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INTELLIGENCE MBMORANDUM

Bffects of the Rolling Thunder Program:
age, Civilian Casua [ 1]
§n§ E§raie Ln North Vietnam

Summary

Attacke against major industrial plants in North
Vietnam have given a new dimeneion to the air war in
1967. Damage to elsctric powsr facilities has been
particularly severe and has affected other. induatries.
Modern industry, howevar, does not play a vital part
in Noxth Vietnam's ability to meet the needa of the
people or to continue the war. Despite the widening .
air war the Rolling Thunder program remains pre-
dominantly an interdiction campaign against men and \
supplies, Movemant haz bacome mora diffiocult, but
ingenious oountermeasurea and fdetarmination, backed
up with material support from other Communist ooun-
tries, have enabled Hanoli to mest its own needs and
to support the Insurgency in south Vietnam. attncksj

againgt military targets have been disru tiva, but
North vietnam's over-all military capabilities have
not been reduced.

While North Vietnam has diverted substantial num-/

bers of personnel to reconatruction and repair-of

bonb damage, these diversions have not significantly

limited Hanoi's ability to infiltrate troops into

South Vietnam and will not cxippls the economy .,
Civilian ossualties in North Vietnam are rising

ag the soocpe and intensity of the air war incraase.

The estimated total number of civilian casualties--
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43,000 killed and wounded--remains small, hawever,
in ralation to the population of 19 million and to

the 172,000 attack gorties against targats in the
nﬂrth'a '
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' I. Damage to Economic, Military, and Logistic Targsts

Effects of Physical Damage

1. Almost 64,000 attack sorties were flown in the
firat meven monthas of 1967, campared to 82,000 in 1966.
Attaocks against major industrial planta and important
military tergets have given new dimensione to the air
war in 1967. 1In terms of sorties, however, the Roll-
ing Thunder Program remains preponderantly an inter-
diotion effort against transportation routes and .other
logistic targeta primarily in the southern part of
the country. : .

2. The cumulative effeots of the bombing pro~- ...
_gram have caused Dumerous ‘managemaent and logiatic prob- R
lema for the North Vietnamese and. have raised the S
cost of Hanol's support of the insurgenoy-in South A
Vietnam, The movement of men and supplies has beoame
more difficult and time consuming and a substantial
- volume of war and war-supporting material has been de-
atroyed in transit. As phown in the following tabula-

o tion, the estimated direct comt of damage inflioted . o
‘?”9 was greater for the first seven months of 1967 than R
A for the year 1966; damage to military targets so far :

in iggZ'Eas been more than double tha amount inflicted
n W :

eyl

Million US §
Type of Target 1965 19686 Jan~Jul 1967

B . .‘
SR

Eoonomio 36.2 93,3 85.3° ‘
¥ilitary 32.5 19,1 44,8 -
Total 68,7 112.4 . 140.1

" #5ae Tgbie 1 Pop dataila.

3
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e : 3. The North Vietnamese, however, have shown

, great ingenuity and determination in devaloping
countermeasures pgain!t the air attacks. Thege
countermeapurees offgset, in large part, the effects

of danage inflioted by the bombing, Heavy attacks

on lines of traneportation thus have not succeeded

in outting route capacities to the point where the
small flow of supplies needed to support the insur-
~ganoy in Bouth Vietnam has been signifioantly’ impeded.
In addition, the North Vietnamese have been able to
maintain essential sconomic aotivitiee and thus supply
the basic needs of the population while continuing
the war effort. '

4. North Vietnam has been able to absorb the o
Eunishmant of the air war largely because of the aid R
t has received from other Communist countries. The e
flow of aid has-been increasing and far exceeds the
copt of damage inflioted from the air. '

» Million Ug &
_ ﬁEaauraEIa Eoononio and Mi.itaryiAid
'ﬁgéa Damage Prom Communist Countries @ﬁﬁw
- 1965 69 395
- 1966 112 . _ 720
1967 (lat © 140 . _ 525
pavan
montha)

Industry ' e

5. The extension of the Rolling Thunder Program e
auripg 1967 to include attmcka against important in- L
dustrial facilities has signifioantly damaged North : : Fdi
Viatnam's small modarn industry. ZLarge-soale indpa- y :
trial produdtion has virtually ceamed, Aabout B0 per-
oent. of the ocentral electxic generating capacity ls-
currently cut of operation. "All of the central genearat- _
ing plants in the main Hanoi-Haiphong network, wlth o
the exception of the Hanol plant iteelf, have bsen Lt

out of service since early June. : A
..I ') . . - . . -‘- . :‘..:'.-'.a:. .
No Poreign Dimsem . ﬁﬁi'
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€. The country's only cement plant=-at
Halphong--has ceased production because of bomb
damage and the loss of its slectric power supply.
The coutry's only metallurgical plant--at Thai
Nouyen--whioch produced pig iron for export and
fabricated metal prnduags_fram imported steel has
ceased production for the same reassons, The
only explosives plant has been out of cparation
for two years and the produotion of apatite
and coal, both previously exported in quantity,
have been drastically veduoced, One of the aoun-
try's two textile plants has been heavily damaged;
production in the small fertilimer and ohemical
industry has been curtailed; and paper produc~-
tion has been reduced by 80 percent.

" 7. Modern industry, however, does not play _}
a vital part in North Vietnam's sbility to continua™
the war. PEPCO's plant in Alexandria generatas

five times the power that all of North Vietnam's
povwer plants produced before the bombing. The
economy 1s essentially agrarian and most of the
demand for consumer goods is met by local and
handloraft industries which have been expanded

since the gtart of the bombing.

Tranusportation

8. Attacks againat transportation have been
heavy throughout tha Rolling Tgunder program; Nearly
$100 million in 4amage has been inflioted on the
transportation system and tranaport equipment.

9. Over 660 instances of merions damage have
been recorded against highway and railroad bridges
and various typees of bypasses. At least 50 major
railroad yards on all of the rallroad lines have been
attacked, as well as numerous sidings, spurs, and -

- stations, Highway faocllities such ms txuck parks,

trangshipment areas, fords, and supply areas have
also been heavily damsged, Transportation equipment
has been attacked extensively, Pilots reported

destroying nearly 4,000 trucks and nearly 2,000 oars

through July 1967,

It:_.;:‘luw-_
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10, Adr strikes againsat tranagortaﬁion during \
8 o

the first monthe of 1867 ‘followed the sams general
pattern ae in 1965 and 1966, with strikes directed
mainly south of Banol but with some attacks against

rallroad yarde farther north and against bridges on
the more important railroasd lines, empecially the
two leading to China, The roagd system was not
appreciably damaged although traffic was slowed at
timea by frequent interdictions,

11, Since late June, concentrated, simultaneocus
attacks have been carried out against targets on all
northern railroad lines, Attacks against the road
system in the south have also increased. Destruction
and damage to transportation equipmant of all types
have reached new highs., More recently, in August,
key targete in.the former restrioted areas around
Hanol and in the 25-mile buffer zcne aleng the Chi-
nese horder have been struck, inoluding the important .
Doumey’ Bri#ga ovar the Red River, the Canal des
Rapides Brihge, and several yards and bridges at Lang

Son, near the Chinese border, This recent damage -r.'
s will present the North Vietnamese with formidabie 1)
-f«dg repalr problems. 1In view of the demoneirated ability »

of the North Vietnamese to restore damage, these .
attacks will not, however, oreate a merious decline
in esasntial transportation service.

Military Targets.

‘12. The damage inflicted on military targets
has ‘had little signifiocant impact on North Vietnam's
over-all military capabilitiea, Attacks against
theae targets hava, however, disrupted noxmal mili-
tary activities, caused the abandonment of many
facilities such as barracks and au ply depots, and
forced widespread diapersal of aqugpmnnt. Ammunition
depots are the only military targets that have been
damaged significantly. Nonetheless,(the loss of
-about’ 80 percent of ammunition storage bafﬁcit has
had no measurasble ‘impact on the availability o
ammunition, largely bacause new supplies can be
readily imported.:j
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13. The North Vietnamese have been ble to
strengthen and improve the capability of many mili~
tary systems, dempite the aly attacke. During the

from n rudimentayy state to a aomplex, sophistioated
ayptemn.

14, The oumulativa;dampgé to military targets
through July 1967 ie estimated at §96.4 willion,

logses of alroraft and dumage to barracks camplexes
comprised most of this dumage.

Rastoration and Countermeapures

15, Three principal factors have accounted for
North Vietnam's succsss in restoring traffic in the .
face of destruction and damage to the transportation
system. First, North Vietnam's transport system, -
although rudimentary, is highly diversified, and is -
required to carry only a small volume of traffic
comparsd to ite cmpacity, The sedond factor is the
rapidit{ with which repairs have been completed,
along with the auccess of countermeasures. . Third,
other Communist countries have provided sufficient
railroad rolling stock, motor vehioles and water-
craft to compensate for losses, The ability of the .
North Vietnamese to use all types of primitive .
transport hae also oontributed to the Bucoess of
their countsrmeasures, T

16. The effects cf bomb damage to the trans-
portation system have not only been succesafull

countered, the oapacity of the system alac has geén

increased at the same time,. Repairs to important -
bridges, damaged extensively and mometimes repeat-
edly, have been completed in a matter of days. For
examplae, the Bac Giang Rallroad and Highway Bridge,
heavily damaged on 30 April 1967, was restored to
traffio by 1 May,

17. Countermeapures employed tc maintain ths.

. #low of traffic at vulnerable stream orossings

include oconatruction of fords, causeways, ferries,

. 1ight and heavy pontoon brifdgas, and as many as

two to thres mlternate bridge structureR. Craters
in roads, railroad lines ahd yards are filled
quickly and guantities of rai{rqad ralil and ties
are stocked at advantageous locations,

" TORREhs iy

_past three years, Hanoj has developed 1ts alr defense '

—
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Eleaotric Power.

18, Hanol is finding it hard to regsir the
damaged power plants, Most of the rebuilding

" requires foreign technical and material assistance

and long parieds of oonstruction, Persistent .
offorts to restors damaged power plants to partial
operation during 1965 and 1366 ware largely thwarted
by restrikes. The severe damage infliocted by
strikes in the first half of 1567 appeara to have .
resulted in general sbandonment of recanstruation
efforts, For the past four months, there has baen

.no oheerved reconstruction effort at seven of the

main facilities in the Hanol-Haiphong nstwork.

19. WNorth Vietnem haes countered the losa
of ventral generating plants by importing some

' 2,000 diegel-driven generating sets during the

ast two years. Momt of the dliesels are gmall,

owever, and oannot be readily operated in parallel
within a power tranamission network, nor can they
oover the demanda of heavy, continucus-process
industry, A few of the larger diasel units re-
ported are locatsd in underground facilities in :
Hanol to mupplement the limited power supply in Ay
that alty., The imported diesel units cannot re- U
place more ‘than about ten percent of the oapaoity -
of central power planta out of operation, but
they probably produce suffioient electricity for .
war-related activities and for essential services.

bt

POL

. 20, Attkaka'nqninst petroleum bulk etorage .

- facilities have destroyed more than 85 percent of o

the JCB-targeted national capacity. This loss has
been effeotively countered, howevar, by an exten-
sive system of dispersed storage, much of which . . o
wage inetallad before the magnr damage caourred. oo
More than 100 well concealed or protected storage

sites, with a total estimated capacity of betweon
30,000 ‘and 40,000 tona, are now giapafsad through~
out North Vietnam. The widespread use of 55-gallon
drums also provides additional storage ocapaoity

and increased flexibility. The remaining bulk
storage, dispersed tanks and druma, gives North

g,

of prestrike bulk capacity. - . ‘f?‘
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41, TImporte of petroleum have not only been

maintained but have inoreamed during the first five

months of 1967, Although imports decreased during
June-July, stooke at the end of July were estimated

" to be aguivalent to nearly 120 days of supply.

There 18 no evidence that the bombing of petroleum
targets has seriously weakened the economy, produoced
slgnificant shortages of petroleum, or diminished
North Vietnam's ability to support military activ-
ities and the infiltration of men mnd supplies intc
Lace and Bonth Vistnam.

Manpower

. 22, Hanol has been foroced to divert an esti-
mated 300,000 full-time and 300,000 to 400,000 .
part-time workers for reconstruction and repair.
Although the total number of personnel divertsd may
have limited somewhat North Vietnam's capability

the diversions do not significantly limit its ability
to infiltrate troops into Bouth vietnam or to con-
tinue to counter the Rolling Thunder program. Most
vorkers paerform only manual labor requiring no
gpacial skills, and ocan easlly be reoruited from

- for sustained large~pcale operatione in South Vietnam,

groupe of olty evacuses, farms, and fishing villages :

"with a minimum of dislocation to the econcmy. AB

long ae the population continues to support the '
rogime and imports of necessary ecquipmant continue,
North Vietnam will not be faoed wi:h a cxippling
shortage of labor, unlees lossea and/or inflltration
in the 8Bouth increase sharply.
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" TABLE

. Value of Damage Inflicted by the Rolling Thunder Prpgram!f-
1865 Through July 1967 .

Eoonomic Facilities and Eguipment Military Facilities and Equipment .

Million Millio
Direct Losses . Us§ . Direct Loames , uss$ .
Rallroad/Highway Bridges - @ 28.3° Barracks - 1 28,2
Other Transport . . ,
Faoilities P74l Ammunition, Motor
Tranaport Equipment . - 59,1 ' . Vehiole and Bupply
Eleotric Powerplants - -y Dapote - 12,5 ¢
panufaocturing Faoilities. 17.5 Radar and Communications -
petrolaum M E - 8ites - 2,8
Miscellaneous - 1.9 8SAM 8ites 5.0 .
_ Alrfields and Naval
4¥u)  BUBTOTAL 148,6 - Bases ‘245
: Adroraft 30,8
Indiract Losses Naval Craft . ’ " 4,6 -
Miscellaneous ~10.0°
ExportsE/ : (254 . :
Agrioculture®/ . P 42,5 TOTAL MILITARY 96,4
Fishing 'B.3° B
SUBRTOTAL r 7642 -
TOTAL BCONOMIC i 224.8
"'—-‘-.’ e
Y/

a., Jome estimaies gpre Iinoom

- poetatrike photography.

plete. beoauae of inadequatae

. Inaluding importe of oement neveseitated by the loss of
- produation at the Haiphong Uement Plani.

o. Although deoredese 1in agriouliurgl production are
arbitrarily atiributed entirely to the indiveot effeata of the
bombing, an unknown part is the reault vf weather and other
na@tural oguees. o '
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II. Civilian Casualties

l. The number of oivilian casualties caused by
the Rolling Thunder Program continues to mount ae the
Boope and intensity of the air war in North Vietnam
increzse, The egtimated total number of olvilian

cagualties~-43,000 killed and wounded--remains small,

however, in relation to the population of 19 million
and to the 172,000 attack sorties againat targets in
the North. North Vistnamese Brigadier General Tran

~Quy Hai recently observed in an authoritative party

Journal that "Thanks to our good preparatory work in
taking precautionary measures, our losses are insig~
nificant.comparad with the intenaity of the enemy
strikes, ' g _

.2, Civilian omsualties ocour primarily as a
result of civilian involvement in war-support
notivities, such as the repair of bomb damage, oivil

defense, and the operation and maintenance of logistio

supply lines. Relatively few oivilian casualties
have resulted frem accidental bombing of residential
areas. Detalled phatographic studies of Hanoli and
Nam Dinh show that air strikes in and near thase

‘urban areas have been cerried out with a minimum

number of civilian casualties. Even in.its propa-

. ganda Hanol concedes that most attacks are oarried

out with a surprizingly low number of oivilian casu-
alties. 1In the relatively faw instances where heavy

- ¢lvillan oasualties have bocurred, they usually have -

resulted fram the bombing of heavily defended and
difficult targets bordering on densely populated

- odvilian neighborhoode,

3. Estimated civilian casuslties for the pariod
February 1965 - June 1967 are shown in the following
tabulation. Thirty to forty percent of the total
ocasualties are estimated to have been killed,

Estimated Clvilian Casualties, North Vietnam
- 1967

1965 1966 Jan-June . Total
6,000 . 19,000 - 17,800 - - 42,800
«-ll-
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~4. Estimates of civilian casualties in North
Vietnam are subject to unknown margines of error.
An April 1967 statement by a responsible official
from an Eastern Ruropean country, however, tends to
support the method used in ocaloulating these esti-

mates, The official eaid that 20,000 North Vietnamesae °

had been killed in US alr raide from August 1864 to

date. This closaly corresponde to our estimate of
19,000 'to 26,000 ‘olviliane and military personnel

killed through June 1967. The number of olvilian

Eafaonnal alone killed during this periocd ranged from
3,000 to 17,000, ,

-12-
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III, Morale in North Vietnam

1. Morale in North vietnam appears to be holding up
fairly well, despite the heavy burdens placed on the popu~
lation by US ailr strikeas., Available information indicates
that the people in general remain willing to endure con-
siderabla hardship and that they continue to reapond to
the Hanol regime's dixection, although some aigns of war-
weariness are evident. There have been no reports of open
opposition to the regime, It is too early to gauge the
aeffects of tha recent bombing of targets in the Hanol area
previously regarded ag "mafe," B

2. Reports from Western diplamats in Hanol and from

_other reliable sourcss who have vigited thera recently indi-

oates that the people in and around the city are adegquately

-fed and clothed and that their general attitude toward the
war effort ranges from enthusiasm to resignation. Although '
our evidenoe on the rural areas is leas detailed and direct, .

it doaee not appear that morale in the countryside is sig-
nificantly lower than in the Hanoi area, evsn though some
areas suffer more eevere hardships, .

3, The regime's effort to kdap.up the level of morale

has been faollitated in Hanci by the avaouation of non-

'_ essential pmopla. PFor the most part, those left in the
oity are young men §nd women, the element of North Vietnam-

ese society ‘most enthusiastio about the war and.most respon-
sive to regime propaganda. The evaouation of old pecple .
and children to the countryside has, however, caused diffi-
oulties for the younger pecple, who now must commute as
best they can from Hanol to the relooation areas in ordar
to mee their families, The main burden of organizing the

- evaouated people in reloocation centera and of housing mnd

feeding them appeara to have fallen on the evacuees them-
selves., The regima reportedly has done little to help them.

"4, The fevw reports we have giving detalls of life in
the relocation ocenters indioate tg

ing it diffioult to find food, educational faoilitles for
their ohildren, or & means to aarn money to buy highly
priced essential oconmodities,

C=13-
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- 5, Recently interaaftad letters written by

North vietnamese to relat

desoribe the burdens placed on the opulace as a .
- result of the bambing. Complaints in such letters C

abaut food shortages, Beparation

nalties among relatives, and excesalvely heavy work

loads have gradually increased in

the past twe years, Lettere written in June and

July 1867 from the Hanol/Haiphong

- frequent and specific complaints about food and 1
water shortages, and about eleotric power ration-

ing. One writer, for exemple, reported that he

and his wife had lost cdneiderable weight, a macond
listed growing apprehension for his family's safety
beoause of frequent aeir raids, and a third complained

of his inoreasingly heavy work burden.

6. The mame letters, however, contaln state-~

ments indioating that the diffiou

well within the endurance levels of the populaoce.

The first writer anded his letter

note. that "everybody is OK"; the pecond expressed’

his oonfidenoe in eventual victo

determination to continue the fighting in spite of i
bardships; the third writer assured his relatives g

that the family was "generally we

+7. It appeaars from the evidenoe avallable

- that the redime still has the con
of the people, and that it .still

their angey at the U8 for the alr attaoks to main-

- taln support for Hanol's war poll

"8, As the diffioulties caus
bambings mount, the regima may be
morale at a satisfactory level.

- date, howWwever, suggests that this
happen soon.

C ]l
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