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SECTION VII THE 1969 WORK PROGRAM 

The primary requirement of industrial planning in 1969 
will be not for further "studies" as such but for initiation of projects in 
a few important areas. 

It is recommended. therefore, that a working group be 
established immediately to undertake a review of the recommendations 
of this report and establish a program for their implerrtentation. The 
working party should consist of representatives of the Joint Development 
Group, IDC, VDB (SOFIDIV), USAID/Industry, private industry, and 
others deemed appropriate. It is recorrtmended that this group choose 
a limited number of priority projects, set up a program for further 
work in each and begin to move into the main stages of implementation. 
Working support should come from the staffs of each of the organiza­
tions represented. The working group itself should serve as a coor­
dinating body to ensure the parallel efforts of all parties and should 
conduct discussions on changes to be made to the institutional structure. 
Specific recommendations for these changes should be made at the end 
of 1969 or ear lier. 



20-39 

20 

21 

PROJ1<CTlO~ OF MAJOR MANUFACTURES IN VIETNAM (1976) _ GENERAL STRATEGY FOR DEVELOPMENT 

) Values in parentheees represent total output If !Jubatantlal uports are attained. 

Value 
Added 
H~ 

Total Manufacturing 523(593) 

food Produc t. 71(93) 
Sugar proceesing and re fining 
(priot'lty) 20(30) 

Pruit and ve~etable canning (priority) 1(12) 

nairy proceasing 

Meat procelaing (priority) 

Fate and oila (I.e chemical a) 
(priority) 

Starch 

Uce mil ling 

Flour milling (vheat) 

Animal feed. (priority) 

Fl.h procelsing and .alting 

5 

1 ( 2) 

3( 6) 

10 

5 

Miscellaneous,monolodium glutamate. yea.t 

Beverase Indultries 
Wines~ Ipirit •• beer 
Soft drink. 

~ 
40 

5 

$ 

Value of 
Sale!J 

Million ~ 

1325(1527) 

170~230) 

40(60) 

3(31) 

16 

3( 6) 

9(16) 

3 

33 

20 

Amount per 
year. 1000 
metric ton. 

270(400) 

( 45) 

70 
(proces.ed miik) 

200(400) 

)0 

10 

200 

130 

3"0 (minimum) 

Importance 
of economiea 

of Scde 

Critical for 
export a 

Important 

Important 

Important 

Moderate 

Important 

All valuu figures in millions of U, S. Dollan 

Export 
Potent ial 

Competitive 
Market 

Subltantial 
markets 

Doubtfui 

Possible 
Market!J 

Poasible 
ttarketfl 

Pouible 
Markets 
None 

L iml ted 

Limited 

Limited 

None 

Rew~rk. on DevelopmEnt Strategy 

Hinimu~ plant inve8t~nt 10 ~illion dollars; 
depends on agricultural pro~ram~ U.S. quota. 
and achieving ~orld competltive potition. 

Requires modern processing pl.nt., coordin-
ated agricultural program (Pineapples: 1 million 
atandard caaes, ~shrooml: 200,000 std. ca.e.,) 

Requires a global 
efficient planta. 
been inatal ied in 

m.at and d.lry program, plu. 
One mo4ern plant ha. already 

Vietna~. 

Requirea global plan. Large, modern meat pro­
cesling and fre~zing, and byproduct recovery. 

Requires iar;e modern solvent extraction unit •. 

Lar8e efficient mllt. wou14 reduce price to 
Conlu_rl. 

Requirel careful coordination with asricultural 
proSr.~ •• 

20,000 T/y of U'a proce ... d. 

5,000 T/y MSC, and 2,000 T/Y y.a.t. 

Natural competitive force I Ihould develop lector. 
Efficient competitive unit. needed. 
(beer production La utimated at 1,,00,000 hectoHtet 
other aicoholic beveragel 800,000 hectolitera). 

I 
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24 

• 
26 

Tobacco Manufacture_ 
Cigarette. 

Textile Manufacture. 
Cotton textiles and fabric. 

Sp1nning (yarn) (priority) 
Weaving (priority) 
'ini.hing (p~io~ity) 

Value 
Added 

HTITiOii $ 

~O 
4i 

~o 
27 
10 
13 
4 

Synthetic and Rayon textiles 
Spinning 

and fabries8 

Fabric. (priority) 
Silk fabric. 
Wool textile. and fabric. 

Varn 
Fabric. 

Jute and other bags 
Knitting mill products 
Twine 

A ppa re 1. • hoe. 
Hen I. clothing 
Wlmen l

, clothing 
Undetvear 
Leather shoel 

Shirts (ready made) 

Ore"e. (Ready made) 

lubber and canvas .hoes 

Wood and Wood Produc ta 

Sawn lU81bel' 
Plywood, veneer 
Hardboard, particle board 

Furniture 

Chairs, deake, bed" cheltR, etc. 
of wood 

..1 
2 
1 

• 
4 
2 

...a 
6 
2 
4 
3 

(Inc 1 , above) 

( 

.-!liB) 
11 
5 

- ( 4) 

_~( 7) 

4 (6) 

) 

value of 
Sales 

Million $ 

90 
84 

1~2 

--!J!: 
31 
~I 

12 
24 

10 
-7 

3 
12 
13 
8 

48 
17 

5 
14 

7 

10 

2 

.-!ll80) 
46 
14 

- (12) 

-11(18) 

11(16) 

Amount per 
year,lOOO 
metde ton. 

70 (80) 
~O 

15 

2 

Importance 
of ecol'\Om1e. 

of Scale 

Crft ieal 
" 
" 
" 

Impol'Unt 
" 

Important 

Moderate 

" 

Moderate 
Impol'tant 
Critical 

Not tmpt. 

Export 
Potent hi 

No"" 
None 

Limited 

Limited 

Limited 

None 

Poulbh 

Hone 

Good 
Good 
Competitiv. 
Difficult 
Entry 

Feasible 

Remark. on Developm!nt Strategy 

Tobsceo production e.ti~ted at 30,000 T/Y w 

Cigarette.: 20 billion unit. per year. 
Efficient production unita will auto~tically 
result. 

Larae efficient integteted plant. required. 
(2}0.OOO) continuous .plodl •• va. 100,000 exieting). 
200 million meter., 10,000 .uto~tlc looma. 

7} million meters. 
2,000 meten. 

2 m111ion meter •• 

Large efficient unita .hould eventually develop. 

2 million dozen. 
aequires careful plannins of cattle Ind leath.r 
.ector •• (6S0,OOO pair. men •• 1.700,000 pair. 
women'., SSO,OOO pair. children.). 

1.S million doten, 

O.S million dozen. 

3 million dozen. 

Include. aome yood and plywood export. 1n e.timate . 
Production e.t1m&te 1 mIllIon cubic meter., 
30 mIllion .quare meter •. 

Require. modern induatry. good de.ign and 
• tandard •. 

" " " " 
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Valuea in par.nthelea represent total output 1£ substantial exports .re attained. 

27 

28 

2t 

30 

31 

Paper. Pulp and Pap!r Product. 

Pu 1 p. new. print 

Ch •• ical pulp 
Newaprint 
Paper, vriting, wrapping 
'aper~Kraft 

Paperboard, boxboard, containers 

Printing. Publi.hing. etc. 

Leather Producta (except furniture) 

Tanneries 
Shoe.. luggage 

lubber Produc t. 
Thu. tube. 
Other rubber product. 

Kanufact~re of Chemicala and 
Che.ical Producta 
fertil1ura (Prlorlty f\.ol~c:) 
Nitrog.n and Mi~ed (N Lontent) 
Pho'ptultt!" It (P,20Scontent) 

plaatic polymer., PVC, PE, PS, etc. 
Explo,ive., ammonium nitrate t etc. 
Soda A.h 
Cau.tic soda/chlorine 
Sulfuric acid 

Salt (lndu.trial) 
Salt (total) 
Industrial gasea 
Synthe tic f ibru 
Ethyl aicohol~ mola.ae. (CAttle feed) 
Naval .tore., turpentine, guw 

Value 
Added 

MTi'ITOn $ 

Z6( 38) 

6(18) 

4( 12) 
2 ( 6) 

5 
5 

2 

I 
I 

10 
-5 

5 

63(71) 
16(20) 
li(lS) 

3 

2 

4 
I 
I 
I 

I 
3 
I 
(I) 

Value of 
Sales 

Mil lien $ 

.2!(67) 

17(46) 

12 (30) 
5(16) 

20 
14 

~ 

3 
5 

-.li 
17 
J7 

176(203) 
...l2(45) 
21(30) 

t 

6 

10 
) 

) 

3 
I 

3 

3 
<12 

3 
(3) 

A,'mount per 
year. 1000 
metric ton. 

90(270) 

60(150) 
30(120) 

100 
)0 

300 
200 

60 

40 

15 
5 

50 
30127 

30 

50 

5 
10 

Importance 
of economies 

of Scale 

CrHical 

" 

Important 
Moderate 

No 

Hoderate 

Important 

Cr1,l.cUl 
Important 

Moderate 

crudal 
Important 
Cruet.l 
Crue iel 
Important 

Important 

Important 
Crucial 
By·product 
Moderate 

All value figures in millions of U. S, Dollars 

Eltport 
Potential 

Feasible 

" 

No 
Limited 
No 

No 

Limited 

PQllib1e 

F.ulble 
'Doubtful 

None 

None 
Doubtful 
None 
Pouible 
None 

Doubtful 

Doubtful 
None 
Fe .... ible 
Fruthle 

Remark. on Dev_topmen! Strategy 

E.ti~te of~9 million value added includea 
ION export •. 
Require. a 1'0,000 to 200,000 T/V integrated 
p~lp and paper mill vith an inve.t~nt of 40 
million dollara or .or., 

Production in integrated mill. 

New.papera, periodical., book., ~tc. 

Natural forc~e vill dcvelop th~ '.ctor. 

1 ~illion aquare meter. of leather, .odern 
tannarics. 
(See note under footvear, apparel). 

300,000 tira.; 300,000 tube •• 

Baaed on .ome export. of ure. initially, 
Minimuro .ize plant 140,000 T/Y nitrogen from urea 
Baaed on imported pho'ph.te, until local material 
located. 

Ba.ed on i~ported pot •• h, until local materi.l 
located. 
Baaed on i~ported intermediate. through 197'. 
Baaed on ammonium nitrate from ferttliter plant. 
Delay-Require. larae glaa. market., cheap •• It. 
Delay until 1970 ~ ba.ic cheap power and .alt. 
Poe.ibly utilize eai.ting plant fro~ ob.olete 
An Hoa fertiliter compl.x. 
Dep.nda on cau.tic .cda and .oda alh project •• 
Total demand 500.000 ton •• 
Integrated 1ndu.trial ga. plant required, 
aa.ed on imported ehe~ical. through 1975, 
Sugar byproduct., rice byproduct •. 
Dependent on fore.try program, 

I 
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( ) Valve. in par.nthe, •• repreaent total output if lubat.ntt_l exports are attained. 

Value 

~ 
Killion S 

31 Manufacture of Chemicall, etc. (Continued) 

32 

33 

34 

Charcoal 
Petrochemleals,(elhylene. and 

propylene b.aed,) 
r aU and 0118 

Painta, varni.h, lacquers 
Pharmaceuticall. medicine. 
Soap. and detergent. 

Agricultural chemicals 

Petroleum and Coal Products 
Oil refinery produc till 

Coat products 

Non-Metallic Minerala 
Cement 

Glan-flat 

Gla •• - containera 
8ricka~ day. tUe 
Conctete product. 
Li~ (a. needed by agriculture) 

Clays. kaolin. etc, 

Base Metal Manufacture 
8~.lc iron and .teel mill. 

rerolling of import. 
found.tiu 

It. luminutrl 
Copper 

rerTo.tIaya 

1 (6) 

2.5 
12.5 

4 

2 

2'>(50) 
20(40) 

3 

32 (33) 
Ii 

1.5 

3 
4 

4.5 
.5- 1. 5 

1 (2) 

....!! (20) 
8 

(Inc. above) 
2 
1 

(I) 

345 

Valoe of 
Sale. 

Million $ 

2 

9 ( 18) 

9 
25 
14 

5 

64(128) 
48 (96) 

12 

64 (66) 
T6 

8 
7 

11 
1 - 3 

2 (4) 

65(67) 
Ta 

8 
4 
4 

(2 ) 

Amount per 
year. 1000 
metric tonI 

5-10 
25 (50) 

40 

1000(4000) 

1300 

30(90) 

250 

10 
7 
2 

10 

Importance 
of economies 

of Scale 

Cr'Jc1al 
Important 

Moderate 
Hoderate 
Moderate 

Impurtant 

Ct'tu::: 1al 

Hoderate 

Cructal 

Crucial 

Moderate 

Moderate 

Crucial 

Important 
Moderate 
Cruci"l 
Cruci.l 

Hoderate 

All value figure. in million. of U. S. Dollar. 

!lI,port 
PotenUal 

None 

None 
FeaaiMe 

None 
Limited 
Ooubtful 

Ooubtfui 

Fealible 

None 

None 

None 

Po.,lble 

Hone 
None 

Pauible 

Remark. on Develop~nt Strategy 

Oependent on funatry prolram, 

Petroleum nfinery byproduct. (delay until 1977). 
(See food producta). Modern .Qlvenl extract 
plant and integrated &sricultural program 
required. 
Several flexible co~petitive producer. required. 
Special .tudy required for thia aector. 
Synth~tic d~t~rs~nts baaed on i~port.d 
dodeay1btnnne. 
Based on i~port~d intermediates; low 
production coata required. 

Priority polt~.r project· eKport ~rketl 
important. 

Use primarily for therNl power. 

200,000 T/Y or. larger plants. diaper •• 1 of 
clinker grinding, 
Delay until 1975-77; lead bath process 
duirable • 

Efficient planta located near main marketa. 
Geographical location i~port.ntj ~dern plant •• 
Strategic location of efficient plants. 
Agricultural and conatruction require~nts 
illlportant. 
Depends on eKploration activities, 

Delay until direct reduction ptoces. coata 
dec ltne. 
B.ae indultry on imported akelp, etc. 
Efficient modern plants required. 
Delay until after 1977i i.port aluminum .. tal. 
Delay until after 1977; i.port refined copper 
l'Ietat, 
Feuible with cheap pover if chroN, nickel, 
etc. found. 
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Values in parentheses represent t,)taJ 6utput if subuanttal l.l!Cports are attained. 

36 

37 

Manufacture of Metal Products, 
Except Machinery 

S~ructural products and shapes 
Wire nal1a and other wire products 
T in cans 
M1scellaneou8 metal products 

(incl. agricultural and hand 
toola). 

Cut iron pipe 

Machinery. except electrical 

Value 
Added 
M~n S 

18 

3 
3 
1 
5 

Pumps; water, deep well, etc. motors 
Agricultural machiner 

11 
-2-

2 
Special machinery. textile. food, 
Office equipment 

Electrical Machinery and Equipment 
Radio". TV. receiver. 

Light blllbs 

Batteries 
Electric ~ire and cabl(' 
Diltribution and control equip. 
Refrigi'it'ator and air conditinnf"n 

2 
1 

!l 
3 

1 

2 

1 
1 

Value of 
Sales 

Million $ 

11 
10 

5 
11 

30 
-5 

5 
5 
5 

47 
-9 

5 

7 

5 
4 
3 

12 

Amount pt'r 
y('ar. 1000 
metrk tons 

30 

10 

2.Q 

Importance 
oJ (>cunomies 

of Scale 

Important 
Moderate 

lr:1portett 

1 mportant 

Important 

Important 

Moderate 
[mporunt 
J mportant 
Imporunt 

) [mportant 

All value figures io rnilUtlns of U.S. D,)l1ars 

Export 
Potential 

None 
" 

Limit('d 

Lhrited 

RelT'.arks 00 Deve topment Strategy 

One or t'Wo lr\,dern ef f ic ient producers. 
" 

Man\lfactllre productl. but not tinplate. 
Flexihle product facilitieS desirable. 

Pipe factory 1975~1917. 

Start with assembly of a few modele only of 
each iteD' and integrate backward. ualng low 
tariff policy to prevent premature production~ 
lItilize fnreilln licenses, francbises, or 
ownership ~herever pos.ible, 

Hold entry to limited number of qualified fir~ •. 
Start with assembly of only a few mod~la and 
integrate bsc~wards, 250,000 radio t'ecelvet's; 
30,000 TV receivers. 
200.000 telepbones, standardite, I or 2: producers 
$tat't with &!!aembly after 1975. 
One efficient I'f\4Jor producer. initiate in 1972~ 
5 million units. 
100,000 units, standardize. 
One efficient rNlJor producer. 

" 
Start with aaae~bly of a few Iwdela (l97~); 

10.000 units. 
Flexible production units. 

(Basis: 800,000 KW installed capacity in 1978, 4 billion KWH/year generation). 

38 

39 

Transportation Equipment ~nd Vehicles 12 
Motor vehicles, assPI",bly (} 

() wheeled truckS, etc,) 

Motor vehicles, parts and repairs 
Bicycles and motorcycles 

Sbipbuilding 

Miscellaneous Manufactures 
Matche!!, c l<lcks 
Plastic toy~ and end products 

2 
3 

3 

12 
1 

3 

5 
8 

-'.Q 
3 

12 

Crucial 

Cruc lal 
Moderate 

Moderate 

Important 
Not lmpt. 

None 

None 
None 

None 

Doubt ful 

Initially limit a!!!embly t~ truck bodies, control 
~odels, consider assembly poliCY In 1973 •• tock 
(1978) 200,000 vehicles. production (1978) 30,000 
vehicles pPf year (15,000 cars and 15,000 
commercial vebicle!!). roake lome parts. 

Limit entry to a few qualified flrml, 30,000 
unitt/year. 
PrimarIly for domestic fleet, 5,000 gro •• 
tona/year. (Mercbant fleet estimated At 300,000 
GWT but internatIonal fleet would be purchased 
or leased). 

Clock alsembly li~lted numb.r of roakea. 
Natural TOrCe! can develop •• ctor. 

I 



Industrial 
ISIC 

All Sectors 

20 Food Prod. 
21 Beverages 
22 Tobacco 
23 Textiles 
24 Apparel, etc. 
25 Wood Prod. 
26 Furniture 
27 Pulp, Paper 

~ 
28 Printing 
29 Leather 
30 Rubber 
31 Chemicals 
32 Petroleum, Coal 
33 Non. Met. Min. 
34 Base Metals 
35 Metal Prod. 
36 Machinery 
37 Electrical 
38 Transport 
39 Miscellaneous 

Table 9.9 

Estimated Investment Requirements for Fixed Assets 
in Vietnamese Manufacturing 1970-77 

(millions of current US $) 

Domestic Markets 
Only Domestic Markets e1us Exeorts 

Foreign Foreign Approximate Breakdown of Total 
Exchange Total Exchange Total 70-71 72-73 74-75 76-77 

377 641 443 749 108 164 174 303 

37 77 60 117 13 21 33 50 
7 17 7 17 2 3 5 7 

9 24 9 24 4 5 7 8 
34 55 34 55 8 IS 17 15 

5 10 5 10 2 3 3 2 

14 25 19 33 8 3 9 13 
I 3 2 6 1 1 1 3 

32 53 45 73 3 30 25 IS 

4 10 4 10 1 2 3 4 
1 2 1 2 1 I 
7 12 7 12 1 3 4 4 

73 I 17 82 132 33 39 18 42 

29 41 44 63 2 15 46 
28 45 28 45 15 7 7 16 

24 35 24 35 2 3 3 27 
20 33 20 33 5 6 11 1 1 

17 25 17 25 2 4 6 13 
17 25 17 25 2 8 2 13 

14 23 14 23 5 6 2 10 
4 9 4 9 1 2 3 3 
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CHAPTER 10 DEVELOPMENT OF THE INFRASTRUCTURE 

The Joint Development G roup has considered the require­
ments for development in transportation (highways, railways, ports, in­
land waterways and airports), sanitation, telecommunications, power and 
housing. When applicable. the emphasis in the formulation of a post-war 
program in each of these sectors is initially on repair of war damage 
followed by longer-term programs Over a ten-year period through 1978. 
The projects proposed in this report incorporate where appropriate the 
views of the Ministries concerned, USAID, and US and GVN Armed 
Forces planning agencies. 

An effort has been made to consider practicable ways to in­
corporate in the post-war programs as many elements as possible of the 
infrastructure already developed by the Armed Forces. In fact, in some 
sectors, ports and airports for example, the capacity of the facilities 
developed by the military, when added to existing civil facilities. prob­
ably exceed immediate post-war requirements. The establishment of 
effective procedures for operation and management is also considered. 

Finally, the Joint Development Group emphasizes that many 
of the projects listed here are tentative and much more investigation 
will be required to demonstrate their feasibility. To this end, recommen­
dations are included on this report for establishment of continuing plan­
ning functions to ensure that post-war programs are fully responsive to 
the needs of the developing economy. 

WAR DAMAGE 

Summarized in this section are estimates of damage due to 
enemy activities. These data represent the approximate total costs of 
facilities damaged or destroyed. based on estiInates of the Ministries 
concerned in cooperation with technical staff of the Joint Development 
Group: 
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Highways 

Bridges .•.......•......... VN $9.000 million 
Highways. . . . . . . . •. . . . . . . . . 1. 000 
Ferries, GVN motor 

vehicles, equipment, 
etc. 1,000 

TOTAL VN $11.000 million 

Railroads 

Bridges .•.........•....... VN $3.000 million 
Track. . . . . • . . . . . . . . . . . . . . 2,000 
Rolling stock and 

equipment. . . . • . . . . . • . . 1, 000 

TOTAL VN th. 000 million 

Inland Waterways 

Airports 

The waterways system of the Mekong Delta has 
suffered little direct war damage, but because 
of insecurity maintenance dredging has not been 
adequately performed. It is estimated that nearly 
10 million cubic meters of dredging will be re­
quired to return all navigable waterways to their 
pre-war condition. 
Estimated cost. • . . • . . . . . .. VN$2, 300 million 

Minor damage to terminals and navigational aids. 
Estimated cost VN $ ~O million 

Telecommunications 

Numerous cuts in interprovincial systems. spot 



349 

damage to radio facilities and buildings. 
Estimated cost ...•.•..•.. VN $ 500 million 

Electric Power 

Housing 

Damage to urban transInission facilities, except 
Saigon ..••..........•...• VN $ 155 Inillion 
EOV and Saigon Powe r 

COInpany. . . . . . . . . . . . • 140 
Danhim Plant 230 KV 

lines ..•...•.... , . . .•. 285 

TOTAL VN $ 580 Inillion 

Approximately 100.000 housing units. 
EstiInated cost VN $ 10,000 Inillion 

The daInages summarized here total about VN $30,410 mil­
lion. Repair work is already well advanced on some of these facilities, 
for exaInple, the highways and the railroad. In the sections which fol­
low, specific reconunendations are included concerning the extent of 
war daInage repair actually needed in the post-war period. 

SECTION I HIGHWAYS 

With a total highway network in excess of 20, 000 Itm.. Viet­
nam has a well articulated system which is potentially capable of serving 
all developed areas of the country and all centers of population and pro­
duction. In cooperation with the Ministry of Public Works, COIl1Il1unica­
tions and Transportation (MPWCT), the Joint DevelopInent Group has 
reviewed the present condition of Vietnam's highways, and has suggested 



Table 10. 1 

Statistics of Highways 
(By Highway District) 

DISTRICT 
ITEM Hue Nha Trang Dalat Saigon Can Tho TOTAL 

National Highways (KM) 730 862 1,044 918 224 3,778 

Interprovincial Highways (KM) 143 184 534 900 832 2,593 

Provincial Roads and City 
Streets (KM) 2,025 1, 536 2,262 4,314 3,747 13,884 

"" TOTAL HIGHWAYS en ..... 
(KM) 2,898 2,582 3,840 6, 132 4,803 20,255 
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Present Highway Conditions 

While highways are well developed for service to all parts 
of the country, their geoInetric and structural standards are inadequate 
for modern traffic use. The system has evolved over five decades and 
most older roads are narrow (4 to 5 Ineters) with insufficient width of 
shoulders and inadequate curve radii. The subbase and surface course 
thicknesses are inadequate for continuous service under modern loads. 
Insufficient Inaintenance has compounded these structural defects. 

Underlying these deficiencies, however, is the lack of 
security in SOIne areas which has prevented proper Inaintenance, as 
well as the extensive daInage caused by Inilitary operations. By 1968, 
3, 195 bridges and cui verts had been sabotaged and Inany wholly destroyed 
(Table 10.2). ByJuly, 1968. 2.000 had been repaired either temporarily 
or perInanently, leaving nearly 1,200 to be repaired, or an aggregate of 
13.300 Ineters of bridge construction still to be undertaken. War damage 
to the highways themselves has also been extensive. In addition to di­
rect destruction by the eneInY the movement of heavy military vehicles. 
especially tracked units, over existing bridges and highways has con­
tributed substantially to highway deterioration. 

Post- War Planning Criteria 

When the war ends, the Inost important activity in the high­
way sector will be to re-establish cOInInunications with areas of Vietnam 
isolated by road and bridge destruction. All programs for highway de­
velopInent have taken account of this requirement; it will be accoInplished 
by repair or replacement of the war damaged bridges and highway sec­
tions referred to above. 

At the saIne time, a progressive prograIn of highway de­
velopment should be undertaken. In Working Paper No. 35, the 
Joint Development Group has proposed a three-year prograxn of highway 
reconstruction to Ineet anticipated traffic needs through 1975. followed 
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Table 10.2 

War Damage to Highways and 
Bridges 

(As of July, 1968) 

Bridges and Culverts 

Item Number Length of Facility 

Sabotaged 3, 195 80,454 m 

Temporarily 
Repaired 1 ,999 49,860 m 

Unrepaired 1, 196 30,594 m 

Highways 

Portion Damaged 

34,800 m 

21,500m 

13,300m 

Length Destroyed 70,000 m 

Area Destroyed 300,000 sq. m 
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by a ten-year program of highway development to meet needs through 
1985. These are workable plans and are based On a point system of pri­
orities which reflect the rated sufficiency (geometric and structural) of 
individual highways, economic and social characteristics of the areas 
served, the proportion of trucks in the traffic flow, and anticipated in­
creases of average daily traffic. 

Very little is known, however, of the probable composition 
and distribution of highway traffic in the post-war years, so that a con­
tinuing program of highway planning will be required. This can ensure 
that highway reconstruction and development afford Vietnam the maxi­
mum economic return. In this way, not only may the rate of highway de­
velop1Tlent be modified in accordance with development trends in other 
sectors and the availability of capital, but changes in highway priorities 
can be made to provide timely highway service in support of new agricul­
tural or other develop1Tlent activities, as may be required. 

Highway planning in Vietnam must also take into account 
the substantial highway development which has been undertaken for mil­
itary purposes, Practically all of this construction will serve the pur­
poses of post-war develop1Tlent. 

Finally, the highways of Vietnam will need adequate main­
tenance in the post-war period. The strengthening of the maintenance 
capabilities of the Directorate General of Highways should be a principal 
consideration in planning for post-war highway development, and atten­
tion should also be directed to ways in which the highway construction 
capability of the private sector can be enlarged. 

First Approximation of a Highway Development 
Progra1Tl (Working Paper No. 35) 

A post-war development progra1Tl in t.. .. ree parts was sug-
gested: 

1) Re-establishing co=unications- To restore com:rnunica­
tions with areas of Vietnam which have been isolated by the destruction 
of bridges and segments of highway, a program of emergency construc­
tion was proposed. This provided for the temporary repair of 13, 300 
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meters of damaged bridges and 70 km of highway road sections. The total 
estimated cost, using temporary construction methods, at approximately 
200/0 of the cost of permanent construction, was VN $1, 100 million. We 
estimated that the work could be accomplished within 12 months and 
would utilize a labor force of at least 5,000 men. 

2) Reconstruction phase - Over a three-year period, we 
proposed the reconstruction of the most heavily used sections of impor­
tant National and Interprovincial highways to improve their geometric 
and structural standards. Priority would be given to the main access 
routes in the Saigon area and to portions of QL-l, QL-4, QL-13, QL-15, 
LT-6 and LT-15 (Figure 10.2). Approximately 374 km of highway, includ­
ing 6,400 m of bridges, would be rebuilt at an estimated total cost of VN 
$9,247 million. 

3) Development phase - Following the three-year recOn­
struction phase, the Joint Development Group suggested a longer term 
period of highway development involving some 42 separate projects. On 
its completion, all major routes in the southern half of Vietnam (Saigon 
and the III Corps and IV Corps Zones) would be rebuilt. Relatively less 
attention was directed to main routes to the north because substantial 
military construction has already been carried out, especially on QL-l 
in the I Corps and II Corps Zones. In this development phase, we recom­
mended the rebuilding of 2,300 km of highways and 20,400 m of bridges 
at an estimated cost of VN $38,380 millions. 

The basic standards to which the road systeITl would be 
reconstructed under this prograITl are based generally on the require­
ITlents of the Central Joint COmInittee on Navigation and Highway Com­
ITlunications (CENCOM), April 20, 1968, which are as follows: 

Class A 
Clas s B 
Class C 

2-Lane Pavement 

7.3 m 
6.0 m 
6.0ITl 

Shoulders 

2.5 ITl 
2.5 ITl 
1.5ITl 
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However, the six meter paved surfaces of Classes Band C 
(20 feet) are not considered to be adequate for modern vehicles and ve­
hicle flows. As more reliable traffic data become available, it is recom­
mended that the assignment of standards to individual route segments 
be re-examined. In general, the mixture of traffic in Vietnam, the ex­
tensive use of the highways by pedestrians, and the lack of controlled 
access suggest the need for a minimum 2-lane pavement width of 7. 3 m 
on all important route sections. This is the standard throughout the 
world for main highway construction, and has been developed in recog­
nition of currently increasing vehicle widths. On the limited traffic data 
available, a 7.3 meter width is already warranted for QL-4 as far as 
My Thuan, QL-13 to Phu Cuong, QL-15 to Phuoc Le, and on selected 
other routes where relatively heavy traffic flow may be expected. 

Military Assistance Command Vietnam (MACV) 
Highway Program 

The military effort in Vietnam and its required support 
facilities have placed heavy demands, in terms of both traffic flow and 
vehicle loads, on Vietnam's highways. In response, MACV has initiated 
an extensive highway reconstruction program, working through its Lines 
of Communications (LOC) division. In 1968, MACV took over the highway 
development activities of USAID. 

The purpose of the MACV program is to restore National 
and InterprOvincial highways to two-lane, structurally adequate systems. 
Three classes of highway are planned, identical with those approved by 
CENCOM and set out in Figure 10.3 of this Chapter. 

The MACV program calls for the reconstruction of 4,060 
km of highways and nwnerous bddges*. By November 1, 1968, nearly 
650 km of highway had been rebuilt under the program, mostly on route 
segments immediately adjacent to Saigon and along portions of the coast 
route QL-I (Figure 10.3). The program extends forward over four 
funding periods with completion of construction scheduled in 1971(Ta1:ie 10.3). 

*"MACV Hiihway Pro'lram Fundini( StudY. "Office of the Director of Con­
struction. MACV. November 21. 1968. 
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Table 10.3 

Highway Improvement Program 
(MACV-LOC) 

Funding Program 

Fiscal Year 

1967 and Earlier 
196B 
1969 
1970 
1971 

TOTAL: 

Highway Length (km) 

4BO 
1,024 
1,200 
1,294 

62 

4,060 

Construction Program 

'* 

Completed 1 November 196B 
Estimated Completed 

1 November 1969 
Estimated Completed 

1 September 1971 

Includes bridge construction. 

Est. Cost US $* 

6B,015,000 
145,717,000 

97,574,165 
66,070,000 
9,500,000 

3B6, B76, 165 

649 km 

l,760km 

4,060 km 
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1) Fiscal Year 1968 and Earlier - With previously commit­
ted funds and funds programmed for FY 68, I, 504 km of highways would 
be rebuilt, mainly to Class A standard, comprising the main links ad­
jacent to Saigon (including the Saigon by-pass Bien Hoa - CU Chi), Na­
tional Route QL-4 as far as My Thuan, almost all of QL-I except the 
segment Phan Thiet - Xuan Loc (scheduled for FY 70) and QL-19. An 
Nhon - Pleiku. There is also provision in the same period for recon; 
struction of 65 km of Saigon streets; ZO km of this work was completed 
by November 1. 1968. 

Estimated cost .•.••.....••. US $Z 14 million 

Z) Fiscal Year 1969 - A further 1. ZOO km of highway work 
is programmed for funding in FY 69. This consists mainly of construc­
tion to Class B standard. It comprises continuing the reconstruction of 
QL-4 in the Mekong Delta as far as Ca Mau. the extension of the QL-ZZ 
and QL-13 routes further northward from Saigon, and reconstruction of 
QL-20 to Dalat and QL-21 between Ninh Hoa and Ban Me Thuot in the 
Central Highlands. Including the FY 68 program, a total of 40 km of the 
62 km Saigon by-pass will be funded by FY 69. 

Estimated cost ..........•.. US $98 million 

3) Fiscal Year 1970 - In FY 70. the program calls for fund­
ing construction of 1,294 km consisting of interprovincial routes in the 
Mekong Delta and the III Corps Zone, most of National Route QL-14 in 
the Central Highlands. and other highway links not previously rebuilt 
in the northern section of the country. A substantial additional segment 
of the Saigon beltway would also be funded in FY 70. 

Estimated cost .•....•......• US $66 million 

4) Fiscal Year 1971 - The final component of the MACV 
program is the completion of the Saigon beltway. 

Estimated cost .......•..... US $9 million. 
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The MACV highway program alInost completely duplicates 
the proposals described earlier in this section. However, we suggest 
the construction of additional lanes to bring all principal radial routes 
in the Saigon area up to 4-lane standards and in some cases more than 
this will be warranted. The timing of this additional construction can­
not now be precisely established, but the cost estimates which follow 
(Table 10.4) include an allocation for part of it. The only highway link 
which appears in the previously proposed program and not in the MACV 
program is the connection between QL -14 at Dao Thong and QL-13 at An 
Loc. This has been included in the cost estimates presented in Table 
10.4. 

Post-War Highway Development 

Because of the comprehensive nature of the MACV program, 
and the degree of funding which has already been committed, the Joint 
Development Group recommends generally that the projects and general 
priorities established in that program be adopted for post-war planning 
purposes. 

Future funding, of course, is not assured, and the end of 
the war may produce changes in the fund allocations of the United States. 
Accordingly, we suggest that the safe assumption is that only the high­
way reconstruction programmed for funding through FY 69 will in fact 
be carried out. This comprises 2,704 km of highways and represents 
an investment of US $312 million. None of these costs are included in 
the post-war highway development estimates of this report. 

Those portions of the MACV program now scheduled for 
funding after FY 69 might, therefore, form the post-war highway develop­
ment program for which additional funds are required. It is recommend­
ed, however, that only those route segments be included which also ap­
pear in the Group's program (excluding roads programmed primarily for 
military purposes) and that the priorities for their construction follow 
those we have suggested. This construction will be assumed to take 
place in the period 1971-1978, the years following assumed completion 
of all MACV projects scheduled for funding through FY 69. 



Table 10.4 

Post-War Hi"hway Development 

Priority Project From To Class Length(km) Est. Const. Cost US $* Remarks 

1 (IInmediate repairs of war damage to re-
store cOInmunications) •..•......•......................... 9,300,000 

Z QL-I Xuan Loc Phan Thiet A 110 13,200,000 Reconstruction 

3 QL-13 Lai Khe QL-14 B 30 3,300,000 Reconstruction 

4 LTL-5A Saigon Go Cong B 58 16,240,000 New Construction 

5 LT-8A Vinh Long Bas sac Ferry B 53 14,840,000 New Construction 

6 QL-14 Dragon Mt. Ban Me Thuot B 150 16,500,000 Reconstruction 

7 QL-14 Ban Me Thuot QL-13 C 235 23,500,000 Reconstruction 

"" 8 LT-8A Bassac Ferry Rach Gia C 79 21,330,000 New Construction '" 0 

9 LT-I0 Long Xuyen Chau Doc C 55 14,850,000 New Construction 

10 (Additional lanes for Saigon Area highways) .••.....•........• 35,000,000 

770 168,060,000 

Design and Supervision of Construction .......•..•.•.••...... 6,940,000 
TOTAL: 175,000,000 

* Estimated Construction Cost Based on MACV -LOC Cost Factors for CPAF Contractor, From "MACV Highway 
Program Funding Study," dated 11-21- 68. 

120, OOO/km outside Delta Class "A" Road Reconstruction 
Class "Boo Road New Construction 
Class "B" Road Reconstruction 

280, OOO/km in Delta, 190, OOO/km outside Delta 
110. 000 /km outside Delta 

Class "C" Road No cost estimate for MACV CPAF Contractor 

JDG ESTIMATE: (a) Class "C" Road Reconstruction - 100, OOO/km outside Delta 
(h) Class "C" Road New Construction - 270, OOO/km in Delta. 
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In these estimates, it is assumed that the temporary bridge 
repairs and the highway repairs necessary to restore communications, 
as recommended in the Group's program, will not be included in the 
MACY program; all this work is included in the post-war development 
esthnates of Table 10.4. 

The proposed development program now comprises 770 km 
of highways projects, exclusive of the addition of lanes on selected 
routes. It includes the reconstruction of the remaining portion of Na­
tional Route QL-l, will provide a rebuilt route through the northern sec­
tion of III Corps into the Central Highlands via QL-l4, and will extend 
an improved route into the Mekong Delta from the vicinity of My Thuan to 
Rach Gia, via LT-8 (Figure 10.4). This program should be continually 
re-examined as traffic flow data are accumulated and trends in traffic 
flow are identified. 

The estimated cost of the program is US $175 million. Costs 
are based on estimated unit prices for construction by private contractors 
in Vietnam. MACY's estimated costs for the same route segments are 
generally lower, because they assume use of troop construction on many 
highway links. The contract prices used here represent wartime con­
struction conditions and actual post-war construction costs well may be 
lower. 

For these types of construction, foreign exchange require­
ments are taken to be about 500/0 so that the program cost in dollars and 
piasters is as follows: 

US $90 million 
YN $9. 440 million 

Capital requirements for the program may be assumed to 
be evenly distributed over the development period except that the cost 
of restoring communications should all be included in the first year after 
the war. 

Maintenance Costs 

As yet, the Joint Development Group has not examined 
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highway maintenance operations and costs, but research is to be under­
taken in 1969 On ways to increase maintenance capability (see below). 
Major elements of the former USAID highway program, and an important 
element of the MACV program, have been devoted to supplying maintenance 
equipment and developing appropriate maintenance standards and proce­
dures. 

It is assumed that the highway maintenance equipment of 
US forces and contractors will be left in Vietnam, and that present pro­
grams to assist the Directorate General of Highways to activate its ex­
isting plant will be completed. On these bases, annual costs of main­
tenance are taken to be as follows: 

Class A road 
Class Broad 
Class C road 

VN $247,800 per km/yr. 
VN $212,400 per km/yr. 
VN $212,400 per km/yr. 

Adequate maintenance of the newly built highways of Viet­
nam is essential to their continued service. It is estimated that annual 
costs of maintenance, at the unit prices stated, will range from VN 
$659 million in 1971 to VN $818 million in 1978. 

Activities of the Joint Development Group during 1969 are 
oriented towards assistance in strengthening the highway planning func­
tion and the organization of highway maintenance, assessment of con­
struction capability, and related advisory services. 
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SECTION II RAILWAYS 

The main line of the Vietnamese National Railway System 
(VNRS) extends 1, 109 km northward along the coast from Saigon to Dong 
Ha, serving almost all the principal population centers of the country 
except those of the Mekong Delta. Including branch lines, the total sys­
tem comprises 1,357 km. Most of it was built in the period 1885-1936, 
and in the years before the present war it provided the only reliable 
system for overland haul of commodities. The railway was damaged 
during World War II and during the Viet Minh wars, but by 1959 it had 
been repaired and the entire line between Saigon and Dong Ha was opera­
tional. 

Facilities of the VNRS 

The VNRS comprises an extensive operational system with 
eleven main workshops, 56 diesel locomotives (provided under Develop­
ment Loan Fund agreements in 1961-1965) and nearly 1,000 freight cars 
of all types. Track is of one meter gauge, weighing 27 to 30 kilos per 
meter, laid on steel ties. Ruling grades on the main line do not exceed 
1. 5%,and 90% of the system has grades under 1. 0%. The Dalat branch 
line, partly a cog railway, encounters grades of 12%. Motive power, 
grade and carrying capacities of the cars are reasonably well balanced 
for efficient operating conditions. 

The VNRS has about 3,500 employees; it is an autonomous 
governmental agency whose management is re sponsible to a Board of 
Directors. The Chairman of the Board is the Minister of Public Works, 
Corrununications and Transportation. 

Conditions of the Railroad in November 1968 

Viet Cong attacks on the VNRS began in 1960; in 1964 alone 
there were 650 separate incidents of sabotage. In total, 620 bridges 
and nearly 72,000 meters of track have been destroyed or damaged. 
Locomotives have been damaged nearly 400 times. The VNRS estimates 
that damage to the system has totalled VN $6,000 million. 
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At the present time, approximately 460 kJ:n of the system 
are operational *. Owing to ins ecurity, the 117 km branch north from 
Saigon to Lac Ninh near the Cambodian border, built in 1960, has been 
inoperative since 1961. 

Railway Operations 

For these reasons, in the last ten years traffic on the VNRS 
has declined sharply. Between 1957 and 1966, freight carried dropped 
nearly 500/0 to 2.2.9,600 metric tons (Figure 10.5). There was an increase 
in freight carried in 1967, owing to growing use by the military, especi­
ally for relatively short hauls of construction materials. 

In terms of both distance and tonnage the ton-kilometers of 
haul in ten years declined by over 800/0 to 14 million in 1966. In 1967, 
when traffic was nearly three times that of the previous year, VNRS 
still accounted for only 2. 7 million ton-kilometers, a decline of 650/0 from 
1957 figures**. The decrease in passenger traffic has been even more 
marked, falling in the same period by more than 900/0. 

In the circumstances of severe, recurrent enemy attack and 
resultant curtailment of operations, this is only to be expected. There 
have been no less than 1,2.2.5 casualties among VNRS employees from 
enemy action, and the fact that the railway is still operating at all and 
is even rapidly reconstructing war damaged segments is a tribute to the 
strength and dedication of its officers and staff. 

But in spite of these magnificent efforts, substantial and 
regular deficits have been incurred; in 1967 expenditures exceeded 

,. Railroad Development, JDG Working Paper No. 30. 

** , "Resume on Railroads," USAID, April 1, 1968. 
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receipts by VN $341 million*. Until the railway resuxnes full operation, 
it has little prospect of improving its financial operating results. 

Present Railway ilnprovement Program 

A Railroad Rehabilitation Project, directed at restoring 
service by the end of 1969 on the main line from Saigon to Dong Ha and 
on branch lines (except the spur to Loc Ninh), is presently in progress. 
This is a joint effort by VNRS ,the ArmedForces of Vietnam and the 
United States and USAID. The US Army has been active in promoting 
this undertaking, and at present has 200 railroad cars of its own in ser­
vice on the VNRS for movement of military cargo. 

The Government of Vietnam has committed VN $970 million 
to the work,and USAID commodities to the value of US $18.3 million are 
being contributed by the United States. 

Under this program, freight and passenger service will 
be restored on 762 km of the main line early in 1969, leaving only a 
279 km gap between Phu Cat and Da Nang and a 68 km segment north of 
Hue still inoperative (Figure 10.6). Program schedules call for comple­
tion of reconstruction On the entire main line by the end of the year. 

The Railway in the Post-War Period 

Vietnam should, therefore, enter the post-war period with 
a fully reconstructed railway system and consequently no funds addition­
al to those already committed to reconstruction are included in estimates 
of post-war developI11ent costs. At the same time, however, Vietnam's 
highways are also being extensively improved. The reconstruction of 
National Route QL-l which parallels the railway for its entire length 
is scheduled for completion at about the same time that the railway will 
be able to resuxne full operations. 

* Comparative Study of Saigon-Da Nang Transportation Modes, JDG 
Working Paper No. 33. 
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This is a newly competitive circumstance. For some years 
it has been recognized that, except for large volumes over relatively 
long distances, rail transportation could not compete with truck trans­
portation on a modern highway system in Vietnam. Preliminary studies 
of rail and truck shipping costs undertaken in 1968 by the Joint Develop­
ment Group indicated, for example, that the railroad is not competitive 
with trucking for small shipments (under 4 tons) at distances les s than 
650 kms; and that it cannot compete with trucking for large shipments 
(over 15 tons) at distances less than 140 kms.* These are not definitive 
findings. for the system of truck tariffs in Vietnam is greatly distorted 
by war and rail tariffs in many cases may be unreasonably low. However. 
they do illustrate the disadvantages of rail transportation in the face of 
modern motor truck transportation On reconstructed highways. 

Coastal shipping is another potential post-war competitor 
of the railroad. With railway service interrupted during the war and in­
secure conditions on many sections of the highway system, coastal ship­
ping has captured a large share of freight traffic, especially military 
cargoes, northward from Saigon. These conditions ar e now changing 
and the role of coastal shipping will diminish; however, it will still cOm­
pete with the railroad on long-haul movements, especially between Sai­
gon and the coastal ports. 

The future of the railway was considered in a 1966 trans­
portation study of Vietnam*". At that time it was recommended that, in 
the absence of an adequate highway network, the VNRS should be rebuilt 
in order to provide for heavy hauls over long distances. But it was 
pointed out that as the highway system developed, the railway would lose 
most of its passenger traffic and much of its general goods traffic, eS­
pecially over the shorter distances. Recommendations were made for 
operating and management improvements, freight solicitation, and reduc­
tion of excess labor, with a view to making the VNRS more competitive 
with the high ways in the future, and 50 enable it to retain a special 

* Railroad Development, JDG Working Paper No. 30. 

** "Vietnam Transportation Study, 11 

Washington, D. C., 1966, 
Transportation Consultants, Inc. 
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position as a long-haul carrier of heavy cargo. 

The railroad will soon be in a position to assume this role 
if it can. Its success is not assured. While the railway has an effec­
tive physical plant, has established modern operating practices, and 
has conducted a program of modernization, the inherent disadvantages of 
its fixed route, combined with a limited demand for haulage of heavy 
bulk cargoes over long distances and the probable decline in military 
shipments, may render its continued service impracticable. 

The coming years will, in effect, be a trial period in which 
VNRS operations and financial returns should be closely and continuous­
ly observed, so as to develop, if possible, more competitive and spe­
cialized services, and at the same time to assess the feasibility of con­
tinuing operation. 
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SECTION III PORTS 

Vietnam's deep draft port facilities to serve ocean-going 
vessels have been greatly expanded in recent years, mainly to provide 
logistic support to the Armed Forces. In fact, if the facilities now de­
voted to military use were made available, port facilities in Vietnam would 
amply satisfy the needs of civil development. This probably will not hap­
pen in the immediate post-war period. Even in the longer term, some 
military use of existing military port facilities should be assumed, al­
though not nearly to the same extent as now. For these reasons, there 
will be a need for limited but steady expansion of deep draft marine ter­
minal capacity in the post-war period. 

Terminals for coastal vessels at Vietnamese ports have not 
been impro~d as part of the military effort; and the severe curtailment 
of land transportation by enemy action has resulted in unusually heavy 
traffic on the coastal shipping system in recent years. Most existing 
coastal shipping terminals are now outmoded, in many cases badly de­
teriorated, and they have inadequate capacity to meet traffic demands. 
These circumstances have resulted in excessive congestion and delay to 
ships; coastal vessels in the Saigon-Nha Trang-Da Nang-Qui Nhon trade, 
for example, are reported to spend more than two-thirds of their time 
in port, usually awaiting berthing space. 

After the war, with modernization and reconstruction of 
the highway system and the full restoration of the railway, the demand 
for coastal shipping will undoubtedly diminish. However, some base 
traffic for which coastal shipping is the cheapest and most convenient 
mode will surely continue. This traffic will be generated at Saigon and 
at those outports having hinterlands of relatively concentrated population 
and production. 

The Joint Development Group has reviewed the recOmInen­
dations for port improvement made by the Director of Navigation and by 
consultants to USAID, and presents in this section for budget purposes 
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surrunarized estimates of cost of the improvements li~ely to be justifi­
able in the first ten years after the war (Figure 10. 7)~. As post-war 
trends in waterborne corrunerce emerge, detailed economic and engineer­
ing feasibility studies should be undertaken for each of these projects 
before steps are taken to finance construction. 

Marine terminals for bulk commodities (petroleum oils and 
lubricants. ores, coal, etc.) are usually associated with private indus­
tries or form a functional part of new development undertakings, and 
are therefore excluded from these estimates. It is assumed that handl­
ing capacity in these cases will be built and paid for in accordance with 
spclcific industrial needs. It may, however, be necessary to treat the 
needs of the proposed fertilizer industry as a special case, since loca­
tion of the industry in the Mekong Delta will require extensive dredging 
of either the Mekong or the Bassac Rivers. 

Saigon 

1) Existing conditions - The port of Saigon with the equi­
valent of ten berths for ocean-going general cargo vessels in its com­
mercial section and four modern berths at the Newport military terminal 
appears to have adequate capacity to meet present traffic demands. Un­
der the stress of wartime conditions, the port is operating relatively 
efficiently and, at the corrunercial port, wharves may be handling up to 
250,000 metric tons per year per berth. This is twice the rate normal­
ly achieved at modern general cargo marine terminals in the United 
States. It is accomplished by virtue of a relatively high proportion of 
bagged or semi-bulk cargo, which can be handled faster than more di­
versified general merchandise, by longer working hours than are usual­
ly acceptable to stevedore labor, and by a high rate of occupancy of 
ships at berth. 

2) General cargo commerce - Saigon is now reported to 
be handling upwards of 2, 500,000 metric tons a year at its conunercial 
port; forecasts of deep draft general cargo tonnage in Saigon indicate 
volume of 3,200,000 metric tons in 1970,4,400,000 metric tons in 1975 

!1l Port Development, JDG Working Paper No. 36. 
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and 5,500,000 metric tons in 1980*. 

3) Post-war port capacity - After the war, the release of 
the Newport terminal for civil use would probably accommodate deep 
draft general cargo demand through 1971 or 1972, and possibly longer. 
However, it is most unlikely that the Newport terminal will be converted 
to civilian use by that time, and it is conceivable that the entire terminal 
will never be released. On this as sumption, additional marine terminal 
construction should probably proceed immediately after the war so that 
Saigon can handle increasing general cargo demands without undue con­
gestion. 

On the other hand, note must be taken of new trends in 
marine transport, especially the advent of containership services. The 
use of containers, loaded on specially designed or adapted vessels, is 
revolutionizing ocean transport. Trends in the industry are still chang­
ing, but an expansion of such services is certain; extensive use is al­
ready made of containership transport to Vietnam by the US armed 
forces. Berths for container vessels handle upwards of 400,000 metric 
tons of general cargo per year. They are characterized by broad open 
working spaces adjacent to the ship for storage and for assembly of con­
tainers. Transit sheds are unnecessary. Unless ship-mounted equip­
ment is available. berths are fitted with gantry cranes. The use of one 
or both of the open berths at the Newport terminal for container services 
(as at present), and the possible conversion of the present K-IO open 
berth, at the commercial port, either separately or together, would 
greatly add to post-war commercial port capacity at little or no capital 
cost. 

4) Post-war development - When post-war trends in 
waterborne cornxnerce can be seen, the question of port capacity for Sai­
gon should be examined in more detail. For budget purposes. however, 
it is reasonable to assume that some investment in additional port capacity 
is going to be needed at Saigon during the first ten years after the war 
and an estimated construction cost of US $6,000,000 is assumed. This 

* "Development of Harbor Facilities for the Port of Saigon, " USAID 
(Daniel, Mann, Johnson and Mendenhall), 1966. 
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would be adequate for construction of two marginal general cargo berths 
of 180 to 190 meters in length with transit sheds and related facilities. 
Alternatively, this sum would be adequate for construction of a single 
open berth equipped with gantry cranes for container operations. 

5) Other works - Establishment of a customs-controlled 
Free Trade Zone has been suggested On the Saigon River near An Khanh, 
about 2.5 km below the present commercial port. Free trade zones are 
the key to the commercial success of Hong Kong and Singapore; whether 
Saigon can support the entrePot activity necessary for a viable customs 
free zone of this kind is doubtful at the present time, but the idea is a 
good one and will bear further study after the war. 

6) Coastal shipping - All the deep draft terminal facilities 
of Saigon's commercial port are available to coastal traffic and there are 
literally hundreds of other locations in the port's many waterways where 
small vessels, especially rice barges and junks from the Delta. can be 
worked. Further development of terminals for coastal traffic at Saigon 
should not be necessary. 

The Directorate of Navigation has represented the need for 
channel improvements in the Saigon River and for a range of improve­
ments to shore facilities in the commercial port area. An allocation 
equivalent to US $500,000 per year is made in these estimates for work 
of this kind. 

Overall, the foreign exchange component of the various 
works described is taken to be about 40%, and the total budgetted develop­
ment expense for Saigon is as follows: 

Foreign Exchange 
Local Currency 

US $ 4,400,000 
VN $775,000.000 

The terminal construction is assumed to take place in the 
period 1973-1975. 
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Da Nang 

Da Nang is the commercial center of the I Corps Tactical 
Zone and has good connections by road and rail with all the northern 
provinces of Vietnam. It will clearly be a center for post-war develop­
ment in this part of the country. Some of the prospects for post-war de­
velopment in Da Nang's hinterland are reviewed elsewhere in this report 
(Chapter 12), and in 1969 the Joint Development Group will make addi­
tional development studies of the area. 

Until very recently, the port of Da Nang provided terminal 
facilities for coastal vessels only. Deep draft ships were anchored in 
the bay and cargo was lightered to and from the shore. The US Armed 
Forces recently constructed a deep draft marine terminal with six deep­
water berths on Tien Sha, opposite Da Nang, together with land connec­
tions and cargo storage facilities. 

The commercial port of Da Nang is on the Song Vinh Dien, 
near the town center. It consists of a group of concrete and wooden 
marginal wharves providing berthing space of about 638 meters for 
coastal vessels. This includes new construction in 1968 which waS to 
have been completed by the end of that year. 

Systematic repair, replacement and possible extension of 
the coastal vessel berthing area will be required over the first ten years 
of the post-war period, probably at a rate equivalent to about US $100,000 
per year, inclusive of local currency requirements of VN $7 million per 
year. These funds could also be used for conversion of the US military 
landing craft terminal located near the commercial port area. 

In the long term, Da Nang's ability to attract a substantial 
share of Vietnam's deep draft waterborne commerce, in competition 
with Saigon, is doubtful. Charter vessels will have occasion to call, but 
steamships are attracted to ports where better opportunities to assemble 
cargoes are found. Similarly, liner services are not usually scheduled 
to outports such as Da Nang, preferring surer prospects of larger car­
go offerings at major ports. 
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The deep draft terminal facilities built by the US Armed 
Threes are not conveniently located for efficient civil port operations. 
However, they represent a substantial investment and their combined 
cargo-handling capacity, if available for civil use, could easily accom­
modate deep-draft general cargo traffic at Da Nang for the first ten years 
after the war. Accordingly, no post-war capital investment in deep 
draft terminals at Da Nang is believed to be necessary. 

Cam Ranh Bay 

Cam Ranh Bay i. probably one of the world's great natural 
hal bors. Its protected entrance and the natural deep waters of the bay 
(5 to 15 meters) afford unusual advantages for development of a marine 
terminal to serve large ocean-going ships. The US ArmedForces have 
taken advantage of this situation and have built on Cam Ranh peninsula 
a major port complex comprising several piers and adjacent cargo handl­
ing areas. 

Because of the natural advantages of the site, and the large 
investment which has already been made, a range of possible post-war 
us es has been suggested involving forms of industrial and urban develop­
ment. Regardless of what may eventually happen at Cam Ranh, no further 
public investment seems to be required for deep-draft general cargo port 
facilities. 

Across the bay from the military port lies the town and port 
of Ba Ngoi. Here the first construction phase of a new town, "Cam Ranh 
City, II intended primarily to house workers in the nearby military facil­
ities is being cOITlpleted. At Ba Ngoi there is a sITlall pier for coastal 
vessels. This has deteriorated badly but is now being reconstructed at 
a cost of US $500,000. No further investITlent is deemed likely at Ba 
Ngoi in the ten year post~war period. 

Other East Coast Ports 

The east coast of VietnaITl affords a nUITlber of other pro­
tected locations for port developITlent. SITlall piers and wharves for 
coastal vessels have been built at Quang Ngai, Qui Nhon, Nha Trang, 
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Phan Thiet and Vung Tau. Generally waterborne corrunerce to most of 
these ports has been upbound from Saigon and has been dominated by 
rice shipments. Vung Tau has been recommended as a site for trans­
shipment of cargo from ocean vessels to smaller ships for delivery to 
points in the Mekong Delta *. 

Specific improvement projects for both deepwater and 
coastal shipping t ra de have been identified at each of these ports. Each 
has a definable hinterland area, where rapid post-war agricultural de­
velopment is likely to occur. While it is unlikely that deep-draft port 
facilities could be justified at any of these locations, repair and minor 
expansion of coastal shipping terminals may be appropriate. For budget 
purposes, the Joint Development Group aSSUIIles an expenditure of the 
equivalent of US $20, 500,000 for these ports over the ten-year post-war 
period, divided between local currency and foreign exchange as follows: 

The Delta Ports 

Foreign Exchange 
Local Currency 

US $ 1. 000, 000 
VN $180,000,000 

The importance of the Delta ports is that they are collec­
tion and forwarding points for the Delta's agricultural produce to Saigon. 
In 1963, for example, Delta river ports accounted for over 1,000,000 
metric tons of waterborne corrunerce; two-thirds of this was rice 
destined for the capital. 

Traffic moves in a variety of small inland waterway bar­
ges and self-powered junks, the largest being barges of approximately 
ZOO metric tons dead-weight capacity. These craft wind their way 
through the intricate canal system of the Delta from widely dispersed 
loading paints. While there are limited opportunities for mechanization 
of cargo handling to and from the inland waterway craft, the river ports 
will not require investment in fixed terminal facilities in the ten-year 
post-war period. Over the long term, of course, there is a prospect 

* "Development of Harbor Facilities for the Port of Vung Tau," USAID 
(Daniel, Mann, Johnson and Mendenhall), 1966. 
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for handling rice in bulk form instead of in bags as at present, and in that 
circumstance, much more elaborate central loading and storage points 
with mechanical loading and unloading equipment would be required. 

In addition to the inland waterway traffic originating in the 
Delta, however, coastal and stnall ocean-going ships move up the Mekong 
frotn the sea. In 1967, frotn 40 to 60 ships a month tnade this passage, ap­
proxitnately half of the vessels being destined for My Tho, and the rest 
for Cambodia. The tnaxitnum size of a ship is litnited to a draft of about 
5 meters and a dead-weight tonnage of roughly 2.,000 tons. The Bassac 
is a tnore direct route into the Delta frotn the sea, but, owing to enetny 
activities, the channel has been too hazardous for steatnship operations 
in recent years. 

After the war, one Delta river port, possibly My Tho, on 
the Mekong, or Can Tho or Long Xuyen on the Bassac, might be developed 
with terminal facilities for ocean-going ships. The basis for com:merce 
would be the agricultural production of the Mekong Delta. initially rice. 
In past years, Vietnam exported up to 340.000 metric tons of rice per 
year. The proposed water-control project for the Delta is expected to 
increase substantially the country's export potential in agricultural 
commoditie s. 

Can Tho probably affords the best prospects for port de­
veloptnent. It is not as close to the open sea as My Tho, but the Bassac 
channel is less circuitous than that of the Mekong. and dredging reqUire­
ments to Can Tho would be less than to My Tho *. While developtnent 
of another outport directly handling exports from the Delta would COtn­
pete with Saigon and would involve radical changes in the present systetn 
of com:modity collection. shiptnent and distribution frotn Delta areas, 
the very large potential volume of export trade (possibly 2.00/. of the Del­
ta's estitnated future production of 10 million tons) might afford a valid 
basis for a new deep draft port. 

A port at Can Tho would require dredging from a point 2.0 

* "Mekong River Crossing, " USAID (King and Gavaris-PerU) Figure 
VI-l9, 1968. 
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km offshore of the mouth of the Bassac upstream for 110 km. Initial 
operations could probably take place with a relatively shallow channel of 
5 meters at low water (8 meters at high water) permitting access by C-l 
and C-2 type dry cargo vessels. Dredging to assure a low water depth 
of 5 meters would require removal of roughly 3.0 million cubic meters 
of material*. Later dredging to a depth of 8 meters at low water would 
probably be indicated. 

The cost of such a development including first stage dredg­
ing, navigation aids, te rminal and shore acces s facilities might be in 
the order of US $8 to $10 mill ion, of which 400/. would probably be 
foreign exchange. The development would probably not take place until 
the latter part of the ten-year post-war period, though this could be 
rescheduled to take into account the needs of a fertilizer industry, if, 
in the event, this is located at Can Tho. The Joint Development Group 
is including in its estimates an allocation of US $4,000,000 and VN 
$710,000,000, distributed equally over the years 1976,1977 and 1978, 
for this project. 

Summary of Post-War Investment in Ports 

Investment in the individual projects discussed in this sec­
tion will total US $9.8 million and VN $1,735 million over the ten-year 
post-war period as shown in the accompanying summary Table: 

US $ VN $ Total (US $) 
(millions) (millions) (millions) 

Saigon 4.4 775.0 11. 0 
Da Nang 0.4 70.0 1.0 
Cam Ranh 
East Coast 1.0 180.0 2.5 
Can Tho 0 710.0 10.0 

TOTALS: US$9. 8 VN $1,735.0 US $24.5 

"Mekong River Crossing," USAID (King and Gavaris-Perill. Figure 
VI-19, 1968. 
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SECTION IV INLAND WATERWAYS 

The natural and man-made waterways of the Mekong Delta 
total nearly 5.000 km. and water transportation has traditionally been 
the dominant transport mode of the region (Figure 10.8). In recent 
years. enemy action has sharply restricted traffic on some canals and 
a considerable shift to truck transportation has taken place. Because of 
the war, canal maintenance dredging has been neglected, so a number 
of waterways are now badly obstructed, though almost all are still 
navigable to some extent. Estimat eS by others in recent years indicate 
that the bas.klog of maintenance dredging requir ed is about 15 million cu­
bic meters~. 

The Directorate of Navigation (DON) maintains a dredge 
fleet with a rated capacity for dredging of about 10 million cubic meters 
annually. This represents the approximate volume of maintenance 
dredging required each year; before the war the fleet was fully utilized 
in this work. 

Through enemy harassment and loss of personnel, the 
dredge fleet's capability has been severely reduced. Current programs 
of the DON. USAID and the Republic of Korea are directed to the train­
ing of additional dredge crews and improving dredge maintenance. lead­
ing to restoration of the full capabilities of the existing dredge fleet. 

Post- War Waterway Development 

Where large volumes of bulk commodities are available 
for regular haul. as is the caSe for rice between the Delta and Saigon. 
inland waterway transportation is traditionally much cheaper than high­
way transportation. At the present time. for example, the cost of 

* "Mekong River Crossing." USAID (King and Gavaris-Peril), 1968. 
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barge transport between the Delta and Saigon is estimated to be only one­
fifth the cost of truck transportation. Transportation rates, of course, 
are n ow distorted by wartime condition~, but the basic relationship be­
tween the two modes in the Vietnam Delta is roughly similar to that ob­
taining elsewhere in the world. 

The project for Mekong Delta water control (Chapter 12) may 
result in increasing Delta agricultural production to 10 million tons an­
nually. This tonnage will be potential to the inland waterway system. 
The expansion of agricultural production in the Delta will also give rise 
to substantially increased opportunities for backhaul traffic from Saigon 
to the Delta, especially agricultural supplies. 

Transport by barge of the whole of the Delta's produce and 
supplies by the existing inland waterway system is not lilely. There is 
no question that highway transportation will continue to capture an in­
creasing share of the Delta's traffic. The speed, convenience and flexi­
bility of truck transport will certainly account for the complete conver­
sion of all general goods traffic from barge to truck. Present plans for 
reconstruction of the Delta's highway system will encourage this trend. 
The direct export of commodities from a possible new deepwater port in 
the Delta, at Can Tho or elsewhere, may also affect the tonnages avail­
able to be carried on the traditional canal system. 

Ultimately, however, there will remain a substantial move­
ment of freight by barge in the post-war years. To serve this traffic, 
the inland waterways must be restored to usable depths (at least 2.0 
TTleters On all principal canals). This work can probably be accomplish­
ed with the existing dredge fleet of DON, provided steps are taken to en­
sure dredging operations at full capacity. Some inland waterway im­
provement is also expected to be undertaken as part of the Mekong Del­
ta water-control project; this would consist of canal deepening for im­
provement of hydraulic flow characteristics and installation of naviga­
tion locks. 

For minor realignment of canals, possible construction of 
new links, and related works, a post-war development budget equiva­
lent to US $5 million is suggested for the ten-year period after the war. 
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ApproxiInately one-half of this amount is as sumed to be foreign exchange; 
the distribution of estiInated cost is: 

Foreign Exchange 
Local Currency 

us $2. 5 millions 
VN $295 millions 
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SECTION V AIRPORTS 

Air transportation has been vital t,~ t!,,, '.Jar .effort in Viet­
nam and at present the country has over 100 op'Orati"r.al air;JortE (Fig'He 
10.9). Many of these are now available only for ;nilit,,~v 0r military­
approved air operations, 

Present Pr"grams 

Because of the military significance of air transport, most 
of the current improvements to airports :lore being accomplished with 
military funding. Planning for civil aviation requirements is directed 
primarily to programs for improved operation and maintenance. The 
Directorate of Civil Aviation (DCA), Air Bases (DAB), and Meteorology 
(DOM), are active in this effort. The USAID- DOD :unded programs are 
directed through a Civil Aviation Advisory Group (CAAG). Primarily advisory 
programs, they provide for training, air traffic control. navigational 
aids and general technical assistance. 

Post-War Development of Airports 

Having already a very well developed system of airports, 
Vietnam will probably require no further airport construction for a long 
time, and certainly none in the ten years immediately follov.';'ng the war. 
In fact, present yearly passenger air travel ( one million passengers) 
and civil air freight shipments (10,000 tons) will probably diminish in 
the post-war period. 

As military activities decrease. Vietnam must decide on 
the ultimate disposition of the airport system. Some airports may re­
quire substantial modifications for their conversion to full-time civil 
use; others may need only minor improvements, especially runway 
lengthening. to meet the needs of modern civil aircraft, Others will not 
be wanted at all. The Joint Development Group recommends the formation 
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of a post-war airport development group with representatives of DCA, 
DAB, DOM, Air Vietnam and ARVN to select a manageable system of 
existing airports for post-war development. The planning of this system 
will require definition of standards for airports of varying sizes and con­
sideration of expected future patterns of air travel and domestic air 
freight. 

A major question will concern Tan Son Nhut. It is recog­
nized that in the distant future the continued growth of Saigon may con­
ceivably dictate relocation of this facility. In the immediate post-war 
period, however. it can continue to operate as a joint civil-military air­
port similar to Don Muang International Airport in Bangkok. 

As an airport program is developed, funding requirements 
can be determined. For budgetary purposes an investment equivalent 
to US $5,000,000 is assumed. This might comprise 60% foreign exchange 
as follows: 

Foreign Exchange 
Local Currency 

US $3,000,000 
VN $236,000,000 

A companion study to plan for alternative peacetime uses 
of those airports which are not needed for air operations is also desir­
able. While some airports may be abandoned, others may be usable 
for industrial sites, equipment depots and similar purposes. 
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SECTION VI SANITATION 

This section concerns programs for sanitation infrastruc­
ture as distinct from the broader subject of pUblic health which is treat­
ed elsewhere (Chapter 11). Adequate sanitation is essential for the pre­
vention and elimination of disease and is a key element in assuring ac­
ceptable standards of public health. The Joint Development G roup, in 
cooperation with the Ministry of Health. the Directorate of Water Supply 
and other agencies has begun preliminary consideration of the whole 
complex of the physical improvements. organization and personnel re­
quirements for an effective sanitation program in the post-war period". 

Physical Improvements 

The principal elements of sanitation infrastructure are the 
provision of adequate potable water supplies and the construction of 
sanitary sewerage systems. 

1) Potable water supply - The priorities for expansion of 
potable water supplies in Vietnam are the principal cities and towns. 
Saigon has a new supply capable of providing 500.000 cubic meters of 
potable water per day. This is sufficient to provide 125 liters per day 
for a population of over 4.000,000 persons. 

The Directorate of Water Supply has plans and priorities 
for the improvement of potable water supplies in six provincial towns at 
an estimated cost of US $36 million. The Joint Development Group is 
in accord with this program and recommends that this amount be bud­
geted for poet-war develop!l1ent of water supplies in the ten-year period 
after the war. The estimated foreign exchange component is 60%. or 
about US $22 !l1illion. The Joint Development Group also recom!l1ends the 

iii Sanitation Develop!l1ent, JDG Working Paper No. 37. 
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dissemination of information to rural areas on correct methods for de­
velopment of rural potable water supplies from rivers, wells and rain 
water catchment. 

Not included in this budget estimate are current USAID pro­
grams for improvement of the Saigon water distribution system of US 
$3 million in FY -69, USAID programs for prOVincial towns of US $1. 3 
million, and USAID programs for rural water supplies of US $Z. Z mil­
lion. 

Longer range plans for water supply development of the 
Directorate of Water Supply contemplate the expenditure of the equiva­
lent of US $47 million in ten other provincial towns. Until operating 
and administrative improvements within the Directorate of Water Supply 
are effected, and until technical staff now serving with the Armed Thrces 
are returned or replaced, this program should be deferred. 

Z) Sanitary sewerage and storm drainage - The sanitary 
disposal of human wastes is critical to the success of a national sanita­
tion program. In Vietnam there are few sanitary Sewers and those sewers 
which exist are old and inadequate to meet modern demands. Standing 
water is common in residential areas, and during rains storm drains 
are whdly inadequate to carry the heavy run-off. 

There has been no comprehensive consideration of these 
problems in Vietnam but USAID is about to undertake an examination of 
the sanitary sewerage and storm drainage requirements of Saigon. The 
Joint Development Group recommends that similar studies be undertaken 
for all major towns. These will include inspection of present drainage 
systems, and preparation of plans to carry out urgently needed sewerage 
and drainage improvements. The estimated cost is US $1. 5 million. 
As part of this effort, simple methOds of removing sanitary wastes 
should be developed. These might include cesspools, large septic tanks 
and stabilization ponds. 

The large-scale construction of sewage treatment plants is 
not contemplated during the immediate post-war period. Vietnam's first 
primary treatment plant is being built at Cam Ranh City, but the country 
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has not yet acquired the expertise to operate major sewage treatment 
systems. 

Sewage treatment requires systems of sanitary sewerage 
pipmg, almost non-existent in Vietnam at the present time. It has been 
estimated that basic sanitary sewerage for the larger towns and cities 
might cost around US $500 millions. But sanitary pipe systems would 
be superfluous until waterborne sewage is practical and until urban 
domestic water supplies are more fully developed. A more modest pro­
gram, estimated to cost the equivalent of US $40 millions, is suggested 
as appropriate and feasible for the ten-year period after the end of the 
war .. 

3) Other improvements and activities - There are a range 
of other sanitary service improvements and activities needed in Vietnam. 
These include: 

a) The establishment of a revolving fund for purchase of 
garbage removal trucks by provincial cities, to be 
recouped by a tax for the service. 
Initial cost: US $3 million. 

b) Strict application of Decree No. 10 concerning the san­
itary storage and disposal of garbage. 

c) Mass education On sanitary garbage handling and dis­
posal. 

d) The use of garbage for agricultural manures and animal 
(hog) food. 

e) Construction of simple public latrines in congested areas 
of cities and towns. 
Estimated cost: US $1 million. 

f) Development of standards and dissemination of construc­
tion information for family latrines in rural areas. 
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g) Education on sanitary food handling at public eating 
places. 

h) Continued programs of pest and insect eradication, 
especially anopheles mosquitos (malaria). and fleas 
and rats (plague). Widespread public education pro­
grams are important in this effort. 

i) Slum clearance and refugee resettlement (treated in a 
separate section: Housing). 

j} Public health education. 

k) Sanitation for emergency (war, flood) conditions. 

Legal and Organizational IInprovements 

The principal legal bases for sanitation are: 

- Decree No. 10 (16 May 1954) which defines regulations 
for urban sanitation. 

- Decree No. 59 (25 October 1956) which defines standards 
for rural health. 

- Decree No. 559YT (28 April 1954) which establishes the 
Public Sanitation Service. 

- Decree No. 560YT (28 April 1954) which establishes the 
Provincial Sanitation Services. 

There is some duplication between the prescribed activities 
of the sanitation services as defined in Decrees 559YT and 560YT and the 
Public Health Service. These overlapping functions should be eliminated. 

Personnel 

None of the sanitation programs suggested can be effective 
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until adequate sanitation personnel become available. Personnel require­
ments are estimated to be as follows: 

14 Public Health engineers (graduate engineers with one 
year of training abroad). 

320 Sanitary technicians (second baccalaureat degree and 
graduation from the health training course). 

500 Sanitation cadres (first baccalaureat degree and gra­
duation from sanitation cadre training course). 

To provide this staff. the Ministry of Health is planning a 
National Health Institute to be built at a cost of US $2. 5 million. This 
investment is included in the ten- year post-war development program. 
The Ministry estimates that under its proposed training programs each 
year two health engineers can be trained abroad. and 32 health techni­
cians and 50 sanitation cadres can be trained in the Health Institute. The 
estimated annual cost of training is VN $4 million. 

Summary of Cost 

The components of sanitation infrastructure included in 
post-war development estimates are as follows: 

Water Supply 
Sewerage 
Sanitary Plans 

Foreign Exchange 
(millions) 

US $ 18.0 
15.0 
1.5 

US $ 34.5 

Local Currency 
(millions) 

VN $ 212 
295 

VN $ 507 

Total 
(millions) 

US $ 36.0 
40.0 

1.5 

US $77.5 


