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CONFTDENTIAL

ABSTRACT

This study deals with only the three interdiction barriers TRAN HUNG
DAO, BARRIER REEF and GIANT SLINGSHOT prior to the start of Allied Cam-
bodian Operations. Consideration ié restricted“primarily té watercraft
assets. This study considers certain Activity Level Indicators based on
UNSAT (Unified Naval Statistical and Analytical Tabulation) statistiecal
data, various effectiveness indicators based on available intelligence
and the subjective appraisals of barrier personnei. A mathematical model
for a line barrier operation is constructed. Use of the probability of
detecting an infiltration attempt as a Measure of Effectiveness is con-
sldered,

It is conclude& that (1) The line barrier is superior to patrolling as a
means of infiltration interdiction but it is by no means impenetrable.

(2) The river interdiction barriers cause thé enemy severe operati;nal
problems as they greatly increase‘the enemy's logistic lead time and make
it difficult to assemble the requisite material for a large scale orera-
tion.

Major recommendations are (1) Issue two Night Observation Devices (N0 :)
per boat to the watercraft standing night long Waterborne Guard Post “'sGP)
on the line barriers. (2) Continue the line barrier concept as long as the
present level of air support is maintained. If and when the air support
1s withdrawn the whole line barrier concept of operatioms szhould be care-

fully .-z-examined in light of available assets.
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1. _ INTRODUCTION

A. OPERATION SEALORDS. Operation SEALORDS (Southeast~-Asia-Lake-Ocean-
River-Delta Strategy) was established by COMNAVFORV OPLAN 111-69 prom-
ulgated 5 November 1968, The mission of SEALORDS is to conduct aggressive
naval operations in order to assist the government of Vietnam in expanding
control throughout ITI and IV combat tactical zones (CTZs) and contiguous
zones. Specifically, SEALORDS forces are to (1) maintain naval superiority
on the inland waterways and contiguous waterways, (2) interdict the enemy's
communication-1iaison routes, (3) conduct coordinated counter 1nf11tration.
operations in coastal and inlend watervays 4n III and IV CTZs, (4) conduct
operations to open and pacify asgigned riverine areas essential to mili-
tary, economic and political efforts, and (5) conduct coordinated and
combined offensive operations in conjunction with friendly fcrces to dem-
troy enemy forces, base areas and logistics systems.by riverine and coastal
assault ralding operations, |

B. STUDY OBJECTIVE AND SCOPE. The purpose of this paper is to amsesgs
quantitatively the effectiveness of certain aépects of Operation SEALORDS.
From the outset it was clear that in the available time frame a single
analyst would not be able to adequately conduct a comprehensive study of
all facets of so vast an'operation. In addition, although recent allied
penetrations into Cambodia will undoubtedly have a drastic and lasting
effect on the nature of SEALORDS related activity, the situation there
will probably be in a state of flux for some time.to come. Therefore, it
was necessary to somehow limit the scope of this study to a moderate and

manageable size. subject area and time frame. Accordingly, it was decided
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to deal with only the three interdiction barriers TRAR HUNG DAO, BARRIER

T oyt Lt
L]

REEF and GIANT SLINGSHOT prior to the start of Allied Cambodian Operations.

Furthermore, consideration is restricted primarily to boat assets. These

‘
b et o o

three particular barriers were selected for stud} because they comprisze
i the major Vietnamese-Cambodian border interdiction effort in the delta
; and, also, for reasons to be deseribed in more detail in section I1-%,
? they are of similar natures in certain important respects,

i ik
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I1. DESCRIPTION OF THE BARRIER AREAS OF OPERATIONS

A. ENEMY INFILTRATION EFFORT. One of the major ;nemy efforts in Southern
RVN has been directed towards infiltrating men ana materigl from Cambodian
sanctuaries through the interdiction barriers TﬁAﬁ HUNG DAO, BARRIER RETF
and GIANT SLINGSHOT for the resupply of VC/NVA units operating in the in-
terior of III Corps and Southern IV Corps. The major known infiltrstion
routes and the location of the TRAN HUNG DAO, BARRIER REEF and GIANT
SLINGSHOT barriers are shown in figuresII-1, II-2, II-3, II-4, II-5.

B. TRAN HUNG DAO.

1. The TRAN HUNG DAO operation was commenced 21 November 1968, The
area of operation includes the Vinh Te Canal and the Giang Thanh River.
The Vinh Te Canal is a relatively straight waterway 65 kilometers in
length and averaging about 35 meters wide. The canal is navigable to PBRs
throughout the year except for a short period, approximately mid-April to
early June. at the end of the dry season. During this period the water
level in the canal drops to an average depth of about one foot snd can ba
transited only by small sampans. The canal joins the Giang Thanh Riwvar
which comprises the Western portion of the area of operation. Thé river
in the TRAN HUNG DAO area of operation has an average width of about 100
meters and is navigable to PBRs year around. ASPBs ean operate in the
Western 20 kilometers for the entire year,

2. The Vinh Te Canal and the Giang Thanh River both parallel the
Cambodian border and are within two kilometers of it. Just below the

Vinh Te Canal portion of the area of operation lies the rugged Seven

11-1 CONFIDENTIAL
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Mountains area. and below the Giang Thanh River portion, along the coast,
is a large region of Swamps, marshes and dense forests.

. 3. Seasonal variations have a significant effect on operations in
the area. Heavy rainfall begins abruptly in June- and lasts into November.
The resulting flooding greatly 1mﬁrovea the watervays' navigabilify. Row-
ever, troop movemeﬁt through rice paddies and swamps 18 very difficult,

4, There are two major population centers in the area of operation.
The city of Chau Doc is at the Eastern end of the Vinh Te Canal where 1t
Joins the Bassac River. Chau Doc 1s a province capital, and is an impor-
tant marketing center for the area. The city of Ha Tien is at the mouth
of the Giang Thanh River on the Gulf of Thailand., Fishing is the primary
industry in this region. The area between these two cities 1is primarily
devoted to agriculture and the population is scattered into small hamlets
near the waterways.

C. BARRIER REEF,

1. The BARRIER REEF interdiction effort was commencedlon 6 Dgcember.
1968. The 88 kilometer area of operation of BARRIER REEF consists of the
La Grange Canal from Tuyen Nhon Southwest to fhe Ong Lon Canal, and. then
West to the Dong Tien Canal which extends to An Long. These canals have
an average width of 25 to 50 meters, and a minimum low water depth of
about 3 meters. The entire area of operation 13 navigable throughout the

year to PBRs and LCMésand LCM8Scan navigate the Dong Tien Canal 30 to 40

kilometers from An Long. Canal bank characteristics are fairly uniform
throughout the area of operation; steep medium height, silt and clay com—

positions., Several minor canals }oin or intersect this barrier but they

- . II-2 _ CONFIDENTIAL
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are generally shallow and narrow, and are naﬁigable primarily to small
sampans.

2. The BARRIER REEF area of operation lies in the Plain of Reeds
and varies between 10 and 35 kilometers from the Cambodian border. It
is important to note that the Eastern portion of BARRIER REEF is screened
by the upper half of Operation GIANT SLINGSHOT on the Vam Co Tay. During
the wet season from July to October flood waters from the upper Mekong
River flow into the area and water levels rise until the entire area is
like a shallow lake, freely navigable to small sampans. At the end of
the wet season these waters eventually run off via the Vam Co Tay River
into the lower delta. but the area never dries enough to support popula-
tion centers and agricultural development. Pﬁpulation is therefore aparse
along BARRIER REEF,
D. GIANT SLINGSHOT.

1. The GIANT SLINGSHOT barrier operation was commenced on 2 -January

-196%. The area of operation covers both the Vam Co Tay and the Vam Co

Dong Rivers. Together these rivers form a giant letter V which encloses
betﬁeen its two branches the Angels Wing/Parrots Beak/Elephant Ear section
of Cambodia which juts intec South Vietnam,

2. The Vam Co Tay River extends 165 kilometers from the confluence
of the Vam Co River to the Cambodian border West of the Angels Wing. Its
upper half lies in the Plain of Reeds and screens the Eastern portion of
the BARRIER REEF area of operation. The river meanders extensively, fold-
ing an average of 1.5 kilometers of river into each straight line kilometer.

Minimum low water depths vary from four meters down river from Moc Hoa to

II-3 : CONFIDENTIAL
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1.2 meters up river. The river is navigable year around to PBRs. The
river width ranges from 100 to 200 meters and the'river banks are covered
with dense Nippa Palm as far North as Tuyen WNhon. Above Tuyen Nhon the
banks tend to be covered with heavy brush. Diurnal tidal_variat;ons of
up to one meter are seen all the way to the end of the area of operation.
3. Because the Vam Co Tay is unable to carry off accumulated rainfall
rapidly enough, the water level begins to rise with the start of each
rainy season, usually in May, and reaches a relatively shallow plateau in
June. During this time the water level of thé Mekong River is also rising
and eventually spills out into the ﬁanals leading. North, céusing the watef
level in the Plain of Reeds and nearby waterw;ys to begin rising again.
This new rise floods most of the plain and does npt recede until December.
Since this excess Mekong River water as well as local rainfall must all
be drained by the Vam Co Tay River, the water level in the river, as well
as in nearby canals, remains relatively high until December. Consequently,
much of the area adjacent to the Vam Co Tay area pf operﬁtion is very

sparsely populated. The only important population centers are Moc Hoa,

_the capital of Kien Tuong Province and Tan An, the capital of Long An

Province,
4, The Vam Co Dong River area of operation extends from its confluence
to about 34 kilometers Northwest of Tay Ninh, a river distance of about

185 kilometers, but this river also meanders extensively. The areas conti-

guous to the Vam Co Dong are very flat, with the exception of Hill 986

L

(Nui Ba Den) just North of Tay Ninh, and tides affect the canal water lev-

els as far inland as Go Dau Ha. The whole area of operation can be charac-~

terized as typical rice land with some coffee, sugar and tea plantations.

11-4 o CONFIDENTTAT.
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There are also marshlands and forests along the river. The river is nav-
igable year around to PBRs, Since the Vam Co Dong River 1s screened from
the Mekong River by the Vam Co Tay River it is not affected by the Mekong
River flooding. Therefore, its highwater period coincides with the local
rainy season and runs from May or June to Octoher. There are scattered
hamlets along the river, but population is somewhat more sparse North of
Ben Luc with the exception of Tay Ninh which is the only major city on
the river,

E. A COMPARISON OF THE BARRIERS.

1. The main similarity between the three barriers is that each 1s
geographically located closely adjacent to enemy Cambodian sanctuaries,
although in the case of BARRIER REEF éhe distance to Cambodia tends to be
greater than for the other two barriers.

2. Enemy forces located in the areas are dedicated almost exclusively
to the mission of pushing men and material through these barriers. There
is a strong tendency on thelr part to avold contact withrbarrier forces
whenever this tactic shows good promise of allowing them to accomplish
their primary mission of infiltration. |

3. When the enemy does initiate action against the boats it is fre-
quently only with the intention of creating an infiltration opportunity
by causing the friendly units to break guard post. The transient enemy
forces in the area are usually rather unfamiliar with the terrain and
consequently must rely heavily on thé local commo~liaison-personnel for
guides and intelligence support. In much of the area along the TRAN HUNG

DAO and GIANT SLINGSHOT barriers the enemy can effectively operate out of

II-5 CONFIDENTIAL
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his Cambodian sanctuaries. Since these provide his essential food and
rear support he is not cruéially pressed for time and can affond to choose
his time and place of infiltration somewhat judiciously. Im n&di;ibn. if
detected he can withdraw to the safety of his séhc%uury‘for a future in-
f{ltration attempt, assuming he can successfully diieﬁglge from contact
with barrier assets, -This capability has the effeet of lowering the risk
level to him and increasing his ultimate chance of successful barrier
penetration.

4. The situation along BARRIER REEF is somewhat different due to the_
very flat and open nature of the countryside and the faet thtcrthd barrier
1s located a greater distance from the Cambodian bord;i. This forces in-
fil1trating enemy units into the open in the flat country betwaen the bor-
der and their ultimate destination, and consequently makes it mach more
difficult to disengage and withdraw when detected. Thus the enemy is
forced to accept a higher level of risk to ensure that his infiltrating

units, once underway, make it through the barrier.
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ITI. OPERATIONAL TACTICS AND ENEMY INFILTRATION TACTICS

A. BARRIER MISSION., The major mission of the barrier operations is to
g{ . interdict infiltration of enemy men and supplies across and along the
border area waterways and to weaken/destroy ene;y influence ou the indig-
enous population.

B. ORIGINAL OPERATIONAL TACTICS,

1. For approximately the first ten months of SEALORDS oparations
primary reliance was placed on the following two operational tacties.

a, Day and Night Patrol. Although the situation waried witﬁ
area of operation, roughly speaking, during the daf roving patrols were
carried out in an attempt to prevent the enemy from crosaing by masquerad-
ing as ordinary daytime civilien traffic, and at night a cruine/drift

. covert patrol tactic was employed in which the boats attempted to patrol
gilently in areas thought likely to be transitted by infiltrating enemy
personnel. These patrol tactics or variations of them were used extan-
sively from the very beginning of Operation SEALORDS,

b, Night Ambush. In recent days this tactic has usually been
referred to by the euphemism WBGP (Water Borne Guard Post). A boat set-
ting WBGP will anchor along the bank or otherwise Becure from movement
and utilize avallable terrain characteristics for maximum concealment.
The WBGP was often gset in areas of known prévious enemy activity or in
areas intelligence indicated as likely crossing points, The WBGP tactic

i - was evolved in Operation SEALORDS and there are many variations of it.

[ In the past, troops and/or sensors have been used in a shore based defense/

j warning perimeter around boats. Depending on the size and firepower of

III-1 _ CONFIDENTIAL
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the unit it may establish WBGP singly in a relatively isolated positioen, or
it may enter WBGP in close proximity to other units for mutual protection.
The WBGP tactic eventually largely supplanted the night patrol tactic.
2. The night patrol tactic proved unsuccessful for a variety of rea-
sons. First, and perhavs most important, the enemy developed a very so-
phisticated and efficient warning system of agents and observation posts
to protect his border crossings, Simply put, he would just wait for the
boats to pass and then cross. Intelligence indicators are that he was
quite successful in this effort. Under interrogation PWa and Hoi Chanhs
have repeatedly referred to the ease with which small groups can effect
crossings. Secondly, boats on night cruise/drift patrol are themselves
extremely vulnerable to ambush due to the impossibility of quiet night-
time operations of the units. FEnemy ambushes of friendly watercraft on
. night patrol were frequent and often devastating. Finally, enemy commm-
ications and signal intelligence c;pabilities were initially badly under-
estimated and only through a drastic improvement of radio security meas-
ures by friendly units has the enemy heen denied e;sy opportunity to make
tactical use of information gleaned from interception of friendly radio

- communications,.
C. CHANGE IN OPERATIONAL TACTICS.

1. Beginning in October/November 1969 a change of tactics was init-

iated by the forces on TRAN HUNG NDAO and BARRIER REEF, Whereas previously
they had followed a strategy which relied heavily on roving patrols and
- setting relatively isolated WBGPs either randomly or based on intelligence,

they now began to institute a line barrier concept. To the extent that

; III-2 ' CONFIDENTIAL
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availability of assets al%owad, Soats vere stationed in night.long WRCP
positions approximately e;ery 1 to 1.5 km along the entips length of the
5 o barriers. Of course, intimate knowledie of their-arenl of epavakions by
J local commanders often dicrl:nted the concentration of assets 18 aypas of

| ) known infiltration routes and heavy enimy agtiv*kj at the sxpense ;f less
coverage in other less active areas, but, fn general the ceuccpf wed to

4 create a tight line barrier of boats for tha purpose of saalimg off. the

Cambodian border. This change in tactics toek about a rpath‘tu fully

IR PR

accomplish and was occasioned by a build up in barrier vatererift sosots.

? The WBGP positions were augmented to sexe extamt by lcnibw fi01éa &u!ilaad
1 based outposts manned by troops, especislly during periude vhen portisnc

|

4 of the areas of operations were: inaccegsible to barrier watereraft becavee

of low water levels,

2. 1In the GIANT SLINGSHOT area of operstions a line barrier per se
was never actually instituted. quevet,'aa the WBGP tactic was rafined
and experience in using it gained, it came to be employed as th-‘pfinnry
operational tactic. The Vam Co Nong and Vam Co Tay Rivers are espacially
well suited to its employment because of the heavy bank foltage and the

relative narrowness of the rivers. It was typical on GIANT SLINGSROT for

the WBGPs to be set only 1h areas intelligence indicated tl.coataining the
most likely crossing poinéa. ‘In fhese a;eas ;tringﬁ of WBCPs would be sat
but held only during that period of the nigh:} frequently only uwntil abeut
0200, that past experience indieated the enemy 1nvariab1y pre!orred Thus
- | the GIANT SLINGSHOT use of the WBGP tagtic csme to be bns¢d oq.uhgt esuld

# 1

be called a short-duration line—segment.barridr concept. Uge of this tactic

. aignificantly increased contact with the eneny.
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3. One of the most useful Pleces of equipment available to watercraft
personnel standing night WBGP on interdiction barriers is the NOD (Night
Observation Device). Use of NODs has significantly extended the_range of
vision of WBGP personnel. Although they do induce eye fatigue and cause
temporary night blindness after use, barrier personnel seem to unanimously
feel that these devices give them an important advantage. In one field
interview, a former commander of BARRIER REEF indicated that in his exper-
lence about half of the crossings detected were detected by personnel using
the NOD. 1In addition, the NOD detections strongly tended to be at longer
ranges than the deteetions by unaided human eyes and ears. He felt his |
experience in this respect was rather typical. This individual also highly

favored issuing two NODs to each boat. The following quotation is from his
1
end of tour report:

"Surveillance of a narrow canal to prevent crossings reqhires two
night observation devices (Noﬁ) per boat. If one kilometer spacing
between WBGPs is considered optimum the boat must co;er the 500
meters on elther side as visibility rarely permits much over 500
meter full coverage. Thus, assignment of one NOD, 1if constantly in
use guarantees 50 percent coverage. The necessity of two NODs on
each boat was vividly dictated by the experience of an ATC in WBCP
on the Vinh Te Canal. The crewmember manning the NOD was seated on
the flight deck of the Tango and was periodically scanning upstream
then downstream. As he turned to look downstream, he said something
"told him to look back upstream.'" He immediately turned and sighted
the first of four crossing sampans which were taken under fire

resulting in six enemy KIA and substantial cap-
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tured material. These sampans were less than 100 meters from the

boat and I believe that the enemy was observing the surveillance

. pattern of the NOD operator. The secondary observations from this
incident were the chilling realization by the operator that he was
being watched from within small arms range and the apparsnt hesi-
tance of the enemy to make contact but rather take the calculated

risk of making it across the canal."

It is interesting to note that he places the maximum full coverage range
at about 500 meters. Approximatelyrthe same estimate of maxiwum range was
also made by other line personnel in field interviews.

4. In the line barrier concept the barrier units are placed approxi-
mately 1 to 1.5 kilometers apart, forcing the enemy to cross within five
to seven hundred and fifty meters of some barrier unit, which under very

. good conditions is within the range of the NODs carried by barrier water-
craft. However, the enemy has devéloped elaborate and sophisticated coun-
ter tactics. Accordi-~g to cross-verified PW and Hoi Chanh interrogations,
the infiltrating unit will usually approach to within 600 to B0O meters of
the boats and then send out scouts to locate the WBGP positions. The enemy
usually likes to cross at one of several predetermined points, If the vay
1s blocked by friendly watercraft and crossing immediately is not of cru-

cial importance, the infiltrating unit will usually withdraw and attempt

a crossing at a later more favorable time. If it {is imperative that they
cross immediately they will often launch a diversionary attack against the
boats in an attempt to force them to break WBGP. If, however, the scouts

ascertain that the way is clear they will signal the waiting unit by lights,

ITI-5 CONFIDENTIAL
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The unit then comes forward, splitting into smaller and smaller groups as
it approaches the water. If at any time after the foremost elemants enter
. the water they are fired upon by Allied forces, the remaining elements will
withdraw and those already in the water will attempt to continue scross.
5. 1Intelligence reports of specific crossings are available. An ex-
ample is given helow.
a. The 195th NVA regiment crossed through the middle part of the
TRAN HUNG DAO barrier during the period Harch—April‘1970. It is estimated
that thelr strength was approximately 1,025 nen. chording to the inter-
rogation of a PW captured 12 April 1970 they moved across in cells of size

three to five. 2

6. In an April 1970 field interview one RIVDIV Commander on tha Vinh
Te Canal gave the following account.
"In the last six to eight weeks we have capturéd about twelve enemy
. personnel crossing the Vinh Te Canal. They said they had seen the
boats when they crossed. An enemy battalion érossed'the Vinh Te at
NSGL 97 in March 1970, The battalion CO was captured. He said his
men split into three groups to approach the berm, at which point they
split into nine groups. He said they completed the crossing‘within

five minutes,”

7. Another indicator that individuals and small groups can cross

the barriers with a good chance of success are PW interrogations in which
the individuals state that VC units operating in areas contiguous to the
Cambodian border routinely cross over to pick up their own supplies rather

than rely on the regional level supply system. 2
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8, Finally, intelligence indicates that in the past year the enemy
has attempted to infiltrate at least five new regiments into the delta,
Significant elementa of these units have successfully reached the corps.
interior although their subsequent operations have been hampered by the
lack of supplies.

9. Thus an individual or a small group of individuals crossing mid-
way between two WBPGs at night apnears to have an excellent chance of
success. However, for enemy personnel attempting to carry across heavy
and/or bulky ordnance in a sampan, for example, the chance of success-
fully crossing after detection is small,

10. This is not to say that sampans don't frequently get across.
For example; in November 1969 a document (letter) was captured in which
a lower echclon functionarv in the 195th VC/NVA transportation company
was reporting to his superior.3 According to this letter, in the time
period 15 August to 1 October 192 sampans crossed the Kinh Ong Lon on
BARRIER REEF betdeen‘the 620 and 690 NS grid lines. It ié interesting
to note however, that a check of the UNSAT data records showa no sampan
incidents at all for this time frame and stretch of canal., This indi-

cates a large successful enemy crossing effort cormpletely unhindered by

barrier forces.
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IV INTERDICTION RARRIFR STATISTICS

A. ABBREVIATIONS 'AND DEFINITIOMS. The following abbreviationlnnd defini-
tions are used in this section.

1. ABBREVIATIONS.

FRIFF - friendly initiated firefights
ENIFF - enemy initiated firefights

FRENG

1

friendly engagement

ENFNG

enemy engagement
KIA - killed in action
WIA -~ wounded in action
CIA - captured in action

2. DEFINITIONS.

FRIFF - a contact with the enemv in which fire is initiated by friend-

ly forces and the enemy returns fire,

ENIFF - a contact with the enemy in which fire is initiated by the
enemy and fire ia returned by friendly forces.

FRENG ~ a (possihle) contact with the enemy in which fire ig initi-
ated by friendly foreces but there is no return fire.

ENENG.~- a contact with the enemy in which fire 1is initiaéed by the
enemy hut friendly forces do not return fire,
B. STATISTICS. Below are presented certain relevant statistics for the
border barrier overations. The time frame was selected so as to include

several months hoth before and after the change to ine barrier tactics.

Iv-1 CONFIDENTIAL




CONTIDLNTIAL
TABLE IV-1

TRAN BUNG DAO ACTIVITY LEVEL STATISTICS

FRIENDLY ENEMY .
FRIEF ENIFF "FRENG ENENG KIA WIA VIA CIA

1969 June .12 13 36 5 n. 16 5 2

July 28 5. 18 4 2 0 5 )

Aug 18 5 34 3 1 6 12 0

Sep 14 6 28 1 1 5 28 0

Oct 15 18 53 6 0 13 62 2

Nov 23 7. 30 1 2 8 41 0

Dec 30 23 44 3 1 14 100 0

1970 Jan 24 23 34 2 0 . 26 24 1

Feb 18 15 30 5 0 12 24 3

Mar 19 16 22 1 0 1 29 3

TABLE IV-2
BARRIFR REEF ACTIVITY LEVEL STATISTICS
FRIENDLY ENEMY

FRIFF -ENIFF FTRENG ENENG KIA WIA & KIA CIA

1969 Jun 4 7 12 2 0 7 17 13

Jul 1 3 12 1 S B ¢ 23 4

Aug 2 1 2 0 0 0 4 4

Sep 0 0 1 1 0 0 1 0

Net 5 1 14 0 0 1 22 0

Nov 5 0 24 0 0 0 7 0

Dec 8 0 18 1 0 0 15 1

| 1970 Jan 13 11 36 3 0 6 11 3

. Feb 2 4 25 0 1 1 11 2
Mar 10 5 26 2 2 0 9 0

i 1vV-2
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TABLE IV-3
GIANT SLINGSROT ACTIVITY LEVEL STATISTICS
FRIENDLY ENEMY

FRIFF ENIFF FRENG ENENG KIA WIA KIA CIA
Jun 55 78 101 16 3 80 2m 43
Jul 48 52 116 18 4 24 129 16
Aug 42 62 g0 20 6 8 258 29
Sep 28 21 68 6 0 13 74 7
Oct 35 22 89 - 6 0 13 149 3
Nov 26 21 66 4 3 7 53 6
Dec 33 18 48 5 4 28 144 7.
Jan 34 21 56 5 6 35 136 0
Feb 20 15 34 3 2 30 28 2
Mar 27 20 37 4 2 15 40 2

C. ACTIVITY LEVEL INDICATOR. An activity level indicator to reflect the

intensity of action in the various areas of operations was devised and is
plotted in figﬁre IV-1. Hereafter this indicator will b? denoted by the
letter I,

1. I is obtained as a weighted 'sum of the numbers of FRKIA, FRWIA, ENKI
and ENCIA divided by a weighted sum of the numbers of FRIFF, ENIFF

FRENG and ENENG. Specifically,

(Iv-1) T = _2(#FRRIA)+(FFRUIA)+2 (FENKIA)+2 (FENCIA) |
2 (#FRIFF)+ (# FRENG)+2 (fENIFF) + (#ENENG)

The weightings used were chosen according to subjective judgement and hence
are somewhat arbitrary. In the numerator FRKIA, ENKIA and ENCIA were each
welghted 2 and FRWIA was weighted 1. In the denominator FRIFF and ENIFF

wvere each weighted 2 and FRENG and ENENG were each weighted 1, Note that

Iv-3 CONFIDENTIAL
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I is just a slight modification by weightirg of the concept of "number of cas-
ualties per contact.' For example, the value of I for the TRAN HUNG DAC area

of operations during the month of June is obtained aé
2x0+16+2x5+2x2

I = 2x12+2x13+36+5 = .33

2. Figure IV-1l suggests that the change in ta;tics resulted in an initial
increase in intensity followed by a brief slackening which, after another tem-
porary surge in December, continued on a downward trend. - Field 1pterviewa
generally confirm this interpretation of figure IV-1. They indicate that the
enemy, after suffering increased contact due to the new friendly tactiﬁs, de-~
creased his activity for a short period in order to observe the liue barrier
in operation. He then attempted to strike decisive blows against line barrier
watercraft in some areas of operations but had no great success, Since that
time‘the general trend in barrier related actions has been dowaward.

3. It is also informative to plot a modification of I which we shall call
Ig. If is obtained by using the same denominator as for I but including in
the numerator only the two weighted terms depending on.FRKIA and FE¥WIA, Thus
If can be thought of as a slight modification by weighting of the eomzi:t of
"numbe; of friendly casualties per contact."” I is plotted in figure IV-2.
An examination of figure IV-2 shows that If was, with the exception.cf the
month of August on GIANT SLINGSHOT, relatively constant for all three bar-
riers for about a five month period, the laast two months of which coincided
with the change in tactics time frame, However, after the new tactic had
been in effect for approximately one month ail three barriers show an abrupt
surge for January and February. This reflects an increased cost to barrier
forces in terms of personnel casualties and suggests the interpretation that
the enemy was successful, at least temporarily, in applying "lessons learned”
in the first month or two of observing the line barrier after it was inatitutec
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V BARRIER TFFECTIVENESS,

A. MEASURES OF LFFECTIVINESS.

1. It is diffiecult to determine with anv great degree of accuracy the
full measure of success of the interdiction harrier operations. It is also
difficult to determine exactlv which reactions of enemy units occur as a di-
rect result of the existence of the harriers. However the success realized
is at least partiallv evidenced hy the number of enemv killed and caotured,
the amount of enemy material destroved and captured, and the lack of success-
ful enemv initiated action. Indications are that the tactics employed have
been at least partially successful. However, prohahly the only agency that
has sufficiently intimate knowledge of the level of enemy infiltration ef-
fort to actually write a comprehensive and accurate evaluation of the inter-
diction barriers effectiveness resides in North Vietnam.

2. As a result of this lack of detalled knowledge of the level of enemy
effort being exnended it 1is extremely difficult to develop a me;ningful, use-
ful and yet numerically quantifiable MOE (Measure of Effectiveness) for the
interdiction harrier onerations.

3. It seems clear one should not attempt to justify an effort as large
as the operations considered in this study solely on the basis of enemy KIA

by harrier associated forces since the influence of the barriers is felt far

beyond the immediateareas of onerations, and the fact of their existence fre-
quently severely hampers enemy operations in the III and IV corps interiors.
However, it is questionable whether one can meaningfully quantify these ef-

fects with only the sketchy information that is avallable to allied agenciles.

NN 4, Nevertheless, a certain amount of information is available, and in

addition, a vast amount of combat experlence and expertise has been gained

e s N i
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v Taren nunhers of field nersonnel., Interviewrs with such individuals have
vieldad varinus subjective indicators of barrier effectiveness which shed
considerahle insicht into the prohlem of infiltration interdiction, and are
" evefore felt to he useful and meaningful, although non-quantifiable. Since
they are nen-cuantifiable we shall refer to them as IOE's (Indicators of Ff-

fectiveness) ratber than as MOE's, Theyfall in two main categories.

5. INDIPFRCT IOL's

a. Followinp are a few of the answers given by RIVDIV commanders
i- Feplv to the question "lHow do vou know when you are being effective?'.
(1) "When Charlie comes out in the davtime you know you're heing
effective’,
(2) "If you lose contact for a period you begin to wonder if
you're heinz effective",
(3) "When Charlie starts to come after the boats it means you're
burting him'.
(a) In connection with targeting against the boats, in
Anril 1970 COMMAVFORV Combat Intelligence Branch's appraisal was that the
enemv had shifted his emphasis in watermining attacks from major rivers,
bridges, and civilian craft and was concentrating on Maval Craft on interdic-

tion barriers. The statistics on watermining are as follows,

TARLE V-1
“I1I1 CORPS 1V CORPS
1969 1970 1969 1970
Incidents 10 13 35 35
Netonations 4 10 32 24
Watercraft sunk 0 3 4 10
Yatercraft damaged 0 5 12 1
v-2 CONFIDENTIAL
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s I1T CORPS IV CORPS
Bridses damaped 1 1 5 1
‘ilsses/recoveries 9 7 14 17

An examination of the above data reveals that although the number of
watermining incidents has not increased appreciably the number of enemy
successes has. This has been due primarily to the presence of better
trained enemy sappers in the interdiction areas of operations.

(h) Level of Enemy Initiated Activity TInside the Barriers.

Some RIVDIV commanders and other field personnel have stated that they
base their own "gut feeling" of what their effectiveness 1s on the level
of enemy 1nitiated activity in the enemy areas of operations that have to
be resupplied through the interdiction barriers they man. A lack or slack-
ening of enemy initiated activity is considered an indication of effective
interdiction. The trend of enemy initiated activity was downward until
recently. However, several people indicated in field interviews a feeling
that the enemy had been able to pass significant resupply through the
middle of TRAN HUNG DAO in arch and April of 1970. They attributed this
decrease in barrier effectiveness to low water levels and the resulting
absence of watercraft on that portion of the Vinh Te Canal.

(c) Pacification. Perhaps one of the best indirect indica-
tions of the effectiveness of operations is the degree to which pacification
has occurred. There is a direct observable, although difficult to quantify,
relationship between level of enemy initiated activity and level of pacifi-
cation. For example, on GIANT SLINGSHOT there are areas thch at one time
were free fire zones but now are being settled. In field interviews GIANT
SLINGSHOT line officers cited this high level of pacification in certain
localities as obviating the need for a tight line barrier of boats there.

V-3 CONFIDENTIAL
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6. DIRECT TOF's.

a. The hest direct IOF is nrobably gained from the interrogations
of MI's and Voi Chanh's. Frequently, cantured enemv personnel comnlain of
severe shortares of eauipment, particularlv heavy crew-served weanons and
laree bulkv ordnance. In addition, even when sunnlies are gotten through,
the bharriers introduce a new and verv trouhlesome factor into enemv nlan-
ning because thev creatlv lengthen the logistic lead;time'required to as-
semble the necessary equipment and ordnance for anv operation of signifi-
cant maenitude. Unfortunately, only the enemv has numerical data on the
numher of missions aborted, etc., hecause of the exlstence of the interdie-
tion barriers.

R, TIMPORTANCE OF AIR SUPPORT. Although this study deals primarily with

- hoat assets, it is difficult to overstate the importance of air sumport to
barrier hoat onerations. The enemy is fullv aware of the fact that, when
needed, effective air support is available to harrier watercraft on very
short notice. Wis vulnerabilitv to devastatine attack from friendlv air
assets has the effect of preventing him from concentrating his forces in
large units and makes him a somewhat less formidable opponent to harrier
watercraft assets. However, after Vietnamization of the barrier onerations

has heen completed it apnears unlikely that the air support now enjoyed bv

11.S. Naval units will he available to the Vietnanese Navy. Therefore, the
enemy may well chtoose to attack barrier assets in much greater force.
2 - Should this come to nass, it is unclear that the nresent mode of line bhar-

rier onerations using single WRGP's spaced 1 km or more apart will remain

| feasihle. Tf the air suprort is withdrawn the whole line harrier concent
- . aghoeuld ke re-examined in light of availahle assets.
ALY . COMFINFNTTAL
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VI. _A MATHEMATICAL ODTL FOR THE LINE BARRIER

A, WHGP MATMEIATT AL MODEL., The following discussion concerns a mathemati-

cal model for a WBGP line barrier,

1. It should he acknowledged at the outset that certain aspects of the
tactical situation as regards interdiction barrier orerations are not partic-
ularly amenable to any elegant analytical technique. The model as constructed
in this section is a simplification of reality necessitated by considerations
such as, for example, the fact that the environment in which the interdic-
tion units set WBGP's is by no means uniform over the entire length of the
harrier, Therefore, with respect to the barrier as 1t exists in reality, the
numerical results derived under the mathematical model should be recognized
for what they are, anproximations. However, they do hear sufficient relation
to reality to be useful in assessing barrier effectiveness.

2. The utility of the model is that it provides the simplification nec-
essary to galn a clearer understanding of the fundamental tradeoffs involved.

3. It is assumed that:

a, Watercraft are uniformly spaced along the barrier at intervals of
length 24,

b. The enemy crosses in uniform size 1dentical "elements".

¢. The prohability of detecting a crossing attempt at a lateral range
x from a given boat can be represented as a function p (X),-r¢xs&y, wherer
denotes the maximum range at which detection is possible,

4. The curve p(x}) is called a lateral range curve and represents the
probahility of detection by all available means$ unalded human sensorv per-

ception (primarily audio-visual) as well as NOD's. nbviously p(x)is affected

vIi-1 CONFIDENTIAL
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by lighting conditions, weather and a host of other factors, but for purposes
of this model we have assumed a specific p(x). Fleld interviews have indi-
cated that bv far the majority of enemy crossing attempts occurs during per-
iods of subdued moonlicht, so the range of the NOD'g used 1s restricted,
Based on conversations with boat personnel, in this studv we have assumed
the maximum range, r, at which detection is possible to be 600 meters. In
addition, 1t was felt that a curve that decreased slowly at first and then
very rapidly was appropriate. Figure VI-1 shows a typicalisection of a line
barrier. The boats are stationed at -d and d. pl(x) is the right half of
the lateral range curve for the hoat at ~-d and p2(x) 1s the left half of the

lateral range curve for the boat at d. The functional forms of p;(x) and

Pz(x) are
1 - e )\(x—ﬁd) <
b (x) = {Tfﬁ;}r ~d ¢ x $r~d
¥1-1) 1 0 r-d¢x<€d
and : ~d< x ¢ -1+d
0
vi-2) Po(x) =( 1 ~ e = A Getr-d) -r+dgx€d.
1 - e = \

5. These forms vere chosen hecause they have the general shape desired,
thev are mathematically tractable, and their shapes can he easily control-
led by varying the magnitude of the parameters ) and *,

6. The denominators are simply normalizing factors for the purpvoge-of
making py(0) = 1, 1= 1,2, The cholcen=3 makes the value of the lateral
range curve function approximately .5 at 400 meters, which 1is two thirds
of the maximum range.

7. If an infiltrator attempts to cross at a point x between ~d and d,
the probahilitv of detection by at least one of the hoats is given hv the
comnosite lateral range curve

(VI-3) P(x) =1 - (T-p; ) - Py(x)), -d€ xgd
VT2 ) CONFIDENTIAL
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Should the infiltrator know the exact nosition of the hoats his optimal
crossing point would bhe at x=0. Should the infiltrator have no information
at all about boat locations we can model the situation by assuming his cros-
sing point between boats to follow a uniform probability distribution on the
interval (-d,d). However, in the real 1ife situation the infiltrator has
some, but usually not exact, knowledge of boat locations. This situation
is best modeled by using a unimodal crossing point distribution.

B. The preceding three situations shall in the following be referred
to as the cases of the Completely Informed Infiltrator (CII), the Complete-
ly Uninformed Infiltrator (CUI), and the Reasonably Informed Infiltrator
(RII)., Figure VI-2 shows appropriate crossing point probability distribu-
tions.

R. THF _COMPLETELY UNINFORMED INFILTRATOR.

1. In this case the point between -d and d at which the infiltrator

attempts to cross 1s governed by a uniform distribution with density func=-

tion (See figure VI-2)
B ' %E —d$x5d
(VI-4) f(x) =
0 otherwise,

Hence the probability, say P, of detection by barrier units is obtained by
integrating p(x) with f(x) over (-d,d).
That 1is

d
(VI-5) P =§ f(x)p(x)dx .

The evaluation of P is strictly routine, if somewhat lahorious. In any case,

the following expression results.

VI-3 CONFIDENTIAL
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Nr-d)(1-€ 7 ] -hE-d)e
+ AT E
>\d(l <A ) 50" der
and -
=AY
P= ra-i+e
(Vi-7) - -
ad (1 -e~™7) ‘go» d>r
P can now be easily computed given values of x, d and r. P is plotted in
figure VI-3 as a function of d.
C. THE COMPLETELY INFORMFD INFILTRATOR.

1. 1In this case the infiltrator, having complete information on boat
locations, always crosses halfway between the boats, i.e., at x=o (see fig-
.ure VI—-2). Thus P, the probability of detection, is

| — (=RNUI-B)) | rad
(vi-8) -P =
o r>d.
VI-& CONFIDENTIAL
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Again P is easily computed given values of x, d and r.
P 1s plotted as a function of d in figure VI-3,

D. THE RFASONARLY INFORMED INFILTRATOR.

1. 1In this case the infiltrator has some knowledge of boat locations
but his knowledge is not exact. We have chosen to represent the crossing
point distribution hy assigning it the density function (see figure VI-2

for rough sketch)

1-9) -S-(X) = | - EEE_J) ) X =

Where§ 1s the cumulative distribution function of the normal distrihution
with mean zero and variance one. This particular choice of f was based on
subjective judgement and mathematical tractibility. The above f seems fair-
ly reasonable because it is uninodal and concentrates its mass fairly heav-
ily about zero, This implies that the infiltrator can, with a reasonahly
high probability, cross "fairly close" to the mid-point between boats. P

1s again obtained by integration as in expression (yy_5y After a certain
amount of ratbher tedious but elementary manipulation the following expres-

B Qﬁ(—r+d)—§(-c“
(VI-10) = (l - g(ic_cl))(l_e—hr)

2
-Alr-d)+ A —

S I -S does T
(1~ gg(-d)}([_eQ\r) Sk( >') j;?( N
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AV -Qh(r-d)
-2 & )L _T/
+ (j___;%{I;t{5N£I_, ea_ehr_jﬂ: ;2- E%E-(j rﬁi‘CJ)

e ad + 2

v %a&-d)h-e*“)" - gred) ”ﬂ'”‘j'”)}

and

" Although these expressions for P appear rather formidahle, their :'numerical
.evaluation is quite routine, although tedious, with the aid of appropriate
tables., The probability of detection, P, 1s again plotted in figure VI~3.

FE. PROBABILITY OF ULTIMATE SUCCESSFUL CROSSING AND FEXPECTFD NUMBER OF CROS-

SING ATTEMPTS.

1. The Informed and Uninformed Infiltrator cases represent extremal
situations which bracket reality; the probability of detectlon curves for
these cases are lower and upper bounds for the probability of detection

apainst a real 1life infiltrator. The Reasonably Informed Infiltrator case
is a rough cut attempt at approximating a typical real 1life situation. An
examination of the Reasonably Informed Infiltrator curve in figure VI-3
shows that at boat spacings of .5 and .75 the probabilities of detecting
an attempted crossing are .71 and .23 respectively. As will be shown be-

low these probabilities allow the enemv a significant chance of getting

Vi-6 ' CONFIDENTIAL
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through by the simple expedient of continuing to trv repeatedly.

2. In the areas of operation under congideration in this studv the en-
emy frequently is in the position of bheing able to probe the barriers, per-
haps not even making contact, and, if conditions do not appear favorable,
withdrawing and trying again at a more nropitious time. This capability
significantly increases his probability of eventual undetected penetration.
We model this situation as follows. For each attempted crossing by the en-
emy we assume he crosses undetected with probability p, 1s detected hut
successfully disengages friendly forces and withdraws with probability w,
and is destroved in the crossing attempt with probahility r. We can equate
the p above with 1-P of paragraphs B, C and D, We assume ptwtr=} and that
there is statistical independence between crossing attempts. Now the proba-
bility of crossing undetected on the n~th attempt is simply

) w1-12) g(n) = v lp

» since n-1 successful withdrawals must be made., Hence the probability, say

C, of eventually crossing yndetected 18

. i . P
WI-13) Q=AZ='%W = Pz,w B Ptr ]

3. It is also of interest to consider the average numher of attempts
necessary to c¢ross undetected given that an undetectedcrossing is accomp-
lished.

4, Let N be an integer valued random variable whose value denotes the

number of attempts necessarv to cross, given that an undetected crossing is

accomplished. Then N has density function

.- n-|
i {l(h)'-'—‘ il = (p-;-r)w"

(VI-14)

-1
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and has expected value

a0 o0 B
(VI-15) ECN) = zn&(n) = (’Pﬂf‘)z nl&)ﬂ ,
N=1 h=)

- (o (Bw?) =+t () 5w

5. Fxpressions (VI-14) and (VI-15) furnish crucial insight into the
situation faced by barrier forces. ¥or example, i1f C is large and F(N) is
small we would have to judge the barrier ineffective, even if p 1s large.

6. Since C and E(N) are each functions of both b and ¥, and ptwtr = 1,
we need to assume some relationship between p, r and w. We reason heuris-
tically as follows, For p very large (close to 1) r 1s of necessity small.
As p, the probability of undetected crossing, decreases one would expect r,

.the probability of being detected and destroyed, to increase. Largely
for reasons of simplicity we shall assume the relationship between r and
p to be linear. Specifically, assume

vI-16) r =T a-p),

vhere I 1s a prOpo:tionality constant to be specified. Thus r decreases
linearly with p, But p 1s a function of d, one half of the spacing be-
tween the hoats. Thus both C and F{(N) can be plotted as a function of d.
This 1s done in figures VI-4 and VI-5. A value of .5 1is assumed for 1.

7. The following example illustrates that one needs to look at more
than just P in judging how effective the barriers are. Consider boat‘spac—
ings of 1 km and 1.5 km for the Reasonably Informed Infiltrator. Then

from figures VI-3, VI-4, and VI-5 we obtain the information below.
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REASONABLY INFORMED INFILTRATOR LXAMPLF

d=.5 km d=.75 k
P .71 .23
C W45 .87
E(N) 1.55 1.13

Ve note that even for P = ,71 a gseemly large value, the infiltrator still

has a .45 chance of successful penetration.

8. The effect of varying the distance, d, between barrier units is
reflected strongly in the magnitude of P; however, in light of the pre-
ceding example, use of P by itself as a MOE could be misleading. One
really should consider all three of the quantities P, C and F(N) in as-

sessing barrier éffectiveness.
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VII. CONCLUSIONS

A. The line barrier is superilor to patrolling as a means of infiltration
interdiction'but it 1s by no means impenetrable. Even if the probability
of detection of a single crossing attempt is fairly high, the infiltrator's
probability of ultimate successful penetration can be significant.

8. The barriers cause the enemy extremely severe operational problems
because their existence greatly increases the logistic lead time necessary
to assemble the requisite material for an operation of any magnitude. 1In
attempting to circumvent this barrier-induced uncertainty in their planning,
the enemy has been forced to stockpile supplies in many locations. However,

this policy has resulted in large numbers of cache seizures by friendly

forces. -
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VIIT. RECOM{ENDATIONS

A. The following recommendations are submitted for consideration.

1. 1Issue two NODs per boat to the watercraft standing night long
WEGP on the line barriers.

2. Continue the line barrier concept as long as the present level of
air support is maintained. However, if/when the air support is withdrawn
the whole line barrier concept of operations should be carefully re-examined

in light of avallable assets.
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