the original estimates were high-less money was 
required than anticipated and, as a result, funds were returned to the 
-services to be allocated against. other priority programs. These figures 
at the bottom indicate the total amount each year turned back to the 
Air Force. -

This is our fiscal year 1971 program, and I have broken out the 
expenditures by line item to give you" better und8l'standing-of how 
we are currently applying our money. 

FUND ~UMM~RY, ~ISCAL YEAR 1971 PROGRAM 

(In millions of dollars) 

Aircraft procurement (30Hl) •••• ___ . _____ ._ .• _______ • __ • __ • " •••••• ____ .'"' ~ ____ ._." ____ • ______ • _. _._ •• _. 17.0 

~~!t~Y~~~;-~~~~~~~~~~~::~~:;~:~~:~;~:~~:~:~:::::~~~~~~~.~~~::::~::~:~;~:~:~::~:~:~~~~;;::;~ !:! 
Missile procurement (3020) (Pave Eagle) (Pave Eagle' It MODS and attr,ltlon replacement) ••••• : _______ "' __ •. ,_ 4.0 
Other procurement (3080)._. _____ ~_ .'._. __ '., _ .. "". __ ••• __ .• _.'" _ •••• ". __ ." _ .• ____ .• ., ______ . _."". _ _ __ ___ 86.0 

Nonmunltlons •• __ ...... _____ • _ • __ • __ •. " _ ._._ " •••• _ _ ___ __ __ ____ ___ _ __ ____ ___ _ __ _ ___ ___ _ __ ___ _ __ ___ 36,0 

Command Mike 111. ______________________________________ . ____ . ______ .. ______ . ___ . ___________ . 4.6 
~g&~S,'b',W!:~::~::~::::::::::: ::::::::::::::::::::::::::::::: :': ::::::::::::::::::::::::: ::: ~: g 

, ~~:~rann~~~u~r:stiquipnle-nt~ SRP -aiR iirili 'MO~S: ADR; etc.)::::::::::::::::::::::::::::::::::::: tij:; 
MU,nitlons.: : .. ___ . ________ . ___________ . ____ . ___ . ________ . _, ._', __ , ___ , ___ , ___________ , _____ . __ ___ 50.0 

WAAPM _____ •• _. ____ • __ . ______ • __ •• __ •. __ . ______ .. _ •• __ •• __ . _ .• ___ • __ •• ___ • _ ' __ . __ • __ • __ • __ _ 26.2 

=t~5-aestructor~~:::':::: ::::::::::: .-::::::: ::::: ::::::::::::::::::: ::::.-::::::: :::: ::;:::::: __ __ 1~ ~ 
M-117D ., _'A:' ___ .\ __ ~_.' ____ , _. _, __ , • __ .' _____ , ___ , __ • _, __ , _'" __ •• _" _______ , _. ____ ~_" _ •• _ _ 4. 5 
Laser kits, .'.,. _. ____ ... ,_' __ ', ',~_ :,';_ .... ,. ____ A __ "" _ •• ___ ; .... _. __ • _. ___ •• _. __ • __ ; __ • ___ ,. _.. 4.5 

R.D.T. & E. (3000) _____ • __ .• ________ :: _______ • __ .• ___ • __ •• ________ " _________ ,_. _ , ___ •• ____ . ___ ______ ___ 14.0 
- '. -

Sensors ____ .•. _. ________ •• __ .' _. ______ ~.:~_. ___ .. _ • __ .. ________ ' _ .... _. _.' ____ ._.-. _____ • _______ ... _ 1. 5 

~:~~g~lre~W:~i~~~~ ____ ::::: :::::::::::::::::: :::::::~:::: :::: ::: ::: :::::::::: :::::::: ::::: __ ::::: :::: 3: 5 
t~~~~~:~~~i~~~~--ir\:::::: ~~:::: ::::::;:~~:~~:: ~:::; ::::::::~::::: :::::::':::':::: ::::::::,:::: ::,::~ ~:~ 

Operlltlons .nd melntenance (3400)_.; ~. __ .. <. _."' ___ • ______ •• __ ... , _. _. ___ ••• __ ...... ___________ ~ •• ___ __ 40. 0 Millta,ry pel'$Onnel (3500)_ p •• __ , ___ • _______ ... ___ ' _. _____ .. , __ •• __ ' __ • _, __ • ____ .. ___ • ___________ ' __ • __ ~', 31.6 

Totel __________ . ______ • ___ . ____ • ____________________ •• ______ . _____ . _________ . ______ • __ • _. ___ •. _ 192.6 



IGLOO WHITE fUNDING 

lin millions of dollars) 

fiscil year 1967 fiscal year 1968 

Progrlmed Expended Proarlmed Expended 

fiscal year 1969 fiscal year 1970 

Programed Expended Programed Expended 

:J4OO a.IM_________________________________________________________ 2.3 3.5 21.6 21.6 24.5 32.9 47.4 43.2 

·I~ ~11:r:P=:~:f~~::::::::::::::::::::::::::::::::::::::::::: _________ ~~_~ __________ ~~._~_ 3~:t 3~:t JgJ =:: t::~ 1~:~ 
3080 Otherprocurement______________________________________________ 7&.1 27.9 104.4 57.8 2Q2.2 103.1 116_7 40.8 
3600 R.D.T.IE______________________________________________________ 9.0 9.0 24.2 23.5 20.0 20.0 19.0 12.5 3300 Military construction__ ___ ___ ____ __ ____ ___ _______ __ ____ __ _ _ __ ____ _ 20. 1 17.7 ___________________________________________________________________________________ _ 

ToteL ____ .____________________________________________________ 140.8 91.7 197.6 140.3 311.8 210.1 212_1 117.0 

Difference. pro.rlmed expended _____________________ m_______ ___ ___ ___ 49.1 57.3 101. 7 95. 1 


