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during the period from 1922 to 1940 varied between 
607,000 tons and 1,285,000 tons. In the fiscal year 
1950-51 about 590,000 tons were dredged. Four bucket 
dredges of the Commissioners maintain the required 
depths along the wharves and pontoon jetties. They 
dredged a total of 372,000 tons in 1950^51. The bar at 
the entrance to Pazundaung Creek has less than seven 
ft. of water at low tide, but inside the bar the channel 
has depths of 18 to 30 ft. and widths of 200 to 
500 ft. 

The Seikgyi Training Wall is located on the right 
bank of Rangoon River, with its eastern terminal at 
the entrance to the Twante Canal. Following the arc 
of a circle, it extends for about 9,800 ft. to the point 
where the flow of Rangoon River starts to change its 
direction from south to east-southeast. The purpose 
of this wall is to direct the flow along the City wharves 
on the left bank. The King's Bank Training Wall is 
about 5,500 ft. long and is located at the right bank 
of Rangoon River opposite Monkey Point. It was 
constructed about 1928 for confining the ebb tide 
flows over the bar at Monkey Point Channel in order 
to increase the scouring effect. This wall narrows the 
width of flow over the bar from about 9,000 to 6,000 
ft. The continuous building of shoals at the Monkey 
Point Channel indicates that the King's Bank Train¬ 
ing Wall fails to produce a scouring action of sufficient 
strength. 

The tidal range at the Port of Rangoon for the 
greatest ordinary spring tides is about 16-5 ft. and 
about nine ft. for mean neap tides. The tidal currents 
attain speeds up to six knots. During the monsoon 
season, from May to October, the ebb tides are so 
strong that vessels frequently will not turn to meet 
the flood tide. 

b. Obstructions 
There are many wrecks in and around the Port of 

Rangoon, but they do not interfere materially with 
the present commerce. Some have been removed al¬ 
ready by the Commissioners. At least nine are on the 
Ahlone Shoal at the left bank opposUc the Seikgyi 
Training Wall; nine more are near the shore along the 
right bank in front of the Dalla Dockyards; a sunken 
dredge is in the Twante Canal; two wrecks are in the 
mooring areas for large ships, one is opposite the 
WUliam Street Jetty with a 24-ft. clearance at low 
water and one is opposite Judah Ezekiel Street with 
23-ft. depth over it. Two electric cables of Rangoon 
Electric Tramway and Supply Company cross the 
Rangoon River just north of the Ahlone Wharf. The 
Pegu River is crossed by two electric cables of R.E.T. 
& S. Co. at the port and harbor limits and by the oil 
pipehne of the Burmah OU Company. The only bridge 
in the harbor area is the Burma Railways bascule 

bridge which crosses the upper part of the Pazundaung 
Creek to Dawbon and is about one third nautical 
mile south of the port and harbor. 

6. ANCHORAGES 

The larger vessels are moored on free-swinging or 
fixed moorings in midstream of the Rangoon River 
approximately in the section between the entrance to 
the Twante Canal and the Botataung foreshore. Two 
free-swinging moorings are installed in the channel 
between Hastings Sands and the east bank of the 
Rangoon River and are used for loading ships to 
drafts greater than permitted to pass through Monkey 
Point Channel. In addition, there are two fixed berths 
for petroleum tankers along the east bank of the 
Rangoon River opposite Liffey Sands. Vessels carry¬ 
ing explosives are moored in the Rangoon River oppo¬ 
site Chokey Point. A special anchorage area near the 
mouth of the Pegu River is assigned to petroleum 
cargo fighters. 

For the mooring of country craft, seagoing schoon¬ 
ers and cargo boats the designated anchorage area is 
located in the Rangoon River north of the King's 
Bank Training Wall. There are over 40 smaller moor¬ 
ings for cargo boats scattered in the Rangoon River, 
mostly along the south bank in the reach between the 
entrance of the Twante Canal and the King's Bank 
Training Wall. Before the war there were moorings 
for about 30 large ships; at present there are about 22. 
The Commissioners contemplate the future instal¬ 
lation of 16 additional sets (eight double sets). The 
locations of the aforementioned anchorage facilities 
are shown on Plate 2. 

7. GENERAL CARGO WHARVES AND JETTIES 

There are three public wharf sections which provide 
ten berths for deep-draft ships. Sule Pagoda Wharves 
section has seven berths, Brooking Street Wharves 
have two berths, and the Ahlone Wharf one berth. 
Ahlone Wharf has been assigned to the State Agri¬ 
cuhural Marketing Board for the export of rice. Sule 
Pagoda berth No. 5 was destroyed during the war, 
and Sule Pagoda berths Nos. 6 and 7 have settled so 
much since 1931 from inadequate foundation con¬ 
ditions that they can only be used for hghterage 
operations; thus, there are only six berths avaUable 
for the handling of general cargo. These wharves all 
approximate 500 ft. in length and present berthing 
spaces varying in length from 446 to 508 ft. 

Three jetties or floating pontoons, Sule Pagoda No. 
8 (Port Heahh Station) and Judah Ezekiel Street Nos. 
1 and 2, can accommodate seagoing vessels. The 
jetties of the Commissioners for the Port of Rangoon 
at the Lanmadaw and Botataung foreshores are used 
principally by riverine craft, by schooners in the local 
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coastwise trade, and by lighters transferring goods to 
and from ships anchored in midstream. 

At the Lanmadaw foreshore there are 16 major 
pontoons and eight minor cargo-boat jetties; at the 
Botataung foreshore there are six major pontoons 
and two minor cargo-boat jetties; and in the section 
between the Sule Pagoda Wharves and Brooking 
Street Wharves there are three principal pontoons, 
one being Sule Pagoda berth No. 8, measuring 500 by 
40 ft. These pontoons are of many sizes, varying from 
80 by 10 ft. to 500 by 40 ft. Most of the pontoons are 
of the size 120 by 20 ft. and the newer types are 200 
by 40 ft. All the pontoons are connected with the fore¬ 
shores by hinged bridges to permit free vertical move¬ 
ment throughout the tidal range. Through ECA as¬ 
sistance materials were furnished for one 500-by-40- 
ft., five 200-by-40-ft. and ten 120-by-20-ft. pontoon 
jetties. Locations of these wharves and jetties are 
shown on Plates 3, 4, 5 and 6 entitled "Foreign Com¬ 
merce Handhng Facilities," "Proposed General Cargo 
Wharves," "Suggested Reconstruction—Lanmadaw 
Foreshore," and "Suggested Reconstruction—Bota¬ 
taung Foreshore." 

8. TRANSIT SHEDS AND WAREHOUSES 

The plates indicated in the preceding paragraph 
also show the locations of the general-cargo transit 
sheds and warehouses. In addition, Plate 7 entitled 
"Proposed Rice Wharves," shows the sheds at Ahlone 
Wharf (No. 1). Most of the sheds are served by sidings 
of the Burma Railways and by Strand Road which 
parallels the waterfront and provides highway access. 
Immediately after the war, nearly all transit sheds and 
warehouses erected were of the Nissen hut type. Since 
then, principaUy through the United States ECA pro¬ 
gram, transit sheds have been replaced by permanent 
type masonry buildings. At present there is a total of 
303,500 sq. feet in transit-shed area, and 216,300 sq. 
ft. in warehouse accommodations. Warehouses repre¬ 
sent 158,600 sq. ft. in Nissen huts which should be re¬ 
placed at an early date, 47,700 sq. ft. of comparatively 
new steel-frame and sheet-metal buUdings, and 10,000 
sq. ft. of masonry building. The warehouses avaUable 
in the areas of Sule Pagoda Wharves and Brooking 
Street Wharves which receive imported general cargo 
are actually not warehouses but are extensions of the 
transit sheds. Goods not removed from the transit 
sheds by the consignees prior to the start of unloading 
the next ship are moved to these warehouses where 
they are stored in the same conditions of demurrage as 
in the transit sheds. The warehouses of the Commis¬ 
sioners at the foreshores are used for storage of goods 
of riverine as weU as of export commerce. Substantial 
areas are rented by the State Agricultural Marketing 
Board for storage of export rice. AU warehouses at 

present consist either of Nissen huts or of one-story 
buildings with sheet-metal roofs and walls. These 
warehouses, particularly in the Lanmadaw foreshore 
area, are in need of early replacement. The approxi¬ 
mate areas of these warehouses total about 745,980 
sq. ft.; 363,760 sq. ft. are at the Lanmadaw foreshore, 
214,680 sq. ft. at the Botataung foreshore and 167,540 
sq. ft. at the former salt depot on Pazundaung Creek 
which now is used for civil suppUes. Of the total 
area at the foreshores, Nissen huts cover 114,700 sq. 
ft., steel frame and sheet metal 440,980 sq. ft., masonry 
structures 177,340 sq. ft. and open shed 12,960 sq. ft. 

9. CARGO-HANDLING EQUIPMENT 

Before the war. Brooking Street and Sule Pagoda 
Wharves were well equipped with level luffing portal 
cranes with capacities varying from 1-5 to 3 tons; but 
aU of these cranes either were badly damaged or 
destroyed. The present status indicates one 40-ton 
capacity traveling crane and the four two-ton level 
luffing cranes which were erected in 1952 and 1953. 
All cranes are at the Brooking Street Wharves. The 
four small cranes travel on trackways paralleUng the 
wharf face; the large 40-ton crane can move only in a 
direction normal to the wharf face so that it not only 
has an extremely limited field of operation but occu¬ 
pies space badly needed for cargo-transit purposes. 
There are no cranes on the Sule Pagoda Wharves; 
however, the Commissioners plan to re-erect six 
1-5-ton level luffing cranes which were salvaged from 
the river after the war, and to purchase nine new two- 
or three-ton level luffing traveling portal cranes in the 
period from 1956 to 1958 as indicated by their present 
seven-year program. 

AU stacking of cargo in the transit sheds is by hand. 
For handling of cargo and transfer between shipside 
and transit shed, the Traffic Department assigns 
equipment from a central pool to the various berths 
when needed. The Commissioners' equipment includes 
six steam locomotive cranes of five-ton capacity, 40 
crawler cranes and rubber-tired cranes of two- to eight- 
ton capacity with one of 15-ton capacity, nine Fordson 
two-ton tractors, 20 gasoline one-ton tractors, 18 elec¬ 
tric one-ton tractors with trailers, about 105 platforms 
and traUers, and about 100 hand-trucks and wheel¬ 
barrows. Most of the equipment, particularly the 
cranes, is old but in fair condition. Gantries of ten-ton 
capacity and a track gauge of 70 ft. are used in the 
open storage areas at the Brooking Street and Sule 
Pagoda Wharves. 

10. FACILITIES FOR SHIPBUILDING AND  MARINE 
REPAIR 

The principal dockyards and marine repair units 
at the Port of Rangoon are described in the foUowing 
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paragraphs. The locations of the various installations 
are shown on Plate 2. 

a. The DaUa Dockyard 
The Dalla Dockyard of the Inland Water Transport 

Board is located opposite the city of Rangoon, at the 
right bank of the river. It covers an area of about 52 
acres and has ample space for extension. The dock¬ 
yard is weU equipped with shops, 13 shpways, and one 
wet dock. The capacity of shpways varies from one 
50-ton craft to two 500-ton craft. Slipways Nos. 7 to 
12 have six carriages, capable of taking 200 tons each; 
they are designed to haul sideways a ship of 1,200 
tons, up to about 250 ft. in length. The wet dock has a 
length of keel blocks of 220 ft. and width of entrance 
of 47 ft. 3 in. at the seven-foot tide mark. It is capable 
of taking craft not exceeding 230 ft. in length, of 
approximately 1,000 gross tons. 

b. The Rangoon Foundry 
The Rangoon Foundry on the left bank of the river, 

is an annex of DaUa Dockyard. It has machine shops, 
plating and copper shops, foundry, and four shpways, 
two of which are 100 ft. long and two 80 ft. long. The 
shpways each can accommodate two launches 94-5 
ft. long or three cargo boats up to 450 tons each. 

c. The Government Dockyard 
The Government Dockyard is located on the left 

bank of Pazundaung Creek at Dawbon and is operated 
under the direction of the Nautical Adviser and Prin¬ 
cipal Officer, Mercantile Marine Department. The 
dockyard has good shops and shpways, and is used 
for the repair and construction of government craft 
including smaU naval vessels. Its present capacity is 
inadequate to handle expeditiously the many craft 
awaiting repairs, but space is available for the con¬ 
struction of additional shpways. 

d. Work Shops 
The Port of Rangoon Work Shops are located on 

the left bank of the Rangoon River just east of the 
Brooking Street Wharves; they include shops and 
shpways capable of handling vessels up to 100 ft. in 
length and a chain test house. 

e. Kahn's Dry Dock 
Kahn's Dry Dock is the only dry dock in Rangoon. 

It is located on the right bank of Pazundaung Creek, 
about two miles above the mouth. It is privately owned 
and was built originally for the repair of cargo boats 
and lighters used by Kahn's Rice MiUs Company. 
The length of the dock is 243 ft. 7 in., the width of 
entrance 50 ft. 2 in., and the top of gate sill is about 
13 feet below Mean High Water Springs tides and 

approximately 6-5 ft. above Mean Low Water Springs; 
therefore, docking of vessels is possible during high 
tides only and tidal conditions limit considerably the 
usefulness of this dock. There are no shops available 
at this unit nor is the dock equipped with cranes. 

11. COMMISSIONERS' HARBOR CRAFT 

The flotilla of the Marine Department of the Com¬ 
missioners for the Port of Rangoon includes a suction 
dredge, a salvage vessel, a buoy vessel (on loan), a 
pilot vessel, four tugs, a fireboat, ten launches, two 
beacon motorboats and miscellaneous other craft. 
The floating equipment of the Civil Engineering 
Department includes four bucket cranes or dredges, 
eight hopper barges, two pUe barges, three working 
barges, three jetty-bridge hfting barges, and other 
miscellaneous craft and floating equipment. Most of 
the equipment is either in need of immediate replace¬ 
ment or only in fair condition. The rehabilitation of 
the Commissioners' flotilla is included in their seven- 
year program. 

12. LABOR SLPPLY 

At present all stevedores, with the exception of 
those handhng coal, are organized in the Dock Labor 
Board Employees Union. This personnel is furnished 
by the Dock Labor Board which was organized and 
began functioning in February 1952. The coal handl¬ 
ing stevedores are organized in the Coal Workers 
Loading and Unloading Cooperative Society. Both 
of these stevedoring unions are sponsored by the 
Trade Union Congress of Burma which supports 
Government. The Coal and Coke Agency handles aU 
imported coal in Rangoon and hires the stevedores 
from the Coal Workers Loading and Unloading Co¬ 
operative Society when needed. Some of the dock 
labor employed by the Traffic Department of the 
Commissioners for the Port of Rangoon at the wharves 
(particularly dockers on monthly pay), as well as part 
of the contractors' coolie labor used by the State 
Agricultural Marketing Board in the rice commerce 
and by other organizations and enterprises, are or¬ 
ganized in the Port Workers Cooperative Union, a 
non-pohtical organization. Other dock labor is in¬ 
cluded in the Dock Workers Cooperative Society, 
sponsored by the Burma Trade Union Congress, 
which is alleged to have communistic orientation. 

At the Dock Labor Board there are registered at 
present about 1,400 stevedores with guaranteed mini¬ 
mum wages for 14 days per month and calUng fees. In 
addition, there are registered about 1,200 casual steve¬ 
dores. The Coal Workers Loading and Unloading Co¬ 
operative Society has a membership of about 200, but 
generally cannot supply more than eight gangs of 18 
men each. At present there are employed by the 
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Traffic Department of the Commissioners for the 
Port of Rangoon about 30 working foremen and 420 
dockers on a monthly pay basis, and about 40 fore¬ 
men and 560 dockers who are registered as casuals on 
daily pay. During the month of September 1952 the 
casuals worked about 16 or 17 days. The contractors 
working at the coal yard of the Coal and Coke Agency 
employ permanently about 180 coolies in three gangs 
of about 60 men. The contractors' labor, handling 
coal in the yards of Burma Railways, is employed as 
needed. For the handhng of rice on shore the State 
Agricuhural Marketing Board employs three con¬ 
tractors with an average of 700 to 1,000 coolies daily, 
and much more during periods of extensive rice ship¬ 
ping. The loading of timber into lighters is handled by 
the labor of the saw mills. 

The loading and unloading of ships, except cargoes 
of coal and petroleum, are handled by eight private 
stevedoring companies who are working under con¬ 
tract either with the shipping agencies or directly with 
ship owners. These companies daily hire the required 
number of stevedores from the Dock Labor Board 
and provide their own supervisors who are permanent 
employees. The Coal and Coke Agency does not pro¬ 
vide its own supervisory personnel on the ships, but 
does provide them at the storage yard. The dock labor 
at the wharves is supervised by permanent employees 
of the Traffic Department. The dock labor on shore 
handhng rice, coal and other products of riverine 
trade is contractors' coohe labor. 

Before the war most of the stevedoring and dock 
laborers were South Indians. The coal-handling labor 
at present also is predominantly comprised of South 
Indians. Since it is the pohcy of Government to 
utilize nationals insofar as possible in the labor forces 
these South Indians are being replaced by Burmans. 
At present the stevedore and dock labor forces con¬ 
tain approximately 50% Burmans and 50% South 
Indians. As aU cargo now is essentially moved and 
stacked by hand, the efficiency of cargo handhng 
operations is dependent on the general efficiency and 
abihty of the coohe labor. 

Prior to the war all cargo was handled in two ten- 
hour shifts per day. At present, for stevedores working 
on ships in the stream, the hours are from 7 a.m. to 
4 p.m. with one hour rest period in the first shift, and 
from 7 p.m. to 3 a.m. In most cases some overtime is 
worked between 4 p.m. and 6 p.m. and between 3 
a.m. and 6 a.m. with a net working time of 17 to 18 
and up to 21 hours in two shifts. Stevedores and dock 
labor usually work at the wharves from 6 a.m. to 
2 p.m. and from 2 p.m. to 10 p.m. with one half-hour 
interval in each shift. Generally the stevedores work 
some overtime after 10 p.m. Coolie labor handling 
coal at the yard of the Coal and Coke Agency usually 

works from sunrise to sunset. Coolie labor of the State 
Agricultural Marketing Board handhng rice usually 
works one eight-hour day shift, from 7 a.m. to noon 
and from 1 p.m. to 4 p.m. 

Stevedores, except those engaged in handhng coal 
and petroleum, receive K7.50 per shift for working 
foremen, K4.25 per shift for winchmen, and K3.94 
per shift for stevedore labor. For stevedores handling 
coal, the Coal and Coke Agency pays the Coal 
Workers Loading and Unloading Cooperative Society 
KLOO per ton, out of which the stevedores receive 
directly K0.12 for their gear, overhead and other costs 
and the remaining K0.88 is paid to the Society for dis¬ 
tribution among its members. The dock laborers of 
the Traffic Department of the Commissioners receive 
the following remuneration: 

Daily paid:       Foreman—K2.31 plus cost of living 
K2. 

Dockers—K1.94 plus cost of living 
K1.87. 

Monthly paid: Foremen—K60 to K70 plus cost of 
living K51.50 to K56.75. 

Dockers—K50 to K60 plus cost of 
living K47.00 to K51.50. 

Overtime rates are provided only for those on monthly 
pay, and extra pay is given for the handling of dirty 
cargoes to both classes. Contractors' coohe labor 
earns about K3.00 or less per day for handhng various 
cargoes on shore. 

13. COMMERCE 

In order to indicate clearly the prewar and postwar 
shipping and commerce, seven tables are included as 
Table XII—1 to 6 and 4A (see pp. 287-89 and 296). 

14. CARGO HANDLING 

a. Import General Cargo 
Import general cargo at present represents over 60 % 

of the foreign trade. All general cargo is unloaded at 
two pubhc wharves, Brooking Street Wharves and 
Sule Pagoda Wharves, having a total of six berths in 
operating condition. Four wharf cranes are available 
at present at Brooking Street Wharves. Elsewhere the 
unloading from ship to wharf is by ship's gear only. 
The cargo is transferred from the wharf to warehouse 
by means of wheelbarrows, electric tractors and 
trailers and similar equipment. No fork-Uft trucks, 
pallets and racks are used, and the stacking of goods 
in transit sheds is entirely by hand. In the transit sheds 
the goods are sorted out, processed through the cus¬ 
toms, and then loaded by the consignees on trucks and 
raUway cars for transport to destination. Trucks are 
used predominantly. 
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TABLE XII -1 

NUMBER OF VESSELS CLASSIFIED AS TO GROSS TONNAGE ARRIVING AT, 
AND DEPARTING FROM, THE PORT OF RANGOON 

Steamers 

Sailing Year Grand 
Under 1,001 2,001 3,001 4,001 5,001 6,001 7,001 8,001 9,001 Vessels Total 
1,000 to to to to to to to to to 10,000 Total 
tons 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 

Arrivals 
1946-47 61 31 38 74 82 97 80 91 29 41 27 651 947 1,598 
1947-48 38 47 18 81 96 81 57 138 29 14 8 607 811 1,418 
1948-49 73 22 4 115 42 70 31 127 35 1 7 527 1,135 1,662 
1949-50 70 2 18 95 81 75 41 79 44 4 8 517 1,095 1,612 
1950-51 66 21 5 90 76 70 42 64 44 5 10 493 1,311 1,804 
1951-52 80 40 25 84 56 85 53 56 55 5 14 553 1,046 1,599 

Departures 
1946-47 64 31 38 73 82 98 80 88 29 42 27 652 889 1,541 
1947-^8 39 48 20 82 98 83 57 143 29 14 8 621 790 1,411 
1948-49 66 22 4 115 43 70 31 123 36 1 7 518 1,127 1,645 
1949-50 69 2 18 97 81 74 41 77 44 4 8 515 1,082 1,597 
1950-51 66 21 5 90 75 70 42 67 44 5 9 494 1,306 1,800 

TABLE XII - 2 

NUMBER, GROSS AND NET TONNAGE OF VESSELS ARRIVING AT, AND 
DEPARTING FROM, THE PORT OF RANGOON 

Number Gross Tonnage Net Tonnage 

Year 

Steamers Sailing 
Vessels 

Total Steamers Sailing 
Vessels 

Total Steamers Sailing 
Vessels 

Total 

Arrivals 
1946-47 651 947 1,598 3,540,021 54,620 3,594,641 2,048,401 46,837 2,095,238 

1947-48 607 811 1,418 3,173,812 50,753 3,224,565 1,828,736 42,336 1,871,072 

1948-49 527 1,135 1,662 2,602,915 75,957 2,678,872 1,510,568 62,644 1,573,212 

1949-50 517 1,095 1,612 2,572,044 77,424 2,649,468 1,491,412 58,153 1,549,565 

1950-51 493 1,311 1,804 2,426,501 110,210 2,536,711 1,434,993 76,190 1,511,183 

1951-52 553 1,046 1,599 2,640,148 101,157 2,741,305 1,542,213 67,000 1,609,213 

Departures 
1946-47 652 889 1,541 3,531,885 52,239 3,584,124 2,041,935 44,859 2,086,794 

1947-48 621 790 1,411 3,241,265 48,272 3,289,537 1,869,937 40,381 1,910,318 

1948^9 518 1,127 1,645 2,591,463 76,916 2,668,379 1,507,115 61,913 1,569,028 

1949-50 515 1,082 1,597 2,558,882 76,854 2,635,736 1,482,374 57,671 1,540,045 

1950-51 494 1,306 1,800 2,434,661 109,797 2,544,458 1,437,427 75,669 1,513,096 
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The stevedoring work is performed by private steve¬ 
doring comparues; the dock labor is employed by the 
Coimnissioners' Traffic Department. A stevedoring 
gang for handhng general cargo consists of one work¬ 
ing foreman, two winchmen and 12 stevedores, a total 
of 15 men; a dock labor gang consists of one working 
foreman and 14 men. 

In the last prewar fiscal year 1940-41, with a total 
volume of foreign trade of 4,947,000 tons, the maxi¬ 
mum tonnage which possibly could be handled at the 
wharves was: 

Imported General Cargo 
Exported Minerals 
Exported general cargo, about 

958,000 tons 
72,000   „ 

170,000   „ 

1,200,000   „ 

On the basis of seven wharves in operation (Sule 

TABLE XII - 3 

PREWAR SEABORNE TRADE IN THE PORT OF 
RANGOON 

(thousands of tons) 

1936 1937 1938 1939 

Imports 
Exports 
Transhii)ment 

1,325-5 
3,891-1 

23-9 

1,318-9 
3,940-1 

29-1 

1,430-2 
3,959-8 

28-6 

1,400-3 
3,579-2 

26-6 

Pagoda berths Nos. 1 to 5 and Brooking Street berths 
Nos. 1 and 2), the average rate of handhng import 
general cargo was about 170,000 tons per wharf per 
year. 

The working schedule was two shifts of ten hours 
each in the prewar period, and the average rate of 
cargo handhng probably did not exceed seven to eight 
tons per hatch per hour, or about 700 to 800 tons per 
ship per day. (This latter figure can be derived also 
from the comparison of present with prewar average 
turn-around times of vessels. With seven berths in 
operation, the average number of working days per 
year was about 245 days or about 82% of berth 
occupancy.) 

It may be concluded that the over-aU efficiency of 
cargo handhng was relatively good, but it was achieved 
at the cost of working the stevedores practicaUy 
around the clock, and with a high percentage of berth 
occupancy, leaving practically no time reserve for the 
periods of concentration of ship arrivals. Such prac¬ 
tices should be avoided as they lead to congestions 
and delays in discharge of ships. It is understood that 
in the busy prewar period vessels with import cargo 
for the wharves had to be kept out in the stream wait¬ 
ing for a berth, just as much through lack of ware¬ 
house accommodations as through shortage of berths. 
It can therefore be considered that the berthage and 
warehouse accommodations available before the war 
were quite insufficient for smooth and orderly port 
operations. 

At present, the average rate of import cargo handl¬ 
ing does not exceed 450 tons per ship per day in two 
eight-hour shifts, or approximately five to six tons per 

TABLE XII - 4 

SEABORNE TRADE IN 1946-51 

Description of Trade 
1946^7 

(tons) 
1947-^8 

(tons) 
1948^9 

(tons) 
1949-50 

(tons) 
1950-51 

(tons) 
1951-52 

(tons) 

(fl) Seaborne Trade 
Imports 
Exports 
Transhipment 

836,774 
911,083 

2,753 

823,623 
1,214,034 

4,352 

513,305 
969,939 

3,039 

532,853 
857,267 

5,121 

650,856 
1,260,775 

4,514 

768,200 
1,140,900 

1,714 

Total 1,750,610 2,042,009 1,486,283 1,395,241 1,916,145 1,910,814 

(b) Proportion handled over Commis¬ 
sioners' premises 

Imports 
Exports 
Transhipment 

566,363 
338,514 

556 

482,414 
534,169 

1,049 

309,628 
317,400 

739 

316,070 
322,546 

1,319 

424,448 
558,694 

579 

505,265 
580,105 

229 
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TABLE XII - 4A 

EXPORT AND IMPORT TONNAGES OF PRINCIPAL COMMODITIES IN THE PORT OF RANGOON 
(thousands of tons) 

Prewar 
1940-41 1947^8 1948-49 1949-50 1950-51 1951-52 

Exports 
Petroleum, Oil and Lubricants 774-1 16-4 17-4 15-8 18-6 21-3 
Rice and Rice Products 2,192-0 903-0 777-4 730-7 1,018-1 840-7 
Timber 192-9 96-0 54-1 8-8 56-2 59-2 
Minerals 72-2 7-0 9-7 0-8 17-4 22-2 
Others 317-1 191-7 111-3 101-2 150-5 197-5 

Sub-Total 3,552-9 1,214-1 969-9 857-3 1,260-8 1,140-9 

Imports 
Coal 326-7 173-7 84-9 102-1 124-6 164-4 
Petroleum, Oil and Lubricants 86-0 185-0 137-2 123-6 113-2 124-1 
Salt 23-1 24-0 40-0 18-5 20-9 15-9 
General Merchandise 958-3 440-9 251-2 288-6 392-1 463-8 

Sub-Total 1,394-1 823-6 513-3 532-8 650-8 768-2 

TABLE XII - 5 

RIVER-BORNE TRADE IN THE PORT OF RANGOON 
(tons) 

1946-47 1947^8 1948-49 1949-50 1950-51 1951-52 

Landed 
Shipped 

275,773 
86,496 

301,894 
98,979 

244,166 
81,322 

448,839 
136,715 

479,650 
144,181 

497,784 
156,475 

hatch per hour. The following commodities were 
handled over the wharves in fiscal year 1951-52: 

Imported General Cargo 
Exported General Cargo  (about 

60% of 197,500 tons) 
Exported Minerals 
Imported Salt 

463,800 tons 

118,500 tons 
22,200 tons 
15,900 tons 

620,400 tons 

Although the rate of handhng of export minerals may 
be lower than the average handhng rate of general 
cargo, the former does not materiaUy affect the latter 
as the tonnage of minerals is equal to less than 4 % of 
the general-cargo tonnage. At the average handhng 
rate of 450 tons per ship per day and with six berths 
in operation, the average number of working days in 

R.B.—19 

fiscal year 1951-52 was about 230 days or about 77% 
of berth occupancy. At the present low rate of handl¬ 
ing, it thus appears that the capacity of existing 
wharves is nearing the saturation point. In order to 
provide for the expected progressive increase of traffic 
the handhng rate should be increased substantiaUy 
and new wharfage facihties provided. 

The charges on goods imported and landed on 
Commissioners' premises, or shipped from the wharves 
by Commissioners' labor, are listed in the pubhshed 
"Schedule of Charges, By-Laws and General In¬ 
formation" of the Port of Rangoon. The charge by 
weight up to a maximum of one ton per single package 
is K5.80 per ton, increasing progressively to K12.25 
per ton for packages of over 15 tons in weight. The 
charges include the cost of transport from ship's side 
to transit shed, sorting, stacking and storage for the 
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demurrage-free period. The stevedore's charges for 
import and export general cargo are about K2.00 per 
ton. 

The foUowing pertinent facts relative to the loading 
and unloading of imported general cargo may be 
summarized: stevedores and dock labor in their two 
regular shifts work a net of about 15 hours per day; 
however, in most cases the stevedore labor works 
after 10 p.m. to aggregate up to 21 hours per day. 
After the dock labor leaves at 10 p.m. cargo is un¬ 
loaded into lighters instead of onto the wharf, and 
these hghters are unloaded by the dock labor the 
foUowing morning, thus requiring that part of the 
cargo be handled twice. 

The Commissioners' Traffic Department contem¬ 
plates expanding the working period of the dock 
labor from 15 to 16 net hours per day and discontinu¬ 
ing the night loading of the hghters at the wharf. 
However, this measure alone wiU not materially im¬ 
prove the low cargo-handUng rate. Stevedore com¬ 
panies now must hire their labor from the Dock 
Labor Board which started to function February 1, 
1952, and the personnel in the gangs vary from day to 
day. Teamwork and efficiency of the gangs conse¬ 
quently are much less than when the companies could 
hire and organize labor into permanent gangs. In 
keeping with the pohcy of permitting only Burmese 
citizens to work, the prewar South Indian labor is be¬ 
ing replaced with Burmans. Since Burmans are of 
smaller stature, it is admitted that the present and 
future labor force wiU be able to produce less work 
per man-hour. With part of the dock labor of the 
Commissioners' Traffic Department on a day-to-day 
pay basis less efficient labor is obtained. 

The movement of cargo between ship and transit 
shed is too slow to permit economic utilization of aU 
the ship's gear. Consequently a low unit rate of handl¬ 
ing is obtained. Damaged goods are held in lockfasts 
in the transit sheds until claims are settled, with conse¬ 
quent reduction of cargo-handhng area. Customs are 
too slow in clearing cargo from the sheds with the 
cause ascribed to the volume of paperwork required 
and the inexperience of the clerks, and consignees 
taking too much time to remove their cargo; conse¬ 
quently a high demurrage factor is obtained. Although 
the demurrage-free time for undamaged cargo is 72 
hours after the final discharge, demurrage charges 
collected indicate that time of storage averages seven 
to eight days. Storage for more than 72 hours in tran¬ 
sit sheds should not be necessary. 

b. Exported General Cargo 
This classification of commerce at present repre¬ 

sents over 17% of the foreign trade. Principal export 
commodities, in order of magnitude of tonnage, are 

gram, beans and other pulses, oil cakes, maize, hides 
and skins, raw tobacco and others. The total tonnage 
was 317,000 tons in fiscal year 1940-41 or 9% of the 
total exports from Rangoon, with the corresponding 
figures for fiscal year 1951 52 of 197,500 tons and 
17-3 %. In fiscal year 1951-52, about 60% of exported 
general cargo was loaded from the wharves. The rate 
of handhng was approximately equal to that for im¬ 
ported general cargo. The miscellaneous export cargo 
which is loaded from the hghters is shipped simul¬ 
taneously with timber, rice and other products, but is 
only a fraction of the total tonnage of export cargo 
loaded on ships in midstream. Consequently, the rate 
of handling of miscellaneous export cargo could not 
materiaUy affect the over-all rate of cargo handhng in 
the Port. 

c. Imported Coal 
Before the war, the average normal import of coal 

was about 350,000 tons per year. Of this tonnage, the 
Burma Railways was the largest single consumer, 
using 180,000 tons a year. The balance was divided 
between the Irrawaddy FlotiUa Company with over 
100,000 tons, the Rangoon Electric Tramway and Sup¬ 
ply Company and other industries. After the war, the 
consumption diminished considerably to about 
102,000 tons in the fiscal year 1949-50, 125,000 tons 
in 1950-51 and 164,000 tons in 1951-52. During the 
calendar year 1952 the total import of coal was 
204,388 tons, out of which 100,730 tons went to 
Burma Railways and 32,996 tons to R.E.T. & S. Co. 
The rate of coal imports in 1953 is scheduled at three 
ships per month, or about 220,000 tons per year. The 
procurement, shipping and distribution of coal in 
Rangoon is handled at present by the Coal and Coke 
Agency, organized at the request of the Government 
of the Union of Burma by five private trading com¬ 
panies. The Agency buys coal in Calcutta for and on 
behalf of the Government (arranging the financing 
also whenever necessary), ships in chartered vessels to 
Rangoon, unloads and distributes to consumers. 

The coal is unloaded from ships moored in mid¬ 
stream into lighters of 50 to 150 tons capacity. The 
hghters are towed to shore and there unloaded at the 
storage yards of Burma Railways, of the Rangoon 
Electric Tramway and Supply Company, Ltd., and 
of the Coal and Coke Agency. The Burma Railway 
maintains two coal yards, one on the left bank of 
Rangoon River, east of Brooking Street Wharves, with 
an area of about 200,000 sq. ft. and seven railway sid¬ 
ings; and another with an area of about 100,000 sq. 
ft. and three railway sidings at the Commissioners' 
Rowett Estate on Pazundaung Creek. The storage 
yard of Coal and Coke Agency on the left bank of 
Rangoon River at Lansdown Street distributes to 
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about 300 consumers by rail and trucks. The Commis¬ 
sioners for the Port of Rangoon do not maintain at 
present their own coal storage at Rowett Estate, pre¬ 
ferring to take the coal from the storage of the Agency 
when needed. The Inland Water Transport Board 
(Dalla Dockyard and Rangoon Foundry) receive 
their coal either from ship or from the Agency's yard. 
The coal requirements of the Burma Navy are negli¬ 
gible. It is generally intended to maintain in stock a 
three-months' supply of coal; however, the actual 
stocks are much less and presently appear to be not 
more than 15,000 to 20,000 tons. There are no special 
bunkering facilities, and very few ships take coal in 
Rangoon since it is cheaper in Calcutta. For the occa¬ 
sional partial coaling, the coal is loaded from storage 
into lighters by coolies, and from hghters to ships in 
midstream (see Plate 8). 

The coal is unloaded from ships into lighters by 
stevedores, organized in the Coal Workers Loading 
and Unloading Cooperative Society. The coal is 
loaded in the hold of the ship into wooden tubs of 
about 1,000 to 1,200 pounds capacity, then hoisted 
from the hold to a chute which spills the coal into the 
lighters. The average stevedore's gang consists of one 
foreman, two winchers, two tippers at the chute, one 
hooker in the hold, and 12 men, or a total of 18 men. 
Generally no more than four hatches can be worked in 
one shift, or five in one shift and three in another, and 
only one ship can be unloaded at a time. Ordinarily 
two nine-hour shifts are worked, with one-hour rest 
periods in each shift. However, with overtime, the 
net working time may amount to 17 or 18 hours per 
day. The coal is transported to shore depots by hght¬ 
ers of the Rangoon Cargo Boat Owners Association. 
The hghters are unloaded by coohe laborers who carry 
the coal in head baskets. These laborers usually work 
one eight-hour day shift, but the labor at the depot 
of the Coal and Coke Agency usually work from sun¬ 
rise to sunset. The stevedores and shore laborers as 
yet are predominantly South Indians. 

The average rate of discharge from ship into hght¬ 
ers does not exceed 1,500 tons per day (two shifts). 
The ship's load is hmited by the depth in the ap¬ 
proaches to the Port of Calcutta and averages 6,000 
to 6,500 tons. The average discharge time of a ship 
with 6,000 tons of coal is about four days and the 
demurrage-free time of ship is about ten days (at 600 
to 750 tons per day). It is only when two or three ships 
arrive within a few days of each other that the demur¬ 
rage-free time is fully used. 

Serious handling difficulties and delays occur in the 
unloading from hghters to storage. Even when only 
one ship is unloaded at a time, the unloading from 
hghters to storage lags several days behind. At the end 
of each day several hghters remain unloaded and the 

tonnage of this floating storage increases daily until 
the discharge of the ship is completed. When two 
ships are discharged one after another the storage in 
the lighters often reaches several thousand tons, 
particularly when not all four coal yards can be used 
simuhaneously. Thus it is difficult to avoid the de¬ 
murrage charges which amount to K2.50 per day per 
ton of registered capacity of the hghters and are due 
after 72 hours of demurrage-free time. 

The coal handling is paid on a tonnage basis. The 
cost of unloading from ships to lighters is Kl.OO per 
ton. Of this amount the stevedore receives K0.12 per 
ton for his gear, overhead and other costs; the re¬ 
maining K0.88 per ton is paid to the Coal Workers 
Loading and Unloading Cooperative Society for dis¬ 
tribution to its members. For lighterage of coal from 
ship to shore the Rangoon Cargo Boat Owners 
Association is paid K5.00 per ton. The contractor 
handling the coal on shore receives various payments 
per ton, depending whether the coal is unloaded from 
hghters to storage, or from storage to truck or rail¬ 
way car, or directly from the lighter to railway car. 
The cost of carrying coal from lighters to storage is 
K1.88 per ton. Thus the total handhng cost from ship 
to storage equals K7.88 per ton. The cost of loading 
trucks and raUways cars from storage is K0.95 per 
ton. At least 50% of the coal is handled twice at 
storage; therefore, the cost varies from K7.88 to 
K8.83 per ton, or an annual average handhng cost of 
K8.36 per ton. In these costs lighterage, which could 
be ehminated by a coal-handhng wharf, represents 
nearly 64% of the total of handhng from ship to 
storage. 

d. Export and Import Petroleum, Oil and Lubricants 
Import of these products now represents over 16% 

of the foreign import commerce. Export amounts to 
less than 2 % of the export trade. Before the war the 
petroleum industry played a major role in the economy 
of Burma. For the last few years before mihtary activity 
the production of crude oU averaged about 1,100,000 
tons per year. The petroleum was transported through 
a ten-inch pipehne from the producing oil fields in the 
upper Irrawaddy Basin in the Yenangyaung area to the 
refineries at Syriam on the eastern bank of the Ran¬ 
goon River just below the confluence with the Pegu 
River, a distance of over 300 miles. The greater part 
of the petroleum products was exported to India, and 
in fiscal year 1940 41 the export tonnage amounted to 
774,000 tons. During the mihtary activities the re¬ 
fineries were demohshed, at least one-half of the pipe¬ 
hne rendered unserviceable, all of the pumping sta¬ 
tions were destroyed, and essentially aU of the pro¬ 
ducing weUs were either destroyed or damaged to the 
extent that repair is questionable. 
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Since cessation of hostihties, a smaU number of 
wells have been placed in production by the Associated 
Oil Companies, a joint venture by the Burmah Oil 
Company, the Indo-Burma Petroleum Company, and 
the British Burma Oil Company, and a smaU refin¬ 
ery has been constructed at Chauk in the production 
area. The output of this refinery is now about 2,000 
barrels per day which probably can be stepped up to 
about 2,500 barrels per day. The production of the 
refinery is able to supply no more than the demands 
of the northern sector of Burma and practically the 
entire production is moved to Mandalay for distribu¬ 
tion. 

The demands of the southern sector radiating from 
the Port of Rangoon wiU approximate 5,500 barrels 
per day. This would be the import tonnage required 
until further indigenous petroleum production is 
reahzed. The effect of the war on export and import 
of petroleum, oil and lubricants at the Port of Ran¬ 
goon is as follows: 

Fiscal Year Fiscal Year Fiscal Year 
1940-41 1950-51 1951-52 
(tons) {tons) (tons) 

Imports 86,000 113,200 124,100 

While exports are indicated in the statistics, the only 
physically foreign export is a small quantity of wax 
to the United Kingdom; the remainder includes the 
aviation gasoline supplied to the various airhnes, a 
smaU amount of fuel for ships and shipments from 
Rangoon to other parts of Burma. 

The refined products from Chauk are transported 
by the riverine craft of the Inland Water Transport 
Board. Products shipped from Chauk to Rangoon by 
riverine craft are stored in the tanks of the Burmah 
Oil Company, either at the tank farm at Syriam or in 
their yards on the left bank of the Rangoon River just 
west of Monkey Point. The import of petroleum pro¬ 
ducts and their distribution are handled exclusively by 
the Burmah OU Company. The imported foreign 
petroleum products are received in seagoing tankers, 
practicaUy all of them discharging into the Syriam 
tanks. Some tankers discharge their full cargo at the 
Port of Rangoon. Others which have drafts up to 30 
ft. leave part of their load at Rangoon and then pro¬ 
ceed under lesser drafts to such harbors as Calcutta 
which have less favorable entrance-channel conditions. 
The petroleum products are transferred from tankers 
to the shore storage tanks through pipehnes. 

From the Syriam tanks the products are again 
transferred by the pipehnes to barges (six. in number 
with about 100 tons capacity each) which move the 
cargoes to the Rangoon installation of the Burmah 
OU Trading Company. At these installations the pro¬ 

ducts are placed in drums and tins to be transported 
to consumer by riverine craft, railway and, mostly, by 
truck. For servicing ships with fuel oh, the Burmah 
Oil Company operates one smaU tanker with a 
capacity of 110 tons and another similar craft for 
coastal service. The lubricants are received in drums 
and tins, mostly over the general cargo wharves; some 
cargoes are Ughtered and unloaded at the Rangoon 
yards of the Burmah Oil Company. The handhng of 
import and export petroleum, oil and lubricants is 
carried out independently from other cargo handhng, 
and does not interfere with other handling operations. 

e. Import of Salt 
The import of salt presently amounts to not over 

2 to 3 % of the total import trade. Until recently salt 
was received in bulk, loaded into hghters, transported 
to the Government Salt Depot on Pazundaung Creek, 
and unloaded and stored by cooUes who were mostly 
women and who carried the salt in smaU head-baskets 
to the warehouses. The import of salt in bulk is now 
prohibited and the salt is received in bags in smaU 
consignments as general cargo over the wharves at 
the same handhng rate as general cargo. Nearly aU 
salt produced in Burma is obtained by evaporation 
from sea water. The largest source of supply is the 
Amherst district at the southern mouth of the Sal¬ 
ween River. On a smaller scale, salt is produced in the 
delta area at Labutta, along the Arakan coast, and in 
other coastal sections. 

f. Export of Rice 
Rice is the main export commodity of Burma. Before 

the war total exports of rice approximated 3 milUon 
tons per year; in 1951 and 1952 it was about 1-3 milhon 
tons. About 75 to 80 % of total rice exports are shipped 
from the Port of Rangoon. In fiscal year 1940^1 the 
shipment of rice from Rangoon was 2-2 miUion tons; 
in 1950-51 it amounted to shghtly over 1 miUion tons 
or nearly 81 % of the total exports from the port. It 
decreased to 840,700 tons in 1951-52, and represented 
nearly 75 % of the export trade. It is estunated that by 
1959-60 the export of rice from Rangoon wiU ap¬ 
proach prewar volume and wiU be about 2,125,000 
tons. 

AU export rice is bought in Burma, stored, loaded 
on ships, and then sold f.o.b. to foreign buyers by the 
State Agricultural Marketing Board, a government 
agency. The SAMB seUs about two thirds of the rice 
purchased by major buyers on a govemment-to- 
government basis and the remainder on a private 
trade or tender basis. Prior to the estabhshment of 
SAMB, the rice crop was purchased from cultivators 
by landlords and re-sold to exporters and brokers. 
Whenever the market price fluctuation made it appear 
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advisable, the rice was stored in the districts. The bulk 
of rice was deUvered in hghters, dhectly to the ship's 
side, and practically aU export took place in the period 
from January to May. At present the cultivators seU 
their crops directly to SAMB or to the miUs. The price 
is fixed by SAMB for the entire season, so that the 
seUers have no incentive for holding and storing their 
crop. FinanciaUy they are usually not in a position to 
do so, and SAMB is practically compeUed to buy the 
rice unmediately after it is harvested. On the other 
hand, due to the new seUing methods, the shipping of 
rice extends over the entire year. Furthermore, due to 
conditions of insurgency and danger of pilferage, 
storage of rice in districts is often impracticable. As a 
result of these conditions SAMB must find in and 
around Rangoon adequate storage for a substantial 
percentage of the export tonnage (see Plate 9). 

Rice is dehvered in hghters to the ship's side in mid¬ 
stream, either directly from the miUs or from the ware¬ 
houses located along the waterfront of Rangoon and 
on the banks of Pazundaung Creek, of Kanaungto 
Creek, and other neighboring areas. The delivery of 
rice to warehouses is by raU, truck or fighter; from 
warehouses to ship by hghters. The depths at the face 
of numerous pontoon jetties at the waterfront are 
sufficient for riverine craft only, and the sea-going 
vessels taking export cargo are moored in the mid¬ 
stream of Rangoon River. The only exception to these 
conditions exists at the Ahlone Wharf, which was as¬ 
signed to SAMB by the Commissioners for the Port 
of Rangoon for the direct loading of rice from wharf 
to ships. Thus far, only a few ships have loaded from 
Ahlone Wharf. However, loading from the Ahlone 
Wharf can be organized to allow the shipping of a 
substantial tonnage by mechanical cargo handhng 
with resulting reduction of costs. 

According to the records of SAMB the percentages 
of rice shipped from the Port of Rangoon with and 
without intermediate storage were: 

RICE ARRIVALS IN RANGOON 

Per cent 

Method of Arrival 
1951 

By Lighter (loaded direct to ships) 40-5 
By Lighter (to warehouse) 23-8 
By RaU 33-3 
By Truck 2-4 

Totals 100-0 

1952 

44-5 
20-0 
32-7 

2-8 

100-0 

3 % by highway. At present, the rice hghters arrive in 
Rangoon from the districts under armed guard con¬ 
voys; they can be unloaded directly into a ship only if 
by coincidence there is a vessel awaiting cargo. How¬ 
ever, should the improvement of internal conditions 
permit better timing of rice shipments from districts, 
it can be assumed that even then not less than 40 to 
45 % of aU export tonnage wiU have to be stored prior 
to shipment. The length of storage time and the 
amount stored will depend on the status of the sales 
contracts negotiated with buyers by SAMB. 

As of February 1953 SAMB had storage space with 
a total capacity of 163,650 tons rented in the harbor 
area either from the Commissioners for the Port of 
Rangoon or from private owners. This storage space 
was distributed approximately as follows: 

Rented from the Commissioners: 
Ahlone Wharf—at present 
Lanmadaw Embankment 
Sule Pagoda Wharves 
Lewis Street Godown 
Botataung Embankment 

Others 

Total 

9,000 tons 
18,200   „ 
10,950   „ 

1,000   „ 
47,100   „ 

86,250 tons 
77,400 „ 

163,650 tons 

Thus, about 64 % of all rice now shipped from Ran¬ 
goon arrives in hghters, about 33 % by rail, and about 

Additional warehouses outside the port area are 
under construction. As the total tonnage stored during 
1952 was about 550,000 tons, the average storage time 
was about 108 days per ton. The storage of rice in 
some of the godowns of Sule Pagoda Wharves should 
be considered as a strictly temporary arrangement, ex¬ 
plainable only by the fact that at present berths Nos. 
6 and 7 cannot be used for handling of general cargo, 
but are used for hghterage. The godowns at Lanma¬ 
daw and Botataung foreshores are intended for the 
needs of riverine and coastwise trade. The facihties 
available at present at the foreshores appear to be in¬ 
sufficient as the traffic there is seriously congested. To 
aUeviate these conditions it is recommended that all 
rice deUvered to warehouses in hghters (at present 
about 20 to 25 % of the total export tonnage) should 
be diverted to warehouses of SAMB located outside 
the port area. Rice tonnage dehvered to warehouses 
by rail and truck (at present about 25 % of the total 
tonnage) should be diverted progressively to Ahlone 
Wharf for direct loading from wharf to ships. 

For handUng of bagged rice on shore and in the 
lighters, SAMB uses contractors. This year there are 
three, one of whom is the Direct Handhng Depart¬ 
ment of SAMB; the others are the Rangoon Workers 
Cooperative Society and the Dock Workers Coopera¬ 
tive Society. Each contractor is assigned a definite 
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group of godowns or warehouses. At this time, about 
one-half of the shore coolie labor is Burmese and the 
remainder Indian. Shore labor works one eight-hour 
day shift, in gangs of 30 to 40 men. The rice bags are 
carried by the men on their backs from the ware¬ 
houses to the hghters, or to the ship's side at the 
Ahlone Wharf. The number of gangs used depends 
on the distance from warehouses to lighters. These 
distances vary approximately from 250 to 600 ft. On 
the average 700 to 1,000 men are used daily; however, 
at times of concentrated shipping the number of men 
required is increased materially and a shortage in this 
type of labor is often experienced. 

The handling of rice bags on the ship, the opera¬ 
tions which include loading in slings in the lighter, 
hoisting the load by ship's gear, lowering into the 
ships' holds, stowing, and packing is accomplished 
for SAMB and buyers by private stevedoring com¬ 
panies. The stevedoring operations usually are con¬ 
ducted in two shifts, from 6 a.m. to 3 p.m. and from 
7 p.m. to 3 a.m. In a great number of instances over¬ 
time is required, and the net working time may be 21 
hours. The number of men used in the stevedoring 
gangs is dependent on two factors, whether small or 
large bags are used and whether the cargo is destined 
for a short coastwise trip or for a long ocean voyage. 
Where a short trip is expected the bags are packed 
tightly in the hold and the gang usuaUy is comprised 
of one working foreman, two winchmen and 16 men. 
Where a long ocean voyage is contemplated the pack¬ 
ing must be done carefully with sufficient passages left 
for ventilation. The gang is usually of one working 
foreman, two winchmen, 14 men and four experienced 
packers. 

Three sizes of bags are used: 160 lbs. (14 bags per 
long ton), 210 lbs. (about 10-67 bags per ton) and 224 
lbs. (10 bags per ton). Previously, most of the ship¬ 
ments west of the Suez Canal were of the 224-lb. size. 
At present, about 20% of the export is in 160-lb. bags 
and the remainder in the 210-lb. size. 

The cost of carrying rice bags to the lighters de¬ 
pends on the distances from storage; consequently a 
set of rates is fixed for each godown or group of go- 
downs. The maximum and minimum prices per 100 
bags and per long ton are as foUows: 

Charge in Kyats 
Maximnm   Minimum      Per Ton 

(1) Carrying bags from lighters 
to godowns and stacking 

For 100 bags at 160 lbs. 
For 100 bags at 210 Ib.s. 

34.00 
37.00 

(2) Carrying bags from godowns 
to lighters 

For 100 bags at 160 lbs. 32.00 
For 100 bags at 210 lbs. 34.00 

20.00 
22.00 

18.00 
20.00 

4.76 to 2.80 
3.94 to 2.35 

4.48 to 2.52 
3.63 to 2.13 

Charge in Kyats 
Maximum   Minimum      Per Ton 

3.22 average 
2.67      „ 

(3) Carrying bags from cars or 
trucks   to   storage  and 
stacking (Ahlone Wharf) 

For 100 bags at 160 lbs. 24.00 22.00 
For 100 bags at 210 lbs. 26.00 24.00 

(4) Carrying bags from storage 
to  ship's   side   (Ahlone 
Wharf) 

For 100 bags at 160 lbs. 22.00 20.00 2.94 average 
2.45 

The lighters for the transport of rice to the ship's 
side ordinarily vary in capacity from 50 to 150 tons of 
cargo. About one half of the lighters are supphed by 
the Inland Water Transport Board and the remainder 
by the private companies which are included in the 
Rangoon Cargo Boat Association. The rate charged 
for lighterage is K4.00 per long ton for a distance not 
exceeding five miles and for greater distances the 
charge is K6.00 per ton. The costs of the stevedoring 
work for the unloading of rice from the lighters and 
the loading and storing in the hold of the ship are paid 
partly by SAMB and partly by the buyer. Since 
SAMB sells the rice f.o.b., it pays only for slinging of 
the cargo in the lighters and for hoisting it over the 
ship's rail. This shnging fee is KO-625 per ton. The 
cost of the balance of the stevedoring work of lower¬ 
ing the load into the hold and for stacking and pack¬ 
ing is paid by the shipping agency. The present rate of 
this charge is K1.75 per ton. Thus, the total costs of 
stevedoring are about K2.38 per ton. 

The present total average cost of handhng, from 
arrival of a shipment by fighter at the storage, trans¬ 
port to ship by lighter and stacking in the hold of the 
ship, wUl approximate: 

For 160-lb. For 210-lb. 
bags bags 

Carrying from lighter to 
storage and stacking                     K3.78 K3.17 

Carrying from storage to 
hghters                                              3.50 2.83 

Lighterage                                            4.00 4.00 
Stevedoring                                            2.38 2.38 

Total handhng costs per ton        K13.66 K12.38 

At Ahlone Wharf, where the cargo can be loaded 
directly from wharf to ship, the present total average 
cost of handling wUl be about: 

For 160-lb. For 210-lb. 
hags bags 

Carrying from cars or trucks 
and stacking                                 K3.22 K2.67 

Carrying from storage to 
ship's side                                        2.94 2.45 

Stevedoring                                         2.38 2.38 

Total handling costs per ton        KB.54 K7.50 
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Studies of the records of SAMB and of various 
shipping and stevedoring companies indicate that 
loadings of 150 to 180 tons per hook per shift are 
often recorded. However, the average rate of loading 
per ship per day (for two shifts) does not exceed 1,000 
tons. In general the loading of rice is started when the 
ship is unloading general cargo at the wharf. Lighters 
loaded with rice are brought alongside the ship that 
is moored at the wharf. When the unloading of general 
cargo is completed, the ship is moved to midstream 
where the loading of rice is continued. 

Where such procedures are used to expedite load¬ 
ing they often tend to reduce the average rate of un¬ 
interrupted loading of ships in midstream. On the 
assumption of an average of five hooks, the rate of 
loading 1,000 tons per ship per day corresponds 
approximately to 100 tons per hook per shift. How¬ 
ever, the net working time in two stevedoring shifts 
often exceeds 16 hours so that the rate per hook per 
hour wiU be from 10 to 12 tons. The load of rice taken 
by each ship may vary from a few hundred tons to 
8,000 tons and more. The average load is about 5,000 
tons. Generally, four to six ships are being loaded 
simultaneously, with a maximum of 15 to 17 ships 
during peak periods of rice export. 

g. Export of Timber 
From 1937 to 1941 the average annual export of 

timber from Burma was about 215,000 cubic tons of 
teak and 40,000 cubic tons of other hardwood. The 
total timber export of teak and hardwood from the 
Port of Rangoon during fiscal year 1940-41 was about 
193,000 tons. The postwar return of the timber trade 
resulted in 56,200 tons in 1950-51 and 59,200 tons in 
1951-52 which approximated only a httle over 5% of 
the annual export trade of that year. To a certain 
extent, the lack of recovery may be attributed to the 
use of substitutes by the major customers who were 
deprived of those products during the war years. 

The State Timber Board is the government agency 
which controls all extraction, processing and export 
of timber. It also grants licenses to private mill owners 
and operates its own sawmills. The timber is shipped 
directly from the mills which are located principally 
on the banks of the Rangoon River and Pazundaung 
Creek. Timber cut to short lengths is bundled, loaded 
into hghters, and transported to the ship; long lengths 
are tied to the lighters and towed to the ship. The 
bundhng of timber and loading of hghters are accom¬ 
plished by the miU labor; loading from hghter to ship 
is done by the stevedoring companies. Timber practic¬ 
ally never constitutes the entire cargo of the ship, but 
is loaded together with other export cargo. According 
to the stevedoring companies the rate of loading teak 
is about 25 tons per gang per shift and of other hard¬ 

woods about 18 tons. The stevedore gang is ordinarily 
composed of a foreman, two winchmen, and 14 
laborers. 

h. Export of Minerals 
The mineral exports from Burma consist of tin, 

tungsten concentrates, lead, zinc concentrates, and 
nickel speiss. The export from Burma in the years 
from 1937 to 1941 averaged about 134,000 tons per 
year, with the maximum of 187,000 tons in fiscal year 
1937-38 and a minimum of 91,000 tons in 1940-41. 
From the Port of Rangoon 72,200 tons of minerals 
were exported in 1940-41; the export volume has re¬ 
covered only to 17,400 in 1950-51 and 22,200 tons in 
1951-52. The 1951 52 export represents only a little 
over 2 % of the total annual foreign export of the 
port. 

The minerals are shipped to Rangoon by rail and 
stored in the Sule Pagoda Wharves area from which 
they are loaded on ships. For transfer to ships the 
minerals are loaded at the storage in steel tubs, which 
are then transported to the ship's side on tractor- 
drawn trailers. From there the tubs are hoisted by 
ship's gear, lowered into the hold and tipped. The 
loading of tubs at the storage is by hand. At present 
some experiments are being made with mechanical 
loading by means of shovels, draglines and other 
equipment. The tubs have no mechanical tipping 
arrangement and their tipping by hand in the ship's 
hold is tedious and difficult. Transfer of minerals 
from storage to the ship's side is handled by the dock 
labor of the Commissioners' Traffic Department. The 
hoisting to ship and loading in the hold is done by 
private stevedoring companies. The minerals are 
generally shipped in lots of 1,500 to 2,000 tons. The 
loading on ships overlaps with unloading of the 
general cargo from the same ship. No data are avail¬ 
able on the exact rate of loading of minerals, but it 
necessarily must be lower than the rate of unloading 
of general cargo. As the tonnage of exported minerals 
represents less than 5 % of the tonnage of imported 
cargo, the over-all cargo handling rates are not sub¬ 
stantially affected. 

15. RIVERINE AND COASTWISE TRADE 

The riverine trade, the lighterage to and from ocean¬ 
going vessels, and the coastwise trade of seagoing 
schooners are handled at the five foreshore installa¬ 
tions of the Commissioners for the Port of Rangoon. 
Proceeding downstream along the left bank of the 
Rangoon River, these installations are: Kemmendine 
foreshore; Lanmadaw foreshore; Lewis Street pon¬ 
toon and Judah Ezekiel Street lower pontoon; and 
Botataung foreshore. The fifth installation is the 
Pazundaung foreshore on Pazundaung Creek. The 
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Kemmendine and Pazundaung foreshores handle a 
very minor part of the total commerce, and the magni¬ 
tude of operations there presents no major problems. 
The principal foreshores handhng the bulk of com¬ 
merce are Lamnadaw and Botataung. 

The total river-borne trade at the Port of Rangoon 
in the period from fiscal year 1946-47 through 1951- 
52 was shown in Table XII-5. The total riverine trade 
of 654,259 tons handled in fiscal year 1951-52 was 
shown as 497,784 tons landed and 156,475 tons 
shipped. In the same fiscal year there was a total of 
498,270 tons of seaborne cargo handled at the fore¬ 
shores, or about 25 % of the total seaborne trade of 
the Port of Rangoon. Of this total 412,744 tons were 
cargoes Ughtered to and from seagoing vessels, and 
85,526 tons comprised the coastwise trade of sea¬ 
going schooners. Thus, the total riverine and sea¬ 
borne commerce handled at the foreshores during 
fiscal year 1951-52 approximates 1,152,929 tons. A 
breakdown of this total tonnage is shown by Table 
XII-6. A study of this table discloses that the annual 
tonnages over the Lamnadaw and Botataung fore¬ 
shores amount to 80 % of the total commerce handled 
over foreshores. 

a. Lanmadaw Foreshore 
The principal use of this foreshore is to provide 

berthing space for the delta services of the Inland 
Water Transport Board and for privately owned 
launches serving the Irrawaddy River delta area, for 
seagoing schooners used in coastwise trade, and for the 
Ughters of IWTB and the Rangoon Cargo Boat 
Owners Association used in the transfer of cargo to 

and from the ocean vessels anchored in midstream of 
the Rangoon River. At present there are 16 major 
pontoon jetties, two measuring 20 ft. by 240 ft. and 
14 at 20 ft. by 120 ft., a total of nearly 2,200 ft. of 
berthing space. In addition, there are eight smaU cargo 
jetties which have httle commercial use because of the 
shaUow depths alongside. The Lanmadaw foreshore 
section has a river frontage of about 4,800 ft. with 
good depths at the lower 14 jetties. The foreshore is 
iUustrated in detail on Plate 5 entitled "Proposed Re¬ 
construction—Lanmadaw Foreshore." 

As of March 1953 the approximate floor area of the 
Commissioners' warehouses at the Lanmadaw fore¬ 
shore was: 

Total area, sq. ft. 
Leased to SAMB 

Nissen 
Huts 

Steel 
Frame 

andCSM 

105,550 
54,388 

235,451 
124,388 

Brick 
and 

Stucco 

9,800 
9,800 

Open 
Shed 

12,960 

Total 
sq.ft. 

363,761 
188,688 

The warehouses along the foreshore are leased by the 
Commissioners on a monthly basis. In the prewar 
period they were tenanted mostly by smaU traders 
who stored their goods for shipment to the delta area 
or distributed at coastal ports. Consumer's goods were 
and StiU are landed and generaUy removed immedi¬ 
ately by the consignees without mtermediate storage. 
Only a part of the warehousing was used in the rice 
export trade. At present, more than 50% of avaUable 
space is rented by the State Agricultural Marketmg 
Board for rice storage. 

TABLE XII - 6 

TONNAGES HANDLED AT RANGOON FORESHORES DURING FISCAL YEAR 1951-52 

River-borne 
Seaborne 

Total 
(tons) 

Foreshores Lighters Seagoing Schooners Per cent 
of 

Landed 
(tons) 

Shipped 
(tons) 

Landed 
(tons) 

Shipped 
(tons) 

Landed 
(tons) 

Shipped 
(tons) 

Total 

Kemmendine 
Lanmadaw 
Lewis Street and Judah Ezekiel 

Street 
Botataung 
Pazundaung 

69,014 
218,004 

17,649 
147,132 
45,985 

1,752 
105,534 

4,813 
32,291 
12,485 

10 

4 
660 

38,049 

3,349 
170,650 

218 
189,897 

9,907 

5,017 
28,492 

2,230 
4,211 

561 

105 
15,580 

11,111 
10,213 

1,346 

79,237 
538,270 

42,685 
384,404 
108,333 

6-9 
46-6 

3-7 
33-4 
9-4 

497,784 156,875 38,723 374,021 40,511 45,015 

1,152,929 
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Of the 218,000 tons of river-borne commerce 
landed at the foreshore about 68,000 tons, or 29%, 
were bagged rice. About 25,000 tons of the rice were 
for local consumption and the balance for export. 
Out of 170,650 tons shipped out in Ughters about 
87,500 tons were export rice. Thus, the total tonnage 
of rice, landed and shipped, was 151,500 tons or about 
28 % of the total tonnage handled at the foreshore. 
Seagoing schooners landed 14,690 tons of salt from 
the Amherst district. 

b. Botataung Foreshore 
This foreshore extends for about 1,900 ft. along the 

Rangoon River, from the Commissioners' Work 
Shops to the grounds of Bombay Burmah Trading 
Corporation. However, the area from the Commis¬ 
sioners' Work Shops to Thompson Street is occupied 
by the Botataimg Pagoda, the general stores of the 
Commissioners, and menial quarters; the area between 
Strand Road and Hoppers Road is assigned to the 
Uving quarters of the Port PoUce. The remaining area 
between Hoppers Road and the river, about 1,200 ft. 
long and 450 ft. wide, is occupied by the warehouses 
of Botataung foreshore. Before the war the Botataung 
foreshore was known as the Mandalay Depot and 
served mostly the craft of the Irrawaddy FlotiUa 
Company which operated between Rangoon and 
Mandalay. At present the Botataung foreshore pro¬ 
vides berthing space for the Inland Water Transport 
Board craft in the Mandalay-Rangoon riverine trade, 
hghters hired by the State Agricultural Marketing 
Board in the rice trade, seagoing schooners engaged in 
the coastwise trade, and harbor craft of the Commis¬ 
sioners' Civil Engineering Department. 

The total volume of cargo handled at the foreshore 
in fiscal year 1951-52 was about 384,400 tons or 
about one third of the total tonnage handled at all of 
the Commissioners' foreshores. There are presently 
five pontoon jetties along the foreshore, one dimen¬ 
sioned 20 ft. by 100 ft, one 20 ft. by 120 ft., and three 
40 ft. by 200 ft., a total berthing space of about 820 ft. 
The physical features of the Botataung foreshore are 
shown on Plate 6 entitled "Proposed Reconstruction 
—Botataung Foreshore." 

As of March 1953 approximate floor area of the 
Commissioners' warehouses at Botataung foreshore 
was: 

Nissen 
Huts 

Steel Frame 
and CSM 

Total 
sq.ft. 

The warehouses along the foreshore are leased by the 
Commissioners on a monthly basis. In the prewar 
period they were rented mostly by traders for storage 
of goods to be shipped on the Irrawaddy FlotiUa 
Company craft in the Mandalay trade. At present 
more than 95 % of storage space is rented by the State 
Agricultural Marketing Board for storage of export 
rice. 

Out of approximately 147,000 tons of river-borne 
commerce landed at the foreshore, about 49,000 tons, 
or 33 %, were bagged rice. Of the 189, 897 tons shipped 
out in hghters, 183,200 tons, or 97 %, were export rice. 
Thus, the total tonnage of rice landed and shipped 
was about 232,200 tons, or approximately 61 % of aU 
tonnage handled at the Botataung foreshore in the 
fiscal year 1951-52. Of the 85,000 tons landed at the 
foreshore from privately owned riverine craft, about 
45,000 tons were sand for construction. 

c. Operating Conditions 
At the Lanmadaw foreshore the berthing space was 

inadequate for the trade and serious congestion was 
experienced there; however, the warehouse space was 
considered ample. In the prewar period, the delta 
vessels of IWTB used 11 jetties; now they are assigned 
five. While the postwar trade is much less than pre¬ 
war, the reduction in riverine commerce is offset by 
the increased use of that area for the rice export 
trade. SAMB now has assigned five jetties and over 
50% of the warehouse space for rice transfer and 
storage. With the additional demand by private craft 
the Lanmadaw foreshore already is congested, and 
with the return of trade to normal conditions it is 
hkely that the congestion wiU become serious. AU 
cargo handhng is by coohe labor. The goods are car¬ 
ried from warehouse to jetty for distances up to 600 
ft. and in only a few instances are trucks used. 
Several warehouses are installed paraUel to the shore- 
hne and thus block access to those farther inshore. 
Only a few warehouses are provided with raUway 
connections. The road along the waterfront is of in¬ 
sufficient width, and is crowded by venders and re¬ 
fugees who live in sampans moored along the bank. 
To cope with a return to normal riverine and coast¬ 
wise trade the Lanmadaw foreshore would require 
improvement and extension of the existing facihties. 

The character and utihzation of the Botataung 
foreshore have changed basically since the prewar 
period. Before the war the foreshore was used princip¬ 
ally in the Rangoon-Mandalay trade with three of the 
jetties assigned to the Irrawaddy Flotilla Company 
(now IWTB). At present, the main user of the fore¬ 
shore is the State Agricultural Marketing Board which 
rents practically the entire storage space. 

The arrangement of warehouses, railway sidings 
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and other installations at Botataung is more con¬ 
venient for efficient cargo handling operations than at 
Lanmadaw foreshore and less congestion is experi¬ 
enced. It may be noted that at Botataung foreshore 
389,000 tons of cargo were handled on approximately 
700 ft. of berthing space, while at Lanmadaw fore¬ 
shore with berthing space of 2,100 ft. the volume of 
handled cargo was 538,000 tons. This difference of 
the ratio of handled cargo to the length of berthing 
space can be explained partly by the fact that the rate 
of handhng of uniform cargo such as bagged rice is 
much higher than the rate of handhng of miscellane¬ 
ous goods. At the Botataung foreshore rice represents 
over 60 % of aU cargo handled, while at Lanmadaw it 
is only about 28%. However, the average ratios of 
tons per foot of berthing per year at Botataung and 
Lanmadaw are 550 and 256 respectively. The better 
cargo-handhng conditions at the Botataung foreshore 
certainly is one of the reasons for the higher cargo- 
handhng rate. The available berthing space is in¬ 
sufficient even at present. With the return of normal 
economic conditions and the resulting substantial 
increase in the trade with upper Burma and in the 
coastal trade, the improvement and enlargement of 
existing accommodations will be necessary. 

16. PORT DEVELOPMENT PROGRAM 

The basic function of a commercial port is to serve 
as a point of transfer of passengers and cargo between 
vessels and shore and from shore facilities to railway, 
highway and inland waterways carriers. The degree of 
efficiency of a commercial port may well be indicated 
by the turn-around time of cargo vessels. The shorter 
this time the better is the utilization of the port capac¬ 
ity. Furthermore, the length of the turn-around time 
to a large extent influences the freight rates, and re¬ 
flects itself in the general economy of the country. This 
is particularly true in Burma which has a relatively 
large export and import trade. To accomplish the 
transfer of goods between ship and shore in the most 
efficient way, in the shortest possible time and at least 
expense, the following requirements must be met: 

The arriving ship must be able to reach the unloading 
berth with a minimum of maneuvering and without loss of 
time. 

Sufficient berthing space must be available at all times 
so unloading operations can begin immediately after the 
arrival of the ship. 

Cargo handling must be accomphshed in the shortest 
possible time with no interruption of operations during 
the working hours. 

Lighterage should be eliminated as much as possible, 
and the cargo handled directly between ship and wharf or, 
in case of bulk cargo, directly between ship and storage. 

The transport of cargo from wharf to transit sheds and 

the stacking of cargo in the transit sheds must be coordi¬ 
nated with the unloading of the ship to eliminate any de¬ 
lays due to too slow cargo handhng on the wharf 

The stacking of cargo in transit sheds must be made 
rapidly to allow full utihzation of storage space. 

Sufficient transit-shed and warehouse space must be 
provided, and the removal of cargo from transit sheds 
accomplished in such a way as to avoid delays of berthing 
and start of unloading of the next ship. 

Adequate highway connections and railway sidings 
must be provided at the wharves to assure smooth and 
speedy clearance of goods. 

In the preceding sections, deficiencies were pointed 
out in the handUng of import and export of foreign 
general cargo, the export of rice, the import of coal, 
and the lack of coordinated marine repair facihties. 
Separate reports have been submitted on these prob¬ 
lems. In the foUowing discussions the findings are 
included in summary form. Stated in broad terms the 
present problems fall into two classes: one, labor un¬ 
rest and low production efficiencies; and, two, the 
lack of facihties and equipment to permit a mechan¬ 
ized program of cargo handling. Insofar as practic¬ 
able it is necessary to mechanize the handhng of 
general cargo, rice, coal and other commodities. 
Existing facUities are barely sufficient for handhng the 
present commerce; to provide for the increase in 
traffic new facihties will be required. 

a. Commerce Requirements 

Economic analyses indicate that the foreign trade 
which can be expected by fiscal year 1959-60 wUl 
approximate 4,505,000 long tons. Table XII-7 is in¬ 
cluded to show a breakdown of this tonnage by 
commodities and a comparison with the volxomes of 
foreign trade experienced in fiscal years 1940-41 and 
1951-52. It is to be noted in this tabulation that the 
forecast volume of the main export commodity (rice 
and rice products) approximately equals the volume 
exported in fiscal year 1940-41. Important redistribu¬ 
tion of tonnages takes place among other commodi¬ 
ties. 

The export of petroleum, oil and lubricants is nearly 
ehminated because of the undetermined rate of re¬ 
covery of the petroleum industry. The substantial in¬ 
crease in tonnage of imported general cargo is forecast 
in anticipation of the imports of capital equipment 
and materials required for realization of various in¬ 
dustrial projects. The coal imports are based on the 
demands of the Rangoon area. With reference to 
general cargo it should be noted that it will be desir¬ 
able in the future to handle at the wharves not only 
the imported general cargo but also the exported 
general cargo, salt imported in bags and the greater 
part of exported minerals. Thus, the total tonnage 
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1940-41 1951 -52 Forecast 
1959-60 

Tons Per cent Tons Per cent Tons Per cent 

Imports 
General Cargo 
Coal 
Petroleum, OU and Lubricants 
Salt 

958,300 
326,700 

86,000 
23,100 

68-70 
23-47 

6-17 
1-66 

463,800 
164,400 
124,100 

15,900 

60-38 
21-40 
16-15 
2-07 

1,300,000 
300,000 
85,000 
50,000 

74-90 
17-30 
4-90 
2-90 

Total 

Exports 
Rice and Rice Products 
General Cargo 
Timber 
Petroleum, OU and Lubricants 
Minerals 

1,394,100 

2,192,000 
317,700 
192,900 
774,100 

76,200 

100-00 

61-70 
8-94 
5-43 

21-79 
2-14 

768,200 

840,700 
197,500 
59,200 
21,300 
22,200 

100-00 

73-67 
17-30 
5-20 
1-88 
1-95 

1,735,000 

2,125,000 
380,000 
165,000 

10,000 
90,000 

100-00 

76-62 
13-72 
5-95 
0-36 
3-35 

Total 3,552,900 100-00 1,140,900 100-00 2,770,000 100-00 

falhng into category of general cargo to be handled 
at the wharves in the fiscal year 1959-60 would be: 

Import of general cargo 
Export of general cargo 
Import of salt 
Export of minerals 

Total 

1,300,000 tons 
380,000   „ 

50,000   „ 
90,000   „ 

1,820,000 tons 

In planning new major port facihties it is necessary 
to consider a greater period of time than that ending 
in 1959-60 in order to fit any new construction into an 
over-aU plan of port development. To this end, it was 
necessary to estabhsh the normal growth trend of the 
total foreign conmierce, the effects of the war, and the 
recovery trend in the postwar period. As shown on 
Plate 11, the normal trend is indicated by an increase 
at a constant rate to a total of about 1,000,000 tons in 
36 years, or approximately 27,800 tons per year, a 
very conservative estimate. The curve of the recovery 
trend passes through the coordinates of the commerce 
experienced in fiscal year 1951-52 and of the forecast 
commerce for fiscal year 1959-60. It intersects the 
curve of normal growth trend in fiscal year 1976-77 
and from that year onward the continuation of normal 
development can be expected. Consequently, the re¬ 
covery trend from 1951-52 untU 1976-77 can be con¬ 
sidered a commerce forecast for this 25-year period. 

Plate 10 shows estimated breakdown of total 
foreign commerce into various commodities, from 
the present untU fiscal year 1976-77. According to this 
chart the total tonnage of cargo to be handled at the 
general-cargo wharves will reach a 2,500,000-ton 
volume in 1969-70 and wiU be about 2,700,000 tons in 
1976-77. The estimates of the future development of 
commerce are naturally based on the assumption of 
normal conditions and may be altered materially by 
unforseeable internal and world events. 

In an economic forecast of the demands for raw 
and processed coal in Burma by fiscal year 1959-60, 
considering the needs of a comprehensive industrial 
development program, there would be required an¬ 
nually a supply of about 560,000 tons. In the trade 
area served by the Port of Rangoon, there would be 
required about 300,000 tons per year. There are two 
potential sources of this fuel; one, the existing foreign 
source at Calcutta; the other, the development of the 
indigenous coal deposits at Kalewa. For some years 
to come the supply wUl probably be furnished from 
either the one or the other or both sources, with 
economics as much a governing factor as the capabihty 
of the sources to supply the demands. For the purpose 
of this study, it is considered that the coal demand at 
Rangoon wiU vary from the present requirement of 
200,000 tons to 300,000 tons by fiscal year 1959-60; 
that the Union of Burma Shipping Board wiU trans- 



w 
z 
o 

u. 
o 
w 

UJ 
o 
cr 
UJ 

s o 
o 

MINISTRY OF NATIONAL PLANNING 

PORT  OF  RANGOON 

ESTIMATED BREAK DOWN OF 

TOTAL FOREIGN COMMERCE 
KNAPPEN TIPPETTS  ABBETT ENGINEERING CO 

NEW YORK     Q RANGOON 

fK.I^.HRNfi ATE 
MAY 5 3 

PLATE 
NO ja 

300 



to 
z 
o 
I- 
u. o 
<0 

UJ 
o 
cc 
Ul 

o o 

->^^ 

- -^ 
' 

6 ^ ̂  ^' ̂  / 
^..'-TReNO. V-^ '^ 

y^ f 
ire 6RO>«J::J — y^ 

/ 
/ 

..«oWl^^ 
V,w > /• 

---1 fc— / t- 

5 

/ V "' 
/ 

• z 
o 
a. 

/ <s >- 1 

/i' cc 
.^ > 0) 

/ V o 
.<(/ o 

/.f a: 

/ ;? 
4 /cV 

/.^ 
/ .X 

PREVi 'AR \A 'AR /f RECC (VERY POST WAR 
1 T^o 1     1 

NC m AL ERA Z^?" EF A NORMAL 
■» 1 

1 
ERA y *t- 

ERA 
/ 

/ 
/ 

/ 
/ 

o / 
o 

in 5 u> 
o O O o 
ID <0 h- CO 

YEARS 

MINISTRY OF NATIONAL PLANNING 

PORT OF RANGOON 

ESTIMATED 
TOTAL FOREIGN COMMERCE 

KNAPPEN  TIPPETTS ABBETT ENGINEERING CO 
NEW YORK RANGOON 

DR. BY. 
CK.BY. HRM 

,<^DATE 
MAY 53 

PLATE 
NO. II 

301 



302 ECONOMIC AND ENGINEERING DEVELOPMENT OF BURMA 

port 200,000 tons of Calcutta coal per year; and, 
that the demand in excess of the 200,000 tons will 
be furnished by charter ships until the operations 
at Kalewa are able to furnish the Rangoon deficien¬ 
cies from the surplus over the demands of upper 
Burma. 

The economic forecast of coastwise trade in the 
Port of Rangoon in fiscal year 1959 60 is 50,000 tons 
of imports and 150,000 tons of exports. These ton¬ 
nages should be compared with the 40,500 tons of im¬ 
ports and 45,000 tons of exports in the past fiscal year 
1951-52. The volume of riverine trade, in fiscal year 
1951-52 was, as shown in Table XlI-5, about 654,000 
tons. At present the fleet of IWTB transports shghtly 
more than 50 % of its prewar tonnage and it is believed 
that the tonnage carried by privately owned river 
craft suffered a similar reduction. With the return of 
normal conditions, it is considered the riverine trade 
will reach and probably exceed the prewar level, and 
in fiscal year 1959 60 would be from 1,200,000 to 
1,400,000 tons. 

b. Improvement of Fort Entrance 
During the dry season, the bars in the Monkey 

Point Channel prevent the uninterrupted entrance to 
the port of vessels with a draft for which ample depth 
is available elsewhere in the harbor. The King's Bank 
Training WaU, constructed to effect a scouring action 
in the channel, has failed to achieve its purpose to the 
required extent and continuous dredging is required 
during the dry season to maintain only a depth of 14 
to 16 ft. below Mean Low Water Springs datum. The 
regulation of tidal rivers generally presents very diffi¬ 
cult and complex problems and there are numerous 
records of training walls and other regulation works 
built at great expense, only to be abandoned later and 
replaced by other structures. The conditions at Monkey 
Point Channel are further complicated because it lies 
at the confluence of the Rangoon River, Pegu River 
and Pazundaung Creek and is subject to silt deposi¬ 
tion from each. It is possible that the construction of a 
training wall north of King's Bank Training Wall, of a 
training wall in Pegu River, or a combination of 
similar regulating works, will confine the flows over 
the bar to the extent necessary to produce scouring 
action of sufficient strength. However, no ready-made 
solution can be offered. On the other hand, the elim¬ 
ination or at least substantial reduction of Monkey 
Point bars is considered essential for improvement of 
port operations. It is believed that the means to 
achieve it could best be determined from a series of 
hydraulic model tests and it is recommended that the 
Commissioners engage the services of one of the 
recognized hydraulic laboratories in Europe or in the 
United States. 

c. General-cargo Wharves 
In the modern concept of design of general-cargo 

wharves the handling capacity assigned to a wharf 500 
to 525 ft. long, accommodating a five-hatch ship, is 
200,000 tons per year. This capacity is based on a 
handling rate of 25 tons per hatch per hour, on an 
eight-hour day, and on 200 working days per year. It 
is further predicated on a spacious transit shed, of 
approximately 92,500 sq. ft. area, and on complete 
mechanization of dockside cargo handhng. The as¬ 
sumption of 200 working days a year, corresponding 
to 67 % berth occupancy, has been found necessary to 
accommodate the uneven ship arrival and departure 
schedules, adverse weather conditions, labor and 
transport difficulties. The hourly rates of handhng 
attained in various United States ports, where a large 
part of their commerce is composed of mixed general 
cargo similar to that of Rangoon, exceeded consider¬ 
ably the 25 tons per hatch per hour and rates of 
30, 35 and 40 tons per hatch per hour are recorded. 
Even at the antiquated New York piers an average of 
18 tons per hatch per hour are handled by gangs con¬ 
sisting of 17 to 20 stevedores. Whenever necessary, the 
daily rate of handling can be increased up to 100% by 
working two shifts per day. 

The need for mechanization of dockside cargo 
handling in the Port of Rangoon becomes evident 
from the comparison of the number of wharves neces¬ 
sary for handling the future cargo volume when using 
present handling methods and when applying mech¬ 
anical handhng. In order to handle 1,820,000 tons in 
fiscal year 1959-60 nine wharves with an annual 
capacity of 200,000 tons each would be required. This 
demand could be satisfied by rebuilding Sule Pagoda 
Wharves Nos. 5, 6 and 7 and by introducing mechan¬ 
ization on all nine wharves. On the other hand, should 
even the prewar rate of approximately 700 tons per 
day be attained (at the cost of working the stevedores 
practically around the clock and having no margin for 
increase of daily rate of handhng) 14 wharves would 
be required on the basis of 200 working days a year, 
or five new wharves would have to be built in addition 
to reconstructed Sule Pagoda Wharves Nos. 5,6 and 7. 
As the cost of mechanization is extremely small in com¬ 
parison with the cost of a wharf, mechanization of dock- 
side cargo handling is the most economical solution. 

At most of the sea ports in the United States where 
commerce consists of mixed general cargo similar to 
that handled in Rangoon, the type of handhng equip¬ 
ment is basically the lift truck, pallets, tractors and 
trailers. The pallets are loaded in the ship's hold and 
arc lowered to the wharf, there they are picked up by 
lift trucks and transported to the transit shed. When 
distances are greater than 300 feet, tractors and trailers 
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are used for transport of pallets, or a combination of 
hft trucks with tractor-trailers. Mixed cargo is handled 
in small lots; steel racks with several shelves are often 
used in the transit sheds for storage of pallets. There 
is no set procedure. For determination of the number 
and types of equipment required in each particular 
case, detailed cargo routing and handling studies 
would be required. 

Wharf cranes are not required for efficient cargo 
handling. They are not used in American ports, and 
all handhng between ship and wharf is by ship's gear 
only. If wharf cranes are desired, there is no objection 
to their use, but it would be more advantageous to 
invest in more efficient handhng equipment. If wharf 
cranes are obtained, then the hfting capacity should 
be not less than three tons and a modern type of crane 
used. The two-ton capacity cranes erected at the 
Brooking Street Wharves incorporate a level-luffing 
system based on multiple reeving of wire ropes. The 
disadvantages of this type of level-luffing system are 
widely recognized in continental European ports, and 
its use on new cranes is not accepted there. However, 
if the port decides to acquire additional new wharf 
cranes, then a more modern type should be selected, 
and consideration should be given to the "M.A.N." 
type which the French Commission for Standardiza¬ 
tion of Cargo Handhng Equipment, after extensive 
research, adopted as the standard crane of three-ton 
capacity to be used in the rehabilitation of the French 
ports. 

The 40-ton crane which is located at the west end 
of the Brooking Street Wharf No. 2 is installed in an 
unusual way with the tracks at right angles to the 
wharf face. Its field of action is therefore extremely 
limited. Furthermore, when the heavy load is in a hold 
out of the crane's reach, it often has been necessary, 
after discharge of the hght cargo from the same hold, 
to take the ship out into the stream, turn it, and pos¬ 
sibly to wait for the tide, in order to back up to the 
wharf. In addition, the location of the crane and rails 
prevents use of wharf area for cargo transit purposes, 
and obviates the enlargement and extension of the 
transit shed which will be necessary in obtaining an 
increased handhng rate. Since the wharf is not de¬ 
signed for the movement of the 40-ton crane along the 
wharf face, and in view of the disadvantages of its 
present location, consideration should be given to its 
replacement by a floating crane of equal capacity, a 
crane which could serve all berths and could be used 
in salvage and other port operations. The present 
crane could be converted easily into a floating unit, 
or if desired, a new floating crane could be obtained 
and the present crane utilized beneficially at the exist¬ 
ing marine yards or at the drydock recommended later 
in this report. 

For design of general-cargo wharves in the Port of 
Rangoon a wharf capacity of 200,000 tons per year 
should be considered. This capacity is based on being 
able to achieve an average handhng rate of 25 tons 
per hatch per hour or 1,000 tons per berth per shift 
of eight hours. For the needs in the immediate future 
the general cargo tonnage expected in fiscal year 
1959-60 of 1,820,000 tons should be considered. This 
tonnage would require the nine wharves, which would 
be made available when the reconstruction of Sule 
Pagoda Wharves Nos. 5, 6 and 7 is completed. This 
requirement is in keeping with the Commissioners' 
seven-year program which provides for the initiation 
of the reconstruction of these three wharves in about 
1954. 

However, planning should not cease with the nine 
berths and additional berthing must be provided in 
orderly succession to have the facilities available when 
required by the demands of commerce. After the con¬ 
struction of Sule Pagoda Wharves Nos. 5, 6 and 7 has 
been completed, it would be prudent to continue im¬ 
mediately with Nos. 8, 9 and 10. Along the riverfront 
between Sule Pagoda Wharf No. 7 and Brooking 
Street No. 1 there is an ideal section of deep water 
which would permit three additional berths with 
lengths of about 500 feet each. Although parts of this 
area are subject to aesthetic restrictions, a suitable 
architectural and landscaping treatment could prob¬ 
ably be developed that would satisfy the intent of the 
restrictions while accommodating the much-needed 
expansion of facihties. 

With the construction of berths numbered 8, 9 and 
10 there will be a continuous general-cargo section 
extending for 12 berths from Sule Pagoda No. 1 
through Brooking Street No. 2. These wharves wiU be 
adequate for the estimated foreign general-cargo com¬ 
merce up to fiscal year 1967-68. However, to accom¬ 
modate the additional commerce by 1971-72 berth No. 
13 wiU be needed and by 1978-79 berth No. 14 will be 
required. Berths numbered 13 and 14 can be provided 
in the section just east of Brooking Street Wharf No. 
2; however, with the completion of these 14 berths 
for general cargo, full use has been made of the cen¬ 
tral deep-water section of the port. For commerce 
demands in excess of the capacities of these 14 berths 
a new general-cargo area may have to be estabhshed 
at other locations on the Rangoon River. The only 
other sections with favorable deep-water conditions 
are either at Ahlone or Kemmendine. 

As previously indicated, in the modern concept of 
general-cargo wharf design a handhng rate of 25 tons 
per hatch per hour is predicated on a spacious transit 
shed, with a floor area of about 92,500 sq. ft., or a 
shed approximately 420 ft. by 220 ft. Sheds of these 
dimensions could be built on aU newly constructed 
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wharves, except at Brooking Street berth No. 4, 
where the shed would be 340 ft. by 220 ft. The total 
area of the transit sheds presently existing at the six 
wharves amounts to 303,500 sq. ft. or an average of 
only 50,583 sq. ft. per shed. With fuU mechanization 
this area would accommodate a handling rate of not 
more than about 14 tons per hatch per hour. It is 
therefore proposed to enlarge the existing sheds as 
shown in the foUowing tabulation: 

Present Proposed 

Berth 
Size 
(ft.) 

Area 
(sq.ft.) 

Size 
(ft.) 

Area 
(sq.ft.) 

Sule Pagoda Wharves 
Berth No. 1 

>»      >>   ^ 
»      >»   -J 

4 

Brookmg Street 
Wharves 

Berth No. 1 
„      „   2 

360 X 150 
380 X 150 
340 X 125 
420 X 150 

240 X 150 
340 X 150 

54,000 
57,000 
42,500 
63,000 

36,000 
51,000 

360 X 240 
380 X 240 
370 X 240 
420 X 220 

420 X 220 
340 X 220 

86,400 
91,200 
88,800 
92,400 

92,400 
74,800 

The additional 222,500 sq. ft. represent an increase 
of 73-5%. The total provided transit-shed area of 
526,000 sq. ft. corresponds to an average of 87,667 sq. 
ft. per shed and it is estimated that this area would 
permit the attainment of a handhng rate of approxi¬ 
mately 23-8 tons per hatch per hour. Thus, with full 
mechanization of cargo handhng, the six existing 
berths with enlarged sheds could handle in 200 shifts 
of eight hours each about 1,142,000 tons annuaUy. 
With berths 5, 6 and 7 in operation the handhng 
capacity of the nine berths would amount to about 
1,742,000 tons per year, which is approxhnately the 
volume of the commerce to be expected in fiscal year 
1958-59. For the following years the requhed transit- 
shed capacity would be: 

Gen. Cargo Capacity 
Period to be of Area of Capacity 
(fiscal Handled Wharves Sheds of Sheds of Sheds year) (tons) (tons) (sq.ft.) (tons) 

1958-59 1,720,000 1,800,000 803,200 1,742,000 9 
1960-61 1,915,000 2,000,000 895,600 1,942,000 10 
1962-63 2,090,000 2,200,000 988,000 2,142,000 11 
1965-66 2,305,000 2,400,000 1,080,400 2,342,000 12 
1969-70 2,515,000 2,600,000 1,172,800 2,542,000 13 

Due to the fact that space limitations prevent the 
enlargement of transit sheds at Sule Pagoda Nos. 1,2 
and 3 and Brooking Street No. 2 to required dimen¬ 

sions the average capacity of the transit sheds is less 
than 200,000 tons per year, which is the asstimed 
capacity of a berth. Therefore, the availabihty of re¬ 
quired transit-shed facihties would control the total 
annual handUng capacity. The above tabtilation indi¬ 
cates that berths Nos. 9 to 14 should be ready for 
operation in the years 1958, 1960, 1962, 1965, 1969 
and 1974 respectively. However, the reconstruction 
of the existing transit sheds cannot be started untU 
replacements are available or untU the Sule Pagoda 
Transit Sheds Nos. 5,6 and 7 are in operation, and the 
construction program should be plaimed accordingly. 
The locations of the aforementioned features are 
shown on Plate 4 entitled "Proposed General Cargo 
Wharves." 

In the design of a modern general-cargo port it is 
customary to provide storage capacity equal to at 
least 50 to 75 % of the transit capacity. It is considered 
that in the Port of Rangoon, with the buUc of the sea¬ 
going commerce of foreign source and destination, it 
would be prudent to provide a storage area of 65 to 
70 % of transit-shed area, or about 850,000 sq. ft. The 
wharf area is very restricted in width, being less than 
500 ft. wide at the Sule Pagoda Wharves Nos. 1 to 7, 
Therefore it is proposed to provide second-story 
warehouses over aU transit sheds with the exception of 
Sule Pagoda Shed No. 4. The enlargement of this 
transit shed is only 70 ft. (from 150 ft. to 220 ft.), and 
it is considered that this width is not enough for an 
adequate warehouse. The widths of the second-story 
warehouses are 90 ft. over Transit Sheds Nos. 1 and 2, 
115 ft. over Transit Shed No. 3, and 100 ft. over aU 
other transit sheds. In addition to these 13 second- 
story warehouses there are provided five groimd-floor 
warehouses in back of the Sule Pagoda Transit Sheds 
Nos. 4, 5, 6, 7 and 10 and three warehouses in back 
of the Brooking Street Transit Sheds Nos. 1, 3 and 4. 
The dimensions of five of these ground-floor ware¬ 
houses are 420 ft. by 100 ft.; the dimensions of three 
others vary from 320 ft. by 100 ft. to 500 ft. by 100 ft. 
depending on available space. The total floor area of 
aU 21 warehouses is about 853,000 sq. ft. In addition 
to the warehouses ample open storage areas are pro¬ 
vided. The locations of both the existing and pro¬ 
posed transit sheds and warehouses are as shown on 
Plate 4. 

It is proposed to modify the existing raUway and 
road layout to provide each warehouse and transit 
shed with sufficient railway trackage and with ade¬ 
quate road access. AU wharf areas should be properly 
surfaced to permit the fuU development of cargo- 
handhng operations. To provide the connection 
between the raU tracks in the area of Brooking Street 
Wharves and those in the area of Sule Pagoda 
Wharves it is proposed to extend the west end of the 
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Brooking Street Wharf by about 150 ft. at an early 
stage of the construction program. At a later stage this 
extension would be connected to Sule Pagoda Wharf 
No. 10. 

Assuming that the development of the foreign com¬ 
merce in the Port of Rangoon will follow approxi- 
inately the forecast trend, the provision of new facili¬ 
ties for handhng of general cargo would require a 
construction program practically continuous over the 
next 20 years. The construction could be accomplished 
in the five following stages: 

Stage I. (To be ready for operation by 1958.) 
(1) Mechanize unmediately as much as possible the 

transit sheds at Sule Pagoda berths Nos. 1, 2, 3 and 4 
and Brooking Street berths Nos. 1 and 2. 

(2) Construct Sule Pagoda Wharves Nos. 5,6 and 7. 
(3) Construct transit-shed-warehouse structures 

and back warehouses at S.P. berths Nos. 5, 6 and 7. 
(4) Mechanize fully S.P. berths Nos. 5, 6 and 7. 
(5) Enlarge transit-sheds at S.P. berths Nos. 1, 2, 3 

and 4 and add warehouses as second story at 1, 2 and 
3. 

(6) Construct back warehouse at S.P. berth No. 4. 
(7) Remove 40-ton crane and convert to floating 

unit. 
(8) Extend B.S. Wharf No. 1 about 150 ft. westward. 
(9) Enlarge transh sheds at B.S. berths Nos. 1 and 

2 and add warehouses as second story on both struc¬ 
tures. 

(10) Construct back warehouse at B.S. berth No. 1. 
(11) Construct rail and highway access facUities. 
(12) Complete mechanization at transit sheds for 

S.P. berths Nos. 1, 2, 3 and 4 and B.S. berths Nos. 1 
and 2. 

Stage II. (Berth No. 8 to be ready for operation by 
1960; No. 9 by 1962.) 

(1) Move passenger accommodations to Lan¬ 
madaw foreshore just west of S.P. Wharf No. 1. 

(2) Construct S.P. Wharf No. 8 before 1960 and 
No. 9 before 1962. 

(3) Construct transit-shed-warehouse structures 
No. 8 before 1960 and No. 9 before 1962. 

(4) Construct rail and highway access facihties. 
(5) Mechanize transit sheds and warehouses. 

Stage III. (To be ready for operation by 1965.) 
(1) Construct S.P. Wharf No. 10. 
(2) Construct transit-shed-warehouse structure and 

back warehouse at S.P. berth No. 10. 
(3) Construct raU and highway access facihties. 
(4) Mechanize transit shed and warehouses. 

Stage IV. (To be ready for operation by 1969.) 
(1) Construct Brooking Street Wharf No. 3. 

R.B.—20 

(2) Construct transit-shed-warehouse structure and 
back warehouse at B.S. berth No. 3. 

(3) Construct rail and highway access facUities. 
(4) Mechanize transit shed and warehouses. 

Stage V. (To be ready for operation by 1974.) 
(1) Construct B.S. Wharf No. 4. 
(2) Construct transh-shed-warehouse structure and 

back warehouse at B.S. berth No. 4. 
(3) Construct rail and highway access facihties. 
(4) Mechanize transit shed and warehouses. 

There are preliminary measures which should be 
undertaken by the Commissioners as soon as possible 
in the endeavor to increase the rate of cargo handling 
even before the mechanization program is effected. 
The Customs services should be studied closely, to 
determine procedures for reducing the required paper 
work and to expedite all cargo clearance operations. 
The lockfasts should be removed from the transit 
sheds to increase the area for cargo handhng. The 
main reasons for lockfasts in the transit sheds are the 
requirement for protection against pilferage and the 
possible objections of insurance companies against 
removal of cargo from transit sheds prior to settle¬ 
ment of claims. Both objections can be ehminated 
easily by providing the same protections against pilfer¬ 
age for the goods outside transit sheds as inside, and 
by assigning to the port a sufficient number of in¬ 
surance appraisers. 

The advantage of daily pay as against monthly pay 
of the dock labor of the Commissioners' Traffic 
Department should be reconsidered in the hght of 
obtaining more able and efficient personnel. Con¬ 
sideration should be given to increasing the demur¬ 
rage rates considerably to accelerate the movement of 
cargo. A program of educating the trade unions of 
port workers should be undertaken immediately in 
the attempt to increase the rate of handling, for 
economics in port operation in Rangoon directly 
affect the economy of Burma as a whole. 

d. Foreshores 
It is estimated that the Lanmadaw and Botataung 

foreshores would handle about 80% of the total 
traffic at all foreshores, or about 1,000,000 to 1,200,000 
tons annually. To prepare the embankments for effi¬ 
cient handling of larger volumes of cargo it is pro¬ 
posed to increase the berthing and storage facihties, 
to improve the access roads and railway connections 
and to introduce the mechanical transport of cargo to 
and from storage. The main improvement of the Lan¬ 
madaw foreshore would consist of the construction of 
a retaining wall along its entire length, thus straighten¬ 
ing the foreshore ahgnment and increasing substan- 
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tially the foreshore area. The details of proposed im¬ 
provements are shown on Plates 3 and 4 entitled 
"Suggested Reconstruction—Lanmadaw Foreshore" 
and "Suggested Reconstruction—Botataung Fore¬ 
shore." 

(1) Lanmadaw Foreshore 

The improvements recommended for this foreshore 
under the over-all development plan include modifica¬ 
tions to the foreshore, the pontoon jetties, and the 
warehouses. Foreshore modifications would include 
the construction of a pile-supported reinforced-con- 
crete stepped retaining waU about 5,200 ft. long, ex¬ 
tending from Sule Pagoda Wharf No. 1 to Ywathit 
Creek and along the left bank of the creek. The fiU 
between the retaining wall and the existing foreshore 
would add from 20 ft. to 170 ft. to the foreshore width 
and about 400,000 sq. ft. to its area. The jetty modifi¬ 
cations would include the progressive replacement of 
the existing 16 pontoons which have a total berthing 
space of about 2,100 ft. with 16 pontoons dimensioned 
30 ft. by 200 ft., with two bridges each, with a total 
berthing space of 3,200 ft. The berthing space will be 
thus increased by about 50%. Warehouse modifica¬ 
tions would include reconstruction and replacement 
of existing sheds and godowns (with a total area of 
363,700 sq. ft.) with new warehouses and open storages 
having a total area of 643,000 sq. ft. The storage area 
thus will be increased by about 77 %. 

For preliminary cost estimates it is assumed that 
the existing warehouse space would be increased by 
about 50% to 540,000 sq. ft. and the balance of the 
newly provided area, or 103,000 sq. ft., would be open 
storage. Reconstruction is recommended of the exist¬ 
ing roads and the construction of new roads to pro¬ 
vide a 90-ft. to 100-ft. wide road along the foreshore, 
50-ft. wide roads between the warehouses, a 100-ft. 
wide access road at the Morton Street gate and cor¬ 
respondingly wide accesses at other gates. The pave¬ 
ment of the entire area of the foreshore not occupied 
by storage wiU permit the use of tractors and trailers 
for transport of goods from warehouses to jetties. 
Modifications and extension of the existing railway 
layout will be required to provide two railway tracks 
along the embankment and railway sidings at each 
warehouse. It wiU be necessary to provide mechaniza¬ 
tion of cargo transport to and from the warehouses. 
In view of the existing space limitations of the Lan¬ 
madaw foreshore consideration should be given to a 
special treatment of hving quarters, recreation areas 
and parks to insure full availabihty of the needed 
working areas. 

At the Lanmadaw foreshore the construction of the 
retaining wall and of the new warehouses, the instal¬ 
lation of the new pontoons and other required im¬ 

provements should proceed in such a way as not to 
interfere with the already congested traffic. It is there¬ 
fore suggested to begin the construction at Ywathit 
Creek and then proceed eastward along the foreshore. 
It is assumed that with the start of shipping of export 
rice from Ahlone Wharf the use by SAMB of the 
Keighley Street pontoons No. 1 and 2 could be dis¬ 
continued. This would permit the construction of 800 
to 1,000 ft. of retaining wall, the installation of new 
pontoons Nos. 1 to 3, and the construction of Ware¬ 
houses A to E. Then the berthing of craft using Keigh¬ 
ley Street No. 3 and William Street pontoons could 
be transferred to new pontoons, thus aUowing the 
progressive construction of an additional section of 
retaining wall. In that manner the entire new foreshore 
could be built, section by section. 

(2) Botataung Foreshore 
The improvements recommended for this foreshore 

under the over-all development plan include extension 
of the foreshore, the installation of additional pon¬ 
toon jetties, and the reconstruction and modification 
of the warehouses. Extension of the foreshore should 
be made west to the boundary of the storeyard of the 
Commissioners. With the organization of a central 
coal depot at the new coal wharf, as described later in 
this chapter, the present coal yards of the Burma Rail¬ 
ways and the Coal and Coke Agency can be eliminated 
and these areas turned to the use of the Commissioners. 
It is proposed to transfer the stores of the Commis¬ 
sioners' chief engineer to one of these areas, prefer¬ 
ably to that of the railway coal yard, adjacent to Com¬ 
missioners' Work Shops. This would permit the use 
of Botataung Jetty No. 2 by river-borne commerce, 
now used exclusively for the chief engineer's stores; and 
it would also allow the construction of Warehouse A. 

Installation of additional pontoons and jetties 
should be accomplished. There are at present five 
pontoons at the Botataung foreshore, three of which 
are sized 40 ft. by 200 ft. It is proposed to instaU four 
additional pontoons 40 ft. by 200 ft., thus increasing 
the total number of pontoons to seven and the berth¬ 
ing space to 1,400 ft., an increase of nearly 100% over 
the present berthing space of about 720 ft. There 
should be constructed new warehouses with a total 
area of about 307,000 sq. ft., replacing the existing 
warehouses having an area of about 214,700 sq. ft. 
The increase of storage area wiU be about 43 %. The 
access roads should be relocated and the areas around 
the warehouses paved. Relocation of railway tracks 
wUl be required and provision made for railway sidings 
at each warehouse and for connections to a track 
along the embankment. It will be necessary to provide 
mechanization of cargo transport to and from the 
warehouses. 
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The reconstruction of the foreshores should start as 
soon as Ahlone Wharf No. 1 is in full operation, thus 
taking away from the foreshores a part of the export 
rice trade. It is advisable to start first whh the improve¬ 
ment of the Botataung foreshore, as the construction 
work there would interfere least with cargo-handling 
operations. The improvement could start with the in¬ 
staUation of the additional pontoon jetties. 

The construction of warehouses could be conveni¬ 
ently started with Warehouses A and B. After their 
completion and the goods have been transferred from 
the old warehouses, the latter could be removed pro¬ 
gressively and replaced by the new ones. As the future 
development of inland exports requires additional 
storage space. Warehouses B, C and D could be ex¬ 
tended as shown in dotted lines on Plate 4 entitled 
"Suggested Reconstruction Botataung Foreshore." 
This extension would provide an additional 75,000 sq. 
ft. of storage area. However, the lengthening of these 
three warehouses would necessitate prior removal of 
living quarters of the Port Police to a nev,' location out¬ 
side the port boundaries and demohtion of the present 
quarters between Strand Road and Hoppers Road. 

e. Rice Export Wharves 
At present, rice is delivered in lighters to the ship's 

side in midstream. These lighters either originate at 
the miUs with delivery phased to coincide with ship 
arrival, or are loaded at the various sites of storage in 
the port and adjacent areas. As previously indicated, 
about 40 to 45 % of the present annual rice export is 
by hghterage of the first category and the bulk of the 
remaining rice is lightered later from warehouse to 
ship. If the procedure of loading with mechanical 
equipment at dockside could be obtained for at least 
the export cargo which has been stored, then the ex¬ 
pensive and slow hghterage could be eliminated on 55 
to 60% of the export rice. In this direction, the Com¬ 
missioners for the Port of Rangoon have assigned 
temporarUy to the State Agricultural Marketing 
Board the use of the present Ahlone Wharf (No. 1). 
Until now only a few ships have been loaded at dock- 
side, but the limited experience already obtained has 
shown that the rate of loading in that manner, even 
though by coolie labor, was about double that ob¬ 
tained when loading a ship in midstream from lighters. 

The lift-truck system of mechanized handling, using 
pallets, lends itself well to such commodities as bagged 
rice. In various rice-loading ports in the United States 
and where other bagged goods are handled, rates of 
handling are obtained which vary up to 30 and 45 
tons per hatch per hour and some have realized up to 
60 tons. It would be reasonable to assume that use of 
similar equipment at the Port of Rangoon would pro¬ 
duce rates up to 30 tons per hatch per hour. With five 

hatches working, the rate of loading a ship in an eight- 
hour day would be 1,200 tons or 240,000 tons in 200 
working days per year. This rate could be increased 
whenever necessary up to 100"<, by working two 
shifts. Since during four to five months per year the 
volume of export is considerably over the average, it 
may be assumed safely that a single berth with ade¬ 
quate transit accommodations and mechanical hand¬ 
ling equipment would be in excess of 300,000 tons per 
year. 

When using the pallet and lift-truck system, the rice 
bags could be loaded at railway car or truck onto 
pallets, transported to the transit shed either by lift 
truck or trailer and tractor, stacked by lift truck, 
transported to dockside either by lift truck or trailer, 
and thence loaded into the ship's hold where it would 
be unloaded by hand. The only times the bags are 
manhandled would be at railway car or truck on 
arrival from dead storage and unloading in the hold. 
To realize the maximum benefits would require the 
establishment of a definite traffic-flow pattern, which 
must be followed, and an adequate supply of equip¬ 
ment and operators. 

In comparing the pallet system with mechanical 
conveyors, it is to be noted that the bags have to be 
loaded by hand on conveyors, removed by hand from 
the upper end of conveyor for stacking and removed 
by hand from storage, for transport to ship's side. It 
will be difficult to maintain in these conditions a steady 
flow of cargo, which is the prerequisite of efficient 
and economical operations. It is of interest to note 
that the conveyors were tried and rejected in rice- 
exporting ports of the United States, which now use 
only the fork-lift truck system. 

(1) Ahlone Wharf No. 1 
The existing Ahlone Wharf (No. 1), well situated 

on deep water with three transit sheds served by rail¬ 
way and road close to the wharf, should continue to 
be used as a rice export depot. However, the sheds 
must be used for transit only and dead or long-time 
storage must be at other locations so as not to inter¬ 
fere with other scheduled port operations. The present 
sheds have an area of about 90,000 sq. ft. and with 
mechanical equipment would be able to furnish 60 to 
65 % of that area for stacking. This would provide 
transit storage for 10,000 to 12,000 tons, which would 
be adequate for two full ship loads. The minimum 
amount of rice to be moved over this wharf should be 
held at 300,000 tons. 

Certain modifications and improvements should be 
made as soon as possible at Ahlone Wharf No. 1 to 
condition it for the rice trade. The three timber ramps 
extending between sheds and wharf should be re¬ 
moved, the area filled in with a pile-supported con- 
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Crete deck, and the present wharf strengthened. The 
areas around the sheds should be paved. The present 
railway and highway facihties will require improve¬ 
ments to permit delivery of about 2,400 tons per day. 
The recommended improvements are shown on Plate 
7 entitled "Proposed Rice Wharves." 

(2) Ahlone Wharf No. 2 
When the volume of rice export tonnage approaches 

the prewar level a second wharf should be provided 
for rice handling. The Commissioners have available 
immediately downstream of Ahlone Wharf No. 1 a 
strip 500 ft. in length; beyond that, the land is leased 
by the Commissioners to the State Timber Board. The 
frontage of 500 ft. will be sufficient for an additional 
berth; however, the width restricts railway approach 
and two transit sheds would be required. The new 
Ahlone Wharf No. 2 should be a marginal type, 500 
feet in length, and abutting on No. 1 to provide a con¬ 
tinuous deck surface. The wharf apron should be 50 
to 60 ft. wide and two transit sheds, each 175 ft. by 
250 ft., constructed. Railway sidings and paved areas 
should be provided as required to serve adequately all 
access needs. The schematic layout of Wharf No. 2 is 
as shown on Plate 7. 

L Coal Import Wharf 
As shown previously in this report there is an ur¬ 

gent need of facilities to unload the coal ships mech¬ 
anically and this requirement can best be satisfied 
through the installation of a coal wharf with a 
mechanical coal-unloading bridge. A detailed analysis 
was made of this problem in a project report and the 
data included herein is summarized from that report. 
This wharf would eliminate costly lighterage, increase 
the handling rate with consequent reduction in handl¬ 
ing costs, reduce the turn-around time of the coal 
vessels, and concentrate the trade in one depot instead 
of the three major ones presently used. 

The coal wharf should be in one of the deep-water 
sections of the port, should have adequate railway 
and highway access, should be in an area where coal 
dust would not be troublesome, and preferably should 
be as near as possible to the rice-handhng wharves 
since the same Government of the Union of Burma 
Shipping Board vessels bringing coal would be used 
in the rice export trade. The site that best fulfills all of 
the above criteria is on the left bank of the upper 
Rangoon River, immediately upstream of the Ahlone 
rice wharves and the Hindu Burning Ghat. The site 
should incorporate the area from the Ghat upstream 
to the Innes Road creek. This entire reach, represent¬ 
ing a frontage of about 950 to 1,000 ft., should be re¬ 
served for coal-handling facUities. 

The wharf should be of the marginal type. It should 

have a small shipside apron, about 12 to 15 ft. wide, 
and an adequate support for the rails of the coal-un¬ 
loading bridge. A concrete sheet-pile retaining waU 
should be incorporated with the apron and riverside 
bridge rail supports. Concrete sheet-pile retaining 
walls also would inclose the wharf ends. The minimum 
length of the wharf should be not less than the berth¬ 
ing requirements of one collier; however, the storage- 
area requirements would fix the actual dimensions. 
Considering that a storage of a three-month demand 
should be provided, the fiscal year 1959-60 demand 
would be for approximately 75,000 to 80,000 tons. 
With base width of the stockpile of 190 195 ft., the 
required length of wharf necessary to provide storage 
for about 75,000 to 80,000 tons would be 825 ft. 

The coal-handling bridge would have a span of 
about 200 ft. and would travel over the full length of 
the wharf. At the river side the bridge would have a 
raisable section so as to clear the vessels when they 
are maneuvering at the wharf. At the land side the 
bridge would have a cantilever reaching over the rail¬ 
way tracks. A bin with a capacity of about 60 tons 
could be installed at the land-side leg, equipped with 
gates for loading of cars and trucks. The bucket 
would have a capacity of about five tons of coal. It was 
estimated that this bridge would handle about 1,500 
tons of coal in an eight-hour shift, or 3,000 tons per 
day of two shifts when unloading the ships; however, 
in rehandling about 75 % of the storage while loading 
in railways cars and trucks the bridge would operate 
at about two thirds of this rate, or approximately 
1,000 tons per shift. Thus, for a commerce of about 
300,000 tons, the bridge would be used 200 shifts in 
unloading and 225 shifts in rehandhng. The pertinent 
data regarding the proposed coal-handhng depot are 
shown on Plate 12 entitled "Proposed Coal Wharf." 

g. Marine Repair and Dry-docking 
Dry-docking facilities are a necessary element of 

ship-repair installations of a properly appointed port. 
In most of the world ports, with the volume of traffic 
comparable to that of the Port of Rangoon in the pre¬ 
war period, the available dry docks are of a size suffi¬ 
cient to accommodate nearly all types of vessels calUng 
at the port. However, the geographical location of 
Rangoon and the proximity of dry docks at Calcutta 
and Singapore practically excluded the demand for 
dry-docking of larger vessels in the Port of Rangoon. 
The marine shpways available at the boatyards and 
work shops operated by the various government 
agencies, as well as the only existing privately owned 
dry dock in the Port of Rangoon, aU have a hmited 
capacity and were provided originally to serve the 
harbor craft of the Commissioners for the Port of 
Rangoon, the vessels of the Mercantile Marine De- 
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partment, the fleet of Inland Water Transport Board 
and other government-owned craft. 

According to the records of the Nautical Adviser, 
as of September 1951, there were in Burma 51 vessels 
varying in length from 110 to 340 ft., all of which 
should normally be docked at least once a year. Of 
these, 46 were small ships which could have entered 
Kahn's dock when breadth and length of vessel was 
considered; but, as mentioned previously, due to 
restrictive sill conditions, only 14 of the 46 craft could 
use the dock. Since then the Union of Burma Ship¬ 
ping Board has been estabhshed. It already has placed 
in service the S.S. Pyidawtha, a vessel about 245 ft. 
long with a 39-ft. beam, plying between Rangoon and 
the Arakan outports of Akyab, Kyaukpyu and Sando¬ 
way. Orders have been placed for two additional 
coastal vessels of similar dimensions. Four vessels are 
contemplated for the India rice-coal trade. These will 
be about 425 ft. in length, with freshwater draft 
loaded not over 23 ft. Two of these vessels are under 
construction and scheduled for delivery in April and 
August 1954. None of these vessels could use Kahn's 
Dry Dock. 

In consideration of an annual docking time of 10 
to 12 days per vessel, it would appear that the 51 
vessels as of September 1951, plus seven vessels of the 
Union of Burma Shipping Board, would require about 
580 to 700 docking days per year. Considering the 
impending augmentation of various fleets, such as of 
the harbor craft of the Commissioners for the Port of 
Rangoon, of the Burma Navy and others, it would be 
reasonable to consider a requirement in the immediate 
future of not less than 800 docking days. Out of the 
total number of vessels to be docked annually in Ran¬ 
goon, there were in September 1951 five vessels too 
large to enter Kahn's Dry Dock. In the same category 
would fall the seven ships of the Union of Burma 
Shipping Board, the Burma Navy vessels of the 
"Mayu" class or larger, and a certain number of the 
larger types of private vessels. Considering the cumu¬ 
lative repair needs of all these vessels, it appears evi¬ 
dent that adequate dry-docking facihties should be 
provided for them at an early date at the Port of Ran¬ 
goon (see Plate 13). 

Summarizing the above data, it can be concluded 
that the total required dry-dock capacity in the Port 
of Rangoon could be supphed by two small dry docks 
—approximately of the same size as Kahn's Dry 
Dock—and by one larger dry dock. The latter must 
be of a size sufficient to accommodate government 
vessels up to 425 ft. in length and 8,000 dead-weight 
tons and the privately owned vessels of the Liberty 
and the T-2 Tanker classes, or vessels up to about 525 
ft. in length, 68 ft. breadth and dead-weight tonnage of 
approximately 17,000 tons. Prehminary investigations 

indicate that one of the additional small dry docks 
required in the Port of Rangoon could be obtained 
relatively quickly and at low capital investment by the 
conversion of the existing wet dock at the Dalla Dock¬ 
yard of the Inland Water Transport Board into a small 
dry dock. Kahn's Dry Dock would continue to serve 
as a second unit. The third unit, a dock capable of 
accommodating larger vessels, must be a completely 
new instaUation. 

(1) Improvement of Kahn's Dry Dock 
Preliminary inspection of Kahn's Dry Dock indi¬ 

cated that the structure is in a fair condition. However, 
a substantial improvement of its efficiency by means of 
minor alterations does not appear practicable. The 
height of the siU is only about three feet. Thus, the pos¬ 
sible lowering of the sill by one foot or 1-5 feet, and 
the concurrent rebuilding of gates, would not materi¬ 
ally improve the entrance conditions. Any reconstruc¬ 
tion for the purpose of a substantial lowering of the 
sill or of an increase in horizontal dimensions would 
require practicaUy complete demolition of the existing 
structure and the construction of an entirely new dock. 
However, Pazundaung Creek should be ehminated as 
a location of new docking facihties. Therefore, no 
major changes of Kahn's Dry Dock are recommended 
and the only improvements suggested are those of the 
unwatering system and other general rehabilitation 
measures. An additional disadvantage of Kahn's Dry 
Dock is the lack of any repair-shop facihties. The re¬ 
pair of dry-docked ships would have to be done at the 
shops of the Government Dockyard at Dawbon, on 
the opposite bank of and downstream along Pazun¬ 
daung Creek. In view of other limitations of Kahn's 
Dry Dock, it appears that costly shop installations 
there would not be warranted. If Kahn's Dry Dock is 
used for service of shallow-draft vessels it would fit 
well into a general docking plan for the Port of Ran¬ 
goon. 

(2) Reconstruction of Wet Dock at DaUa Dockyard 
From prehminary inspection and analysis it appears 

that, with the construction of an entrance-gate bay, 
the wet dock could be converted economically into a 
suitable dry dock, retaining approximately the same 
draft and horizontal clearances. New walls and floor 
also may be required, depending on the results of soil 
explorations and tests and of detailed engineering in¬ 
vestigations. This dock would be of prime importance 
because of its location on the Rangoon River and its 
nearness to up-to-date shops and marine repair facili¬ 
ties. Its main disadvantage would continue to be the 
high elevation of the siU. The reconstruction of the 
DaUa Wet Dock could be started immediately and the 
period of reconstruction would depend mainly on the 
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design, delivery period of the gate and construction 
of the entrance bay. 

(3) Construction of a New Dry Dock 

For medium-sized ports such as Rangoon, and for 
vessels not longer than 400 ft., it is generally considered 
more economical to install marine slipways than dry 
docks. However, the magnitude of Ihe tidal range and 
the heavy silt load carried by the Rangoon River 
create special problems, and it is doubted whether 
that conclusion is applicable to Rangoon, even though 
the length of vessels to be docked would not exceed 
materially the 400-ft. limit. The relative advantages of 
a floating dry dock versus a graving dock were dis¬ 
cussed by various government agencies concerned. It 
was concluded that a graving dock was preferable to 
a floating dry dock. Although the first costs of the 
floating dock would be less, the annual maintenance 
and upkeep costs would offset the initial advantage. 
An additional argument against a floating dry dock 
in the Port of Rangoon is the lack of convenient areas 
in the harbor where water depth would be sufficient 
for the use of a floating dry dock of the required 
capacity. It appears that the larger dry dock, as well 
as the two smaller units, should be of the graving-dock 
type. 

From the characteristics of the vessels to be docked, 
the new dry dock should have horizontal clearances of 
about 550 ft. in length and 70 ft. in width. The eleva¬ 
tion of the sill should be determined by the general 
entrance conditions to the port. Assuming that with 
the improvement of entrance conditions the depth 
over the bar at Monkey Point would be at least 18 
ft. at Mean Low Water Springs, the dock siU also 
should be at elevation minus 18. The dock coping 
would be at elevation plus 24, which is the general 
design elevation of the foreshores and wharves. 

To be completely usable, a dry dock should be 
accessible at all stages of tide. This requirement ex¬ 
cludes any location along Pazundaung Creek; there¬ 
fore, the first selection of sites for the new dry dock 
would be along the Rangoon River. The dry dock 
should be located preferably as near as possible to the 
port entrance to facilitate the docking of a ship in dis- 
stress. Furthermore, in order to eliminate duplication 
of engineering shops and equipment, it would be 
desirable to site the new dry dock in an area already 
serviced, at least to a large extent, by such equipment. 
Finally, the site should be large enough to permit the 
construction of an additional dry dock or dry docks, 
should the need arise in the future. Acceptance of 
these requirements would limit the choice of site to 
either the IWTB Dockyard at Dalla or to the grounds 
adjoining the Commissioners for the Port of Rangoon 
Work Shops. Suitable areas exist at both sites for the 

construction of a dry dock of the required size. Ex¬ 
penditures on additional shops and equipment would 
be more at the commissioners' site than at Dalla, and, 
due to river shoahng conditions, more extensive main¬ 
tenance dredging wiU be required at the Commis¬ 
sioners' site. These disadvantages may be offset by 
better accessibility to railway and highway and less 
cost for transport of labor and material to commis¬ 
sioners' site than to Dalla. Final determination of 
suitability and of relative advantages of both sites 
would be possible only after evaluation of soU ex¬ 
plorations and tests and extensive engineering in¬ 
vestigations. The prehminary inspections seem to 
indicate that the cost of construction would be about 
the same at either site. 

(4) Marine Repair Management 

Should Government acquire Kahn's Dry Dock as 
recommended by the "Committee to Consider a Pro¬ 
posal for Construction of a Graving Dock in Ran¬ 
goon," that dock might be placed under the jurisdic¬ 
tion of the Mercantile Marine Department because of 
its proximity to the Government Dockyard at Daw¬ 
bon. The conversion of the wet dock of the Inland 
Water Transport Board at Dalla into a dry dock might 
place the operation of that unit under the Inland Water 
Transport Board. Should the new 550 ft. by 70 ft. dry 
dock be constructed at the Dalla site in the midst of 
the IWTB dockyard, it is natural to assume that that 
agency would then be held responsible for its opera¬ 
tion. If the dock were sited at the Commissioners for 
the Port of Rangoon Work Shops, and if those shop 
facilities were used in the operation of the dock, either 
the natural operators would be the Commissioners or 
the dock and attendant shops would be leased to 
private operators. However, the operation of the 
three docks should be accomphshed by one agency in 
order that the docking services may be utihzed to the 
maximum efficiency. 

The marine repair facilities now separately operated 
at Rangoon and at the outports and river terminals 
are these: 

Rangoon 
(a) Dalla Dockyard^Inland Water Transport 

Board. 
(b) Rangoon Foundry—Inland Water Transport 

Board. 
(c) Government Dockyard (Dawbon)—MercantUe 

Marine Dept. 
(d) Kahn's Dry Dock—Mercantile Marine Dept. 
(e) Commissioners for the Port of Rangoon Work 

Shops. 

Akyab 
(f) Arakan FlotUla Company. 
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(g) Mercantile Marine Department (construction 
approved). 

Bassein 
(h) Mercantile Marine Department (for minor 

repairs). 

Moulmein 
(i) Inland Water Transport Board. 
(/') Mercantile Marine Department (under con¬ 

sideration). 

Mergui 
(k) Mercantile Marine Department (under con¬ 

sideration). 

Mandalay 
(1) Inland Water Transport Board. 
(m) Mercantile Marine Department. 

Rangoon has five separate government boatyards 
operated individuaUy by three different agencies. In 
each case, the bulk of the marine repair is concen¬ 
trated on their own craft. At three places there are 
two yards, each operated by different agencies. In all 
cases it can be assumed that the yards have duplicating 
facilities and can make approximately the same marine 
repairs. These yards are equipped with shops and 
equipment to do the same general work. Equipment, 
facihties, skilled labor, supervision, administration 
and engineering appears to be unnecessarily duph- 
cated. The Arakan FlotUla Company is not a govern¬ 
ment agency but a subsidiary of the British India 
Steamship Navigation Company; however, the facili¬ 
ties of the yards at Akyab could be used by others in 
the area. 

The most economical plan would be to merge all 
vessel and craft repair and to combine all equipment 
and personnel under one department, operated by one 
administration for the coordinated good of aU depart¬ 
ments. The Mercantile Marine Department's basic 
responsibihties are the conservation and maintenance 
of the entrance channels to the outports and the inland 
waterway channels, and the establishment and mainten¬ 
ance of aids to navigation. The basic function of the 
Inland Water Transport Board is the operation of 
vessels and craft for inland waterway transport. The 
chief responsibihty of Commissioners for the Port of 
Rangoon is the handling of cargo. None of these 
agencies is basically suited to the repair and mainten¬ 
ance of marine equipment. 

It is therefore recommended that a new department 
of Government be formed to realize the maximum of 
economy with a minimum of equipment, personnel 
and effort; a department which should function equally 
well in behalf of both government and private opera¬ 
tors of marine craft and equipment. This separate 
department could be called the Department of Yards 

and Docks, and should be administered through the 
Ministry of Transport and Communications. The 
Department of Yards and Docks should assume the 
responsibihty and operation of all existing govern¬ 
ment boatyards and marine facilities and should be 
the department responsible for the operation of the 
new dry docks. 

h. FlotiUa 
The craft and floating equipment considered neces¬ 

sary for the proper and efficient operation of the Port 
of Rangoon are those proposed in the Commissioners' 
seven-year program. This equipment would include 
two buoy vessels, one survey vessel, one pilot vessel, 
one salvage vessel, one fire boat, two light vessels, six 
heave-up boats, eight harbor launches, seven work 
barges, two tugs, one bucket dredge and two hopper 
barges. 

i. Miscellaneous 
Items which are in this category and which are con¬ 

sidered as necessary for the operation of the port and 
which also are included in the Commissioners' seven- 
year program include six more double sets of moor¬ 
ings, the rehabihtation of access facUities, construc¬ 
tion of ancillary buildings and workers' quarters, the 
replacement of mechanical handling equipment and 
wharf cranes, and the rehabUitation of the electrical 
cable distribution system at the wharves. 

j. Personnel Training 
With the introduction of the proposed modern 

methods of cargo handhng, the Commissioners would 
need quahfied personnel for the organization and 
supervision of the operations. The planned extensive 
construction program would require engineering per¬ 
sonnel familiar with modern practices of design and 
construction of various port structures and installa¬ 
tions. As technical and engineering personnel with the 
required quahfications are scarce in Burma, it is 
recommended that the Commissioners for the Port of 
Rangoon initiate at an early date a personnel-training 
program for cargo handling and for the design and 
construction of port instaUations. 

Both civil engineers and materials-handling engin¬ 
eers should be trained in such subjects as cargo handl¬ 
ing, traffic flow, equipment selection and specification, 
and design of river and harbor works. Operations and 
maintenance of equipment should also be taught for 
prospective foremen. This group should be trained 
overseas. The operating and maintenance personnel 
should be trained at home, if possible by foreign in¬ 
structors. The personnel classified as design and con¬ 
struction engineers should be trained overseas in both 
the technical and practical fields. 
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In the first stages of the port development program, 
both design and construction of proposed improve¬ 
ments should be carried out by foreign contractors. 
However, sufiiciently quahfied personnel of the Port 
Commission would be needed for supervision, check¬ 
ing and other operations. GraduaUy, aU design work 
and possibly part of construction could be accom¬ 
phshed by the engineering and technical personnel of 
the Commissioners. For this purpose the design and 
construction divisions of the Commissioners' chief 
engineer's department should be enlarged progressive¬ 
ly with additional personnel to be trained by those 
who were previously trained overseas. 

Foreign 
Cost 

(kyats) 

Local 
Cost 

(kyats) 

Total 
Cost 

(kyats) 

General Cargo Wharves 
Stage I 
Stage II 
Stage m 
Stage IV 
Stage V 

4,12,67,100 
1,27,43,700 

68,38,900 
67,98,800 
53,14,800 

5,23,11,900 
1,90,84,000 

99,26,900 
1,02,06,400 

79,54,300 

9,35,79,000 
3,14,27,700 
1,67,65,800 
1,70,05,200 
1,32,69.100 

Subtotal 

Foreshores 
Lamnadaw 
Botataung 

7,29,63,300 

2,23,67,000 
85,70,000 

9,94,83,500 

3,14,56,000 
74,00,000 

17,24,46,800 

5,38,23,000 
1,59,70,000 

Subtotal 

Rice Export Wharves 
Ahlone Wharf No. 1 
Ahlone Wharf No. 2 

3,09,37,000 

17,80,000 
58,40,000 

3,88,56,000 

25,40,000 
73,76,000 

6,97,93,000 

43,20,000 
1,32,16,000 

Subtotal 

Coal Import Wharf 

Marine Repair and 
Dry-docking 

Improvement of 
Kahn's Dry Dock 

Reconstruction of 
Wet Dock at Dalla 

Construction of New 
Dry Dock 

76,20,000 

48,75,400 

10,000 

8,25,700 

68,48,300 

99,16,000 

72,17,800 

30,000 

9,37,300 

1,14.77,000 

1,75,36,000 

1,20,93,200 

40,000 

17,63,000 

1,83,25,300 

Subtotal 
Total New Improve¬ 
ments 

FlotiUa 

Miscellaneous 
Hydraulic Model 

Tests 
Moorings 
Cranes and Elec. Dis¬ 

tribution System 
Engineering Plant 
Workers' Quarters 

76,84,000 1,24,44,300 2,01,28,300 

12,40,79,700 

2,82,00,000 

9,00,000 
54,00,000 

38,00,000 
3,20,000 
2,00,000 

16,79,17,600 

50,00,000 

1,00,000 
6,00,000 

9,00,000 
80,000 

19,00,000 

29,19,97,300 

3,32,00,000 

10,00,000 
60,00,000 

47,00,000 
4,00,000 

21,00,000 

Subtotal 

Persoimel Training 

1,06,20,000 

9,00,000 

35,80,000 

3,00,000 

1,42,00,000 

12,00,000 

17. FIRST COSTS OF IMPROVEMENTS 
Estimates were made of the construction and equip¬ 

ment costs of the modifications and improvements 
contained herein. Foreign and local costs were com¬ 
puted separately. Foreign costs include the initial 
purchase of equipment and freight aUowance to 
Burma as weU as technical assistance, supphes and 
materials not available locally; local costs include 
construction and labor costs and the cost of such 
materials and supphes which would be avaUable in 
Burma. Since the equipment and foreign materials 
would be procured by and for the Government of the 
Union of Burma, import and customs charges are not 
included. These estimated costs are simimarized in 
tabular form in the previous column. 

18. ANNUAL CHARGES ON IMPROVEMENTS 
Annual  charges  on  the  improvements  include 

interest, amortization, maintenance and operating 
costs where apphcable. Annual interest charge was 
determined at 5 % of the total first cost on the foreign 
expenditures and 4% for the local costs. Annual 
amortization charges are considered as the annual 
instalments required to accumulate the foreign in¬ 
vestment principal at 5 % interest and the local invest¬ 
ment at 4 % for the periods of useful life of the various 
parts of the structures and plant. Maintenance costs 
were determined on estimated annual charges for up¬ 
keep and repair of the structures and equipment. The 
estimated useful life of the various components and 
the percentage used in determining the maintenance 
costs are as follows: 

Annual Rate Useful Life 
of 

Maintenance (years) 

General cargo wharves 40 0-5% 
Retaining waU, Lanmadaw 25 1-0% 
Transit sheds and warehouses 25 1-0% 
Rail and road facilities 25 3-0% 
General cargo handhng 

equipment 
Wharves 15 5-0% 
Foreshores 10 10-0% 

Rice export wharves 25 1-0% 
Rice-handling equipment 10 10-0% 
Coal-import wharf 25 1-0% 
Coal-handhng bridges 25 5-0% 
Dry-dock structures 50 1-0% 
Dock gates and cranes 25 5-0% 
Dock pumps and mechanical 

Based on the above conditions the annual costs and 
charges were found to be as foUows: 
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Total Annual Costs 

General Cargo Wharves (kyats) 
Stage I 77,08,739 
Stage II 25,65,627 
Stage III 12,53,491 
Stage IV 12,73,997 
Stage V 9,91,890 

1,37,93,744* 
Foreshores 

Lanmadaw 41,90,175 
Botataung 12,66,669 

54,56,844 
Rice Export Wharves 

Ahlone Wharf No. 1 12,15,536 
Ahlone Wharf No. 2 18,73,928 

30,89,464 
Coal Import Wharf 10,67,914 
Dry-docking Facihties 

Kahn's Dry Dock 7,660 
Conversion Dalla Wet Dock 1,49,970 
New Dry Dock 12,90,130 

14,47,760 

* In this amount Kl,09,61,967 is the annual cost of fixed struc¬ 
tures and K28,31,777 is for cargo-handling equipment and pallets. 

19. ANNUAL BENEFITS AND SAVINGS 

The annual savings and benefits which derive from 
the proposed improvements are of two types. The 
first is the direct saving in handling costs; the second 
results from the reduction in vessel turn-around time. 
The latter savings are frequently termed indirect bene¬ 
fits because the savings often are returned in the re¬ 
duction of freight rates instead of direct premiums 
returned to the port operators. In the case where 
Government operates its own craft in commerce as 
in the India rice-coal trade of the Union of Burma 
Shipping Board and the Inland Water Transport 
Board the savings incidental to reduction in turn¬ 
around time become direct savings. 

a. General Cargo Over Wharves 
In making a comparative economic analysis of 

various methods of handhng general-cargo commerce, 
it is necessary to evaluate the handhng costs on a 
common basis, such as equal periods of operation. In 
the determination of the number of wharves and the 
transit sheds and warehouses, working period has 
been defined as 200 shifts of eight hours each per year 
in order to accommodate efficiently the peaking of 
ship arrivals during various periods of the year. 
Therefore, in considering the output of traffic for the 
berths under the present system of operation and 
under the mechaiuzed system proposed, this period of 
200 single shifts is used. 

On the assumption that the handhng rate can be 
increased to the prewar rate of seven tons per hatch 

per hour (280 tons per shift per berth) by present 
methods, the annual tonnage of 56,000 tons per berth 
could be expected. For the 14 proposed berths the 
commerce which could be handled then would equal 
784,000 tons as compared with the 2,704,400 tons 
which could be handled by mechanized equipment 
during the same period. 

If the general-cargo commerce approaches the 
anticipated tonnages indicated in this report, the 
berthing facihties, wharves and warehouses would be 
provided, and in the comparative analysis, the annual 
costs and charges under both systems of operation 
would remain the same. 

With present methods, the goods are handled by 
manpower and tractor-trailer trains. For the 14 
wharves it is estimated that under present methods an 
average of four trains, or equivalent equipment, would 
be used per berth, a total of 56 trains, with first cost 
investment of about K 11,00,000 and annual charges 
of about Kl, 10,000. Additional costs of operation of 
the tractor trains would be about KO.IO per ton for 
labor and about K0.16 per ton for fuel, a total of 
about K0.26 per ton. 

It is estimated that a commerce of 2,704,400 tons of 
general cargo would be handled. However, the capac¬ 
ity of the wharves on the basis under consideration 
would be only about 784,000 tons. Thus, the remain¬ 
ing 1,920,400 tons would be handled by the only other 
means, hghterage. Lighterage costs would be at least 
K5.00 per ton plus an additional K2.00 for unloading. 

Under present methods, it is estimated that at least 
three gangs of dock labor would be used per shift per 
berth at an average cost of K1.50 to K2.00 per ton at 
existing wages. In the next 20 years it can be expected 
that their wages will be increased by not less than 50 %; 
therefore, the cost by handhng with dock labor would 
be approximately K3.00 per ton. 

To evaluate the cost differential in handhng the 
general-cargo commerce under the present system, 
the cost per ton of cargo over the wharves and by 
hghterage would be: 

Kyats Kyats 
Over Wharves (784,000 tons) 

Interest and Amortization 1,10,000 
Equipment Operation at K0.26/ton 2,03,840 
Dock Labor at K3.00/ton 23,52,000 

  26,65,840 
By Lighterage (1,920,400 tons) 

Lighterage Fees at K5.00/ton 96,02,000 
Unloading Lighters at K3.00/ton 57,61,200 
Transport to Warehouse at K2.00/ton     38,40,800 
Warehouse Labor at K2.00/ton 38,40,800 

Total Handling Costs by Present Method 

Average Cost per ton 

2,30,44,800 

2,57,10,640 

9.50 

In regard to direct operating conditions, it is recog¬ 
nized that the work would be carried on in two eight- 
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These costs can be indicated in terms of direct 
annual savings in the foUowing manner: 

hour shifts per day when required to minimize the 
costly hghterage. Evaluating the costs on that basis, 
the cargo handled over the wharves would be doubled 
to 1,568,000 tons at a handhng cost of K53,31,680 and 
the cost of handling the remaining 1,136,400 tons of 
cargo by lighterage would be K 1,36,36,800 totalhng 
Kl,89,68,480 per year or K7.02 per ton. It is to be 
noted that with even doubhng the present rate of 
handhng per shift or doubhng the working period into 
200 days of 16 hours each the tonnage handled over 
the 14 berths would only be 1,568,000 tons or not 
more than about 58 % of the expected commerce. 

Under the proposed method of mechanized handl¬ 
ing of general cargo, the 14 berths and appurtenant 
equipment would be capable of handhng the entire 
estimated general-cargo commerce of 2,704,400 tons 
in the 200 shifts of eight hours each per year. The 
estimated annual charges on the equipment would be 
K28,31,777 per year or K1.05 per ton. The operating 
costs of the equipment, including 25 % for insurance 
and welfare, is estimated at K0.29 per ton, K0.19 for 
labor and KO.IO for fuel. Thus, the cost of handhng 
2,704,400 tons of general cargo per year by the pro¬ 
posed method would be: 

Interest, Amortization and Maintenance K28,31,777 
Operating Equipment Costs at K0.29/ton 7,84,276 

Total Handling Costs by Proposed Method K36,16,053 
Average Cost per ton K1.34 

If the improvements recommended in this Report, 
to obtain 14 berths for the handhng of general-cargo 
commerce, are charged against handhng costs, the 
totals become: 
For 14 Berths 

Aimual Costs and Charges of Fixed Structures        Kl,09,61,967 
Cost per ton handled 

Present Method (784,000 tons)                                            K14.00 
Present plus 100% Overload* (1,568,000 tons)                   K 7.00 
Proposed Method (2,704,400 tons)                                     K 4.05 

The total handhng costs per ton then will be : 

Present Method—Normal (784,000 tons) 
Fixed Structures Charges 
Handling Costs 

Total Cost 
(kyats) 

1,09,61,967 
2,57,10,640 

Per Ton 
(kyats) 

14.00 
9.50 

Total 
Present Method—100% Overload* 

(1,568,000 tons) 
Fixed Structures Charges 
Handling Costs 

3,66,72,607 

1,09,61,967 
1,89,68,480 

13.55t 

7.00 
7.02 

Total 
Proposed Method—Normal (2,704,400 

tons) 
Fixed Structures Charges 
Handling Costs 

2,99,30,447 

<. 
1,09,61,967 

36,16,053 

ll.OSt 

4.05 
1.34 

* Using two shifts of eight hours each per day. 
t On basis of total commerce of 2,704,400 tons. 

Comparison of Normal 
Cost of Handling, Present Method 

Normal   (784,000   tons   wharves; 
1,920,400 tons lighterage) 

Total Annual Costs K3,66,72,607 
Cost of Handling, Proposed Method 

Normal (2,704,400 tons wharves) 
Total Annual Costs Kl,45,78,020 
Total Annual Savings  K2,20,94,587 

Comparison of Overload 
Cost of Handling, Present Method 

Overload (1,568,000 tons wharves, 
1,136,400 tons lighterage) 

Total Annual Costs K2,99,30,447 
Cost of Handling, Proposed Method 

Normal (2,704,400 tons wharves) 
Total Annual Costs Kl,45,78,020 
Total Annual Savings  Kl,53,52,427 

Of the total commerce of 2,704,400 tons to be 
handled over the wharves, about 2,150,000 tons would 
be of foreign import. Previously in this Report, it was 
shown that present demurrage time average was from 
about five to eight days per ton on the import goods 
at an average cost of about K1.81 per ton. With the 
new system of transit sheds and warehouses, and with 
the expedited handhng and customs operations, it is 
not unreasonable to expect that the demurrage time 
and costs will be reduced by one half. Thus, at K0.90 
per ton on the estimated import commerce of 2,150,000 
tons, the apparent direct savings from that source 
would approximate K19,35,000 per year. 

The indirect benefits which would be derived from 
the proposed improvements would accrue from the 
saving in vessel turn-around time. Although the aver¬ 
age vessel carrying cargo to and from Rangoon would 
have a full cargo capacity of 6,000 to 6,500 tons, the 
part of the cargo with either origin or destination 
Rangoon probably would average not more than 
about 3,500 tons. If the ship is unloaded under present 
methods, on an average unloading rate of the prewar 
amount of seven tons per hatch per hour (280 tons 
per eight hours) the length of time the vessel would be 
in port would be about 12-5 shifts or 6-25 days of two 
shifts each. In the case of handling cargo with the pro¬ 
posed mechanized equipment, the average time for 
handhng the cargo of 3,500 tons at 25 tons per hatch 
per hour would be about 3-5 shifts or 1-75 days of two 
shifts each. Thus, the saving in turn-around time per 
ship would be 4-5 days. 

In handhng the 2,704,400 tons of anticipated com¬ 
merce, there would be required about 775 vessels per 
year on the basis of 3,500 tons per ship of Rangoon 
traffic. It is estimated that the cost of operating a 
vessel of this type will average about K4,800 per day. 
Normally a vessel has a fixed loading and unloading 
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time hmit estabhshed for it in any port and a premium 
is offered for handhng in a shorter time whUe a 
penalty is collected if the time extends over the estab¬ 
hshed period. Either the premium can be collected or 
the carrier can reduce the freight rates accordingly— 
in either case the consumer wUl benefit. It is not un¬ 
reasonable to expect that at least 50 % of these bene¬ 
fits will be returned to the economy of Burma. There¬ 
fore, at K2,400 per day saved in turn-around time, 
this benefit would approximate K83,70,000 (K2,400 
X 4-5 X 775) per year. 

The approximate total annual savings which would 
be reahzed, in comparing the proposed methods of 
cargo handhng with the methods now in use, can be 
summarized as in the foUowing tabulations. In the 
first tabiUation, the Normal Comparison, the systems 
are compared and the savings evaluated on the basis 
of each system operating 200 shifts of eight hours 
each per year; in the second tabulation, the Overload 
Comparison, the present-method system is assigned 
200 shifts of 16 hours each as compared with 200 
shifts of eight hours each for the proposed-method 
system. 

Normal Comparison Kyats 
Direct Savings 

In Handling Costs 2,20,95,000 
In Demurrage and Storage 19,35,000 

Indirect Savings 
In Vessel Turn-around Time 

Total Savings per Year 

Overload Comparison 
Direct Savings 

In Handling Costs 1,53,53,000 
In Demurrage and Storage 19,35,000 

Indirect Savings 
In Vessel Turn-around Time 

Total Savings per Year 

Kyats 

2,40,30,000 

83,70,000 

3,24,00,000 

1,72,88,000 

83,70,000 

2,56,58,000 

b. General Cargo at Foreshores 
As indicated previously the forecast total volume 

of cargo at the Lanmadaw and Botataung foreshores 
would be about 1,200,000 tons annually. It is esti¬ 
mated that with the eUmination of the present con¬ 
gestion and with mechanization of cargo transport 
the increase in the cargo-handhng rate would permit 
a reduction of handhng costs by about K2.00 per ton. 
The total annual savings thus would amount to about 
K24,00,000. 

The average net tonnage of saihng vessels calhng at 
the Port of Rangoon is about 50 to 60 tons. Consider¬ 
ing the larger craft of IWTB and others, it would 
appear that the cargo shipped in or landed from one 
vessel at the foreshores would not exceed 75 tons per 
vessel. For transport of 1,200,000 tons annually about 

16,000 vessels would then be required. It can be 
reasonably assumed that among those vessels would 
be at least 1,000 larger vessels and that the savings in 
turn-around time, due to improved cargo-handhng 
efficiency at the foreshores, would amount to at least 
two days per ship per year. It is estimated that the cost 
of operation of these vessels would be about K500 per 
day. The total indirect savings would then be 
K10,00,000 annually. The total direct and indirect 
savings and benefits which could be obtained at the 
Lanmadaw and Botataung foreshores as a result of 
proposed improvements would be the sum of these 
two classes of benefits or K34,00,000 per year. 

c. Rice Export Wharves 

(1) Ahlone Wharf No. 1 
In considering the savings to be reahzed through 

the modification of Ahlone Wharf No. 1 and the use 
of the mechanized equipment, the basis of comparison 
should be made on 300,000 tons per year, the output 
of the wharf with mechanization in operation. Thus, 
for 300,000 tons per year under present conditions 
hghterage would be required to supplement the pres¬ 
ent output of the wharf. Because of present dehvery 
restrictions of only about 1,000 tons per day, it is 
reasonable to assmne that this wharf now could 
handle not more than about 150,000 tons per year and 
that the remaining 150,000 tons would be hghtered. 
On these assumptions the present handhng costs for 
the 300,000 tons would be as follows: 

Handling cost at Wharf 
Cost per ton 

(150,000 tons) 
160-lb. bags 210-lb. bags 

Average cost of carrying from railway 
cars and trucks to storage and 
stacking 

Average cost of carrying from storage 
to ship's side 

Stevedoring 

K3.22 

K2.94 
K2.38 

K2.67 

K2.45 
K2.38 

At Rangoon, the present ratio is about 20 % of the 
bags in the 160-lb. size and 80% in the 210-lb. size; 
however, at the outports this condition is reversed and 
nearly all bags are of the 160-lb. size. It is beheved 
that where manpower is used in the movement of the 
bags the trend will be towards the hghter bag and 
that a relation of about 80% of the 160-lb. size and 
20% of the 210-lb. will prevail. Thus, the average 
handUng charge wiU be 0-8 of K8.54 plus 0-2 of K7.50 
or K8.33 per ton. The total cost at the wharf for 
150,000 tons then would amount to K12,49,500. 
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For the remaining 150,000 tons required to be 
moved by hghter from storage to ship, on the basis of 
80% of the 160-lb. and 20% of the 210-lb. sizes, and 
using the rate for average distance, the estimated cost 
would be: 

Cost per ton 

160-lb. bags 210-lb. bags 

Carrying bags from lighters to storage 
and stacking 

Carrying bags from storage to lighters 
Stevedoring 

K3.78 
K3.50 
K2.38 

K3.17 
K2.83 
K2.38 

Average charge of handhng wUl be 0-8 of K9.66 plus 
0-2 of K8.38 or K9.40 per ton. With a Ughterage fee 
of K4.00, the total charge wiU be K13.40 per ton. 
Thus, the cost of moving the remaining 150,000 tons 
from storage to ship by lighter would approximate 
K20,10,000. 

For the movement of 300,000 tons per year from 
storage to ship, assuming that Ahlone No. 1 is to be 
used for moving at least 150,000 tons, the total handl¬ 
ing costs then would be the sum of shipping 150,000 
tons from the wharf at K 12,49,500 and the cost of 
shipping 150,000 tons by the lighter method at 
K20,10,000, or a total of K32,59,500 per year. 

By modifying the present Ahlone Wharf No. 1 as 
previously indicated and by providing complete 
mechanization to permit the efficient handUng of 
300,000 tons per year from that unit, assuming that 
the unit cost of mechanized handhng will amount to 
K3.21 per ton and about K2.00 per ton for steve¬ 
doring, the total unit handhng cost wiU approximate 
K5.21 per ton. At this rate, the total cost of handhng 
would equal Kl5,63,000 per year. When compared 
with the estimated cost of K32,59,500 per year for 
discharging 300,000 tons under present conditions, 
the direct annual savings would approximate 
K16,96,500. 

The average load per ship is 5,000 tons and, under 
present midstream lighter-loading method of 1,000 
tons per day (two shifts), it can be loaded in five days. 
When loading at the wharf by hand this rate is 
doubled or at the rate of about 2,000 tons per day 
(two shifts). With mechanization the rate is stepped up 
further to 2,400 tons per day in two shifts. The num¬ 
ber of loading days then would be five days each for 
30 ships and 2-5 days each for 30 ships, a total of 225 
ship-days under the present method for loading the 
300,000 tons. With mechanization, the number of 
ship-days would be 125, an indicated saving in turn¬ 
around time of 100 ship-days. At an average cost of 

K4,800 per day, this saving in turn-around time would 
amount to K4,80,000. It is reasonable to assume that 
at least 50% of this sum will be returned to the 
economy of Burma through reduced freight rates, 
time premiiuns and other benefits; thus, the benefit 
from reduction of ship turn-around time would 
amount to K2,40,000 per year. 

The estimated total annual savings and benefits in 
improving and mechanizing the handhng equipment 
at Ahlone Wharf No. 1 would be the sum of the direct 
annual saving of K 16,96,500 and the indirect annual 
benefit of K2,40,000 or about K19,36,500 per year. 

(2) Ahlone Wharf No. 2 
The savings to be reahzed through the construction 

of Ahlone Wharf No. 2 would be the direct compari¬ 
son of the cost of loading 300,000 tons per year by the 
present hghterage method at K13.40 per ton with the 
cost of moving the cargo by mechanical equipment 
at K5.21 per ton, as at Ahlone No. 1. Thus, the unit 
saving would be K8.19 per ton, and on the basis of 
300,000 tons, the direct annual saving would be 
K24,57,000. 

On the basis of 5,000 tons per ship and a loading 
time of five days per ship when using Ughters, a total 
of 300,000 ship-days would be required. On the 
assumption of 2,400 tons per ship per day (two shifts) 
at mechaiuzed Ahlone Wharf No. 2, there would be 
required a loading period of 125 ship-days; therefore, 
the saving in ship turn-arOund time would be 175 
ship-days. At the rate of K4,800 per ship-day and 
assuming the proportion of 50% as benefiting the 
economy of Bmma, the benefit due to the reduction in 
ship turn-around time would amount to K4,20,000 
per year. 

The estimated total annual savings and benefits in 
the construction and operation of Ahlone Wharf No. 
2 would be the sum of direct annual saving of 
K24,57,000 and of the indirect annual benefit of 
K4,20,000 or about K28,77,000 per year. 

(3) Combined Ahlone Wharves Nos. 1 and 2 
When both wharves are in operation and moving 

600,000 tons of rice per year, then the total annual 
savings and benefits will be as follows: 

Direct savings 
Ahlone No. 1 
Ahlone No. 2 

Indhect benefits 
Ahlone No. 1 
Ahlone No. 2 

K16,96,500 
K24,57,000 

K2,40,000 
K4,20,000 

Total savings and benefits 

K41,53,500 

K6,60,000 

K48,13,500 
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d. Coal Import Wharf 
The direct savings in the cost of handhng coal is the 

difference between the cost of handhng by present 
methods and by the improved methods discussed in 
this report. On the basis of annually unloading 300,000 
tons directly from the colhers and rehandling 225,000 
tons per year from stockpile to truck and railway car 
or to barges and vessels, the rate per ton would be the 
annual fixed and operating costs divided by the car¬ 
goes handled. For simplification the fixed charges as 
interest and amortization were debited against the 
unloading operations and only the incremental 
operating costs were charged against the rehandling 
operations. Thus, the rate of unloading colhers was 
determined to be K3.56 per ton and for rehandhng 
K0.25 per ton. The total annual direct savings would 
be: 

Present rate, ship to storage       K7.88 
Proposed method K.3.56 

Unit saving K4.32 
Annual savings (K4.32 x 300,000) 

Present rate, storage to car        K0.95 
Proposed method K0.25 

K 12,96,000 

Unit saving K0.70 unit savmg RU./u 
Annual savings (K0.70 x 225,000) K 1,57,500 

Total direct savings K 14,53,500 

The indirect benefits derived from the proposed 
improvements would accrue from the saving in turn¬ 
around time of the ships and colhers. In the case of 
the colliers owned by Government and operated by 
the Union of Burma Shipping Board, the full benefit 
would be returned; in the case of the chartered vessels 
it is reasonable to assume that at least 50 % of the 
benefit vrill be returned to the economy of Burma 
through reduced freight rates, time premiums and 
other benefits. On the basis of ship operations costs 
averaging K4,800 per day, the colliers of the UBSB 
would return K4,800 and the chartered ships K2,400 
for each day reduction in turn-around time. For the 
economics of this study, it is assumed that the colhers 
of the UBSB would transport about 200,000 tons per 
year and that the chartered ships would carry the re¬ 
maining 100,000 tons. In the case of transporting the 
100,000 tons from Kalewa by barge fleets, these craft 
would be government-owned and their full savings 
would be returned to the national economy. The 
operation costs of the barge flotilla would be less than 
for the ships. Therefore, the net benefits should re¬ 
main about the same. 

Under present unloading and handling methods the 
discharge rate is equivalent to about 1,500 tons per 

day of two shifts. When wharves and mechanical un¬ 
loading are used this rate can be increased to 3,000 
tons per day of two shifts. Thus for 200,000 tons per 
year, the savings in turn-around time would be the 
difference between the time of unloading at the rate of 
1,500 tons per day (134 days) and of discharging at the 
rate of 3,000 tons per day (67 days), which at K4,800 
per day would result in an annual benefit of K3,21,600. 
For the remaining 100,000 tons the savings in turn¬ 
around time would be the difference between 67 days 
and 34 days, which at K2,400 per day would result in 
an annual benefit of K79,200. Thus, the indirect 
annual savings and benefits due to reduction in ship 
turn-around time would be K4,00,800 on the basis of 
300,000 tons per year. The total annual savings then 
amount to the sum of K14,53,500 and K4,00,800 or a 
total of K 18,54,300 per year. 

e. Dry-docking FacUities 
The annual fixed costs and charges were determined 

as K7,660 for the improvement of Kahn's Dry Dock, 
K 1,49,970 for the conversion of the Dalla Wet Dock, 
and K 12,90,130 for the construction of the new dry 
dock. On the basis of 365 days per year there derive 
daily unit charges of K20.99 for Kahn's Dry Dock, 
K410.88 for the IWTB converted wet dock, and 
K3,534.60 for the new dry dock required to repay the 
fixed annual costs and charges. To these charges 
would be added the administration, operation and 
shop costs, resulting in total repair rates which would 
be high when compared with the designated rates of 
the Singapore and Calcutta docks. However, those 
docks were constructed when costs were a great deal 
less and many should have been nearly depreciated by 
this time. 

The Singapore and Calcutta docks now are con¬ 
sidered to be operating at full capacity and Burmese 
craft would be required to await their turn. When the 
daily loss-in-business costs are considered in the wait¬ 
ing and repair period, the cost-to-Burma expense 
would increase materially. 

At the present time it does not appear feasible to 
operate the recommended dry docks on a strictly com¬ 
mercial basis. However, in the national and inter¬ 
national interest of Burma, particularly in considera¬ 
tion of national defense and independence, it is be¬ 
lieved that the Government of the Union of Burma 
should have full and unrestricted control over the 
repair and maintenance of government vessels, es¬ 
pecially those of the Burma Navy. That control can 
be attained only when the necessary facihties are 
avaUable in home waters. These national requirements 
cannot be assigned definite monetary values, but they 
would more than offset the differential between a 
reasonable commercial rate and the total annual costs 
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and charges. In other words, users of the dock facih¬ 
ties should be charged reasonable commercial rates, 
and Government should subsidize the remaining costs 
as a national maritime self-sufficiency charge. 

20. ANNUAL BENEFITS V. ANNUAL COSTS ON 
CARGO HANDLING 

To determine if proposed improvements are justified 
economically, it is necessary to compare the annual 
savings and benefits, or the annual returns, with the 
annual charges and costs. These returns may not be 
direct benefits and in most cases are not, but they in¬ 
clude the over-all returns to the shipper, the consumer 
and the transporting agent, and they are benefits re¬ 
turned to the economy of the country. The ratios of 
annual benefits to annual costs are represented in the 
following tabulation: 

Annual 
Benefits 
(kyats) 

Annual 
Costs 

(kyats) 

Ratios 
Benefits to 

Costs 

General Cargo Wharves 
14 Wharves 
Foreshores 

3,24,00,000 
34,00,000 

1,37,94,000 
54,56,900 

2-35 to 1-00 
0-62 to 1-00 

Subtotal 
Rice Export Wharves 
Coal Import Wharf 

3,58,00,000 
48,13,500 
18,54,300 

1,92,50,900 
30,89,500 
10,67,914 

1-86 to 100 
1-56 to 100 
1-74 to 1-00 

The preceding tabulation indicates that annual returns 
of the improvements proposed exceed the annual costs 
and charges by 80 %. In the case of facihties for handl¬ 
ing of aU general cargo, the total annual returns ex¬ 
ceed the total annual costs by 86 % although the fore¬ 
shore improvements in themselves are deficient by 
38 %. In the case of the rice export wharves benefits 
exceed costs by 56 % and for the coal-handhng wharf 
the excess amounts to 74 %. 

21. CONCLUSIONS 

The Port of Rangoon, handling over 85 % of the 
foreign commerce of Burma and over 40% of its 
coastal trade, plays a major role in the country; there¬ 
fore, the degree of efficiency of this port influences to 
a large extent the pace of the economic development 
of the Union of Burma and the improvement of hving 
standards of its people. Before the war Rangoon was 
reputed to be one of the most efficient ports of the 
east. In the postwar period the rate of cargo handhng 
and port operations decreased considerably. It should 
be recognized that the methods of operation stiU used 
in many eastern ports are obsolete by modern stan¬ 

dards and should the efficiency of the Port of Rangoon 
be raised only to prewar levels, such improvement 
could not be considered satisfactory. While some tune 
ago cargo handhng exclusively by coohe labor pos¬ 
sibly could be justified, the requirements of modem 
times dictate an always larger apphcation of mechani¬ 
cal process and methods. 

It has been shown in this chapter that the introduc¬ 
tion of mechanical cargo handhng at the Port of Ran¬ 
goon would be justified even if the present volume of 
ocean-borne and river-borne commerce would remain 
constant. With the return to normal conditions, and 
an increase in commerce, then the present handhng 
methods, based mainly on large-scale employment of 
coohe labor, would be entirely inadequate to cope 
with the increased volume of trade. Consequently, the 
proposed master plan for the Port of Rangoon in¬ 
corporates a number of improvements to existing in¬ 
stallations, the provision of new facilities, introduc¬ 
tion of mechanical cargo handhng and various other 
projects. The reahzation of these improvements, step 
by step, would improve progressively the efficiency 
of the port and bring it closer to the requirements of 
the modern concept of port design and operation. 
Most of the proposed projects would be profit-bearing 
and their financing could be suitably arranged through 
foreign or domestic loans. Some of the relatively 
minor recommended projects could not be made self- 
paying in themselves at present, but they are con¬ 
sidered most essential in the national interest and 
would comprise an important working part of the port 
facihties. 

Concurrently with the initiation of the port develop¬ 
ment program and preferably prior to it, a number of 
organizational measures should be accomphshed for 
the purpose of increasing the cargo-handhng efficiency. 
High priority among these measures should be given 
to those tending to convey to the trade unions a better 
understanding of the relationship between wages, pro¬ 
ductivity and national economy and of the impor¬ 
tance of improvement in productivity of dock labor. 
Measures tending to decrease the pilferage, to simpUfy 
and accelerate customs operations, and to accelerate 
removal of goods by consignees should also be pressed 
as of primary importance. These measures should be 
considered as essential to the modernization of the 
Port of Rangoon. The improvement of productivity 
of dock labor probably wUl present the most difficult 
problems, and its solution possibly could be facilitated 
by requiring higher standards of performance con¬ 
currently with the introduction of educational bene¬ 
fits. Other problems related directly to the reahzation 
of the port development program would present only 
the difficulties usually associated with the projects of 
this magnitude. 
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Improvements Expenditures Program 
Table XII-8 (see next page) shows in tabular form 

the annual expenditures recommended to realize the 
improvements in time for them to be ready to serve 
the commerce demands. It is appreciated that the ex¬ 
penditure program is extremely heavy in the first seven 
years; however, it must be realized that the war 
damage was enormous, the rehabilitation require¬ 
ments many, and that facihties must be available 
when needed if serious port congestion is to be avoided. 
To permit the business and industry of Rangoon and 
upper Burma to operate and advance unimpeded, the 
Port of Rangoon must function efficiently and effec¬ 
tively at the earliest possible date. 

C. PORT OF AKYAB 
1. GENERAL 

Akyab is the westermost seaport of Burma and is 
located at the southernmost part of Paton Peninsula 
where the Kaladan River flows through a large estuary 
into the Bay of Bengal. It is the oldest rice exporting 
seaport in Burma and serves the combined section of 
productive paddy land of about 1,000 square miles. 
Akyab is the only harbor, other than Rangoon, where 
seagoing vessels can berth directly at a wharf. Akyab 
is the principal city serving the Arakan region and its 
principal income is derived from the rice trade. 
Twenty-five rice mills are within the city. In the pre¬ 
war period Akyab averaged nearly 4 % of the foreign 
trade in Burma; but in the postwar period this trade 
has recovered to less than 3 %. Nearly 15 % of Burma's 
coasting trade is handled through this port. The prin¬ 
cipal deep-water section is in the Kaladan estuary with 
the main port facilities on the foreshore. Cherogeah 
Creek, which essentially bounds the city on the north, 
forms the inner shallow-draft harbor for smaller 
vessels and country craft and it is on this stream that 
the rice miUs are located. The deep-water harbor is 
exposed to considerable wave action with fetches of 
six nautical miles to the northeast and five to the 
southeast. Plate 14 entitled "Outport of Akyab" in¬ 
cludes the port, inner harbor, entrance channel and 
general area. 

2. PORT ADMINISTRATION 

The Port of Akyab is under the general supervision 
of the Nautical Adviser and Principal Officer, Mercan¬ 
tile Marine Department, of the Ministry of Transport 
and Communications. However, as the port is oper¬ 
ated on local funds, final decision on the utilization of 
these funds rests with the local Port Officer and the 
District Commissioner, guided by a local Port Ad¬ 
visory Board. 

3. WAR DAMAGE AND REHABILITATION 

The Port of Akyab suffered severely during the war 
with all marine facihties completely disabled. Both 
the main wharf and stone pier were bombed heavily 
and severely damaged and nearly 30 smaU vessels 
were sunk in Cherogeah Creek, blocking its subse¬ 
quent commercial use. All mills were destroyed. In 
fact it is said that at the end of hostilities there was 
only one building left in the port and city. Recently 
all wrecks were removed from Cherogeah Creek, and 
the repairs to both the stone pier and main wharf are 
essentially complete. 

4. ENTRANCE CHANNEL 

From the sea buoy off Fakir Point and Fakir Reef, 
marking the entrance to the waterway, it is only about 
2-3 nautical miles to the main wharf. 

Approaching from the sea and about three nautical 
miles out from Fakir Reef light, there is a shoal area 
with depths as shallow as 15 ft. over which the seas 
break heavily during southwest monsoon weather. 
These shoals are often called the Outer Bar. On either 
side of the shoals there is a wide channel with depths 
in excess of 26 ft. Between the Outer Bar and Fakir 
Reef light depths vary from 26 to over 150 ft. and 
width clearances are unlimited. From the buoy the 
depths shoal fast so that in one nautical mile they 
have decreased to about 20-5 ft. MLWS and just 
below the entrance to the Akyab harbor to about 19-5 
ft. MLWS in a section called the Inner Bar. The 
Inner Bar crossing appears to be the critical depth 
section of the entrance channel and in terms of tidal 
stages would be: 

About 19-5 ft. at Mean Low Water Springs. 
About 21-7 ft. at Mean Low Water Neap. 
About 26-8 ft. at Mean High Water Springs. 
About 24-7 ft. at Mean High Water Neap. 

Considering the three-fathom contour (MLWS datum) 
as indicating the Umits of the channel required for sea¬ 
going vessels, the widths can be considered as un¬ 
limited up to the Inner Bar area which is about 1-3 
nautical miles above the Fakir Reef buoy. Here the 
channel begins narrowing down until a minimum 
width of about 700 ft. appears about 0-3 miles up¬ 
stream. The average width of the channel near the 
harbor entrance appears to be about 1,300 ft. There is 
one wreck located about 1-7 nautical miles above the 
Fakir Reef hght or opposite the Inner Bar; however, 
it does not interfere with navigation. There are no 
other wrecks or obstructions hazardous to navigation 
in the Akyab channel. No mines were placed during 
the war either in Akyab channel or harbor. The prin¬ 
cipal difficulties to navigation are the Outer and Inner 
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TABLE 

RECOMMENDED ANNUAL EXPENDI- 

(in 1,000s 

Expenditures 

1st Yr. 2nd Yr. 

1,75,79 

3rd Yr. 

2,50,00 

4th Yr. 5th Yr. 6th Yr. 7th Yr. 

Total Local Foreign 

General Cargo—Wharves 
Stage I 
Stage II 
Stage III 
Stage IV 
Stage V 

9,35,79 
3,18,28 
1,67,66 
1,70,05 
1,32,69 

5,23,12 
1,90,84 

99,27 
1,02,06 

79,54 

4,12,67 
1,27,44 

68,39 
67,99 
53,15 

60,00 2,50,00 2,00,00 
30,00 80,00 99,28 

General Cargo—Foreshores 
Lanmadaw 
Botataung 

5,38,23 
1,59.70 

3,14,56 
74,00 

2,23,67 
85.70 

20,00 40,00 
10,00 

50,00 
30,00 

Rice Export Wharves 
Ahlone No. 1 
Ahlone No. 2 

43,20 
1,32,16 

25,40 
73,76 

17.80 
58,40 

43,20 
20,00 50,00 62,16 

Coal Import Wharf 1,20,93 72,18 48.75 20,00 60,00 40,93 

Marine Repair and Dry-docking 
Improvement Kahn's Dry Dock 
Reconstruction Wet Dock at Dalla 
Construction New Dry Dock 

40 
17,63 

1,83,25 

30 
9,37 

1,14,77 

10 
8.26 

68,48 

40 
5,00 12,63 

10,25 57,00 59,00 57,00 

Flotilla 3,32,00 50,00 2,82,00 56,00 1,12,00 62,00 55,00 45,00 2,00 * 

Miscellaneous 
Hydraulic Model Tests 
Moorings 
Cranes and Elect. Dist. System 
Engineering Plant 
Workers' Quarters 

10,00 
60,00 
47,00 

4,00 
21,00 

1,00 
6,00 
9,00 

80 
19,00 

9,00 
54,00 
38,00 

3,20 
2,00 

2,00 
3,00 

5,00 
10,00 

1,00 
2,00 
3,00 

5,00 
10,00 

1,00 

3,00 

10,00 
10,00 

3,00 

10,00 
15,00 

3,00 

10,00 
15,00 

3,00 

10,00 
5.00 

3,00 

Persoimel Training 12,00 3,00 9,00 2,50 2,50 2,50 2,50 2,00 

Bars, where pilot service is required. There are no 
sharp curves and the courses are relatively straight, 
but the bar conditions are variable, shifting continu¬ 
ously in the alluvial deposits, and channel movement 
and current knowledge of these conditions are re¬ 
quired for safe and dependable transit. 

5. HARBOR AREA 

The main harbor for seagoing commerce at Akyab 
is in the Kaladan River estuary fronted by the city. 
The central section of the channel, as defined by the 
18-ft. contour, averages about 2,200 ft. in width and 
has depths varying from about 19 to 27 ft. MLWS. 
This condition, extending for over two mUes upriver, 
offers a good anchorage for vessels and for the hghter¬ 
age of cargo. Opposite the section between the stone 
pier and the main wharf the width of the channel has 

a tendency to narrow down, and here widths as httle 
as 1,000 ft. can be expected. Along the Akyab fore¬ 
shore, and especiaUy in front of the section from the 
stone pier to the main wharf, there is a tendency for 
silt deposition, and maintenance dredging usuaUy is 
required in this section. A channel about 600 ft. along 
the main wharf was dredged out in the beghming of 
1953 to about 30 ft. depth and was connected to the 
deep channel to the east. GeneraUy, the ships are 
loaded in the area opposite or north of the city to a 
draft of 22 to 23 ft. Further loading to a draft over 30 
ft. is possible in the area downstream from Akyab 
nearer the mouth of the river. 

Cherogeah Creek, on both banks of which are 
located aU Akyab rice miUs, serves the traffic of 
country boats bringing paddy to the nulls and of 
lighters transporting rice bags from miUs to ships. It 
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XII-8 

TURES, PORT OF RANGOON 

of kyats) 

8th Yr. 

60,00 

50,00 
40,00 

1,50,00 

9th Yr. 

49,00 

50,00 
50,00 

10th Yr. 

55,00 

50,00 
29,70 

1,49,00 

11th Yr. 

62,66 

60,00 

1,34,70  i   1,22,66 

12th Yr. 

50,00 

50,00 

13th Yr. 

40,00 

50,00 

I4th Yr. 15th Yr.    16th Yr. 

40,00 

50.00 

50,00 40,05 

40,00    I    28,23 

1,00,00 90,00 90,00    I    90,00 68,28 

I7th Yr. 

32,69 

18th Yr. 19th Yr. 20th Yr. 2lst Yr. 

30,00 25,00        25,00 20,00 

32,69 30,00 25,00 25,00 20,00 

also offers a protected harbor to lighters and shaUow- 
draft government craft during rough weather in 
Kaladan River estuary. 

Foreshore shoahng presents the principal obstruc¬ 
tion to port operation at Akyab. Until the completion 
in 1953 of dredging in front of the main wharf, berth¬ 
ing of ships at this wharf was not possible. There are 
no wrecks or other obstructions in the harbor. 

6. ANCHORAGES 

Through the assistance of the United States 
ECA/TCA program, two mooring buoys have been 
installed recently in the harbor area opposite Akyab. 

7. WHARVES AND JETTIES 

The principal wharf is the Main Wharf, a T-shaped 
structure extending into the river, at which it is pos- 

R.B.—21 

sible for vessels to berth and transfer cargo. The 
length of face of the Main Wharf is 375 ft. The other 
principal structure is the stone pier which extends out 
from the shore and terminates with a pontoon jetty. 
Before the war the stone pier was used by boats of 
the Arakan FlotiUa Company. It is planned to extend 
the pier 50 ft. farther into the stream prior to instal¬ 
lation of the pontoon jetty which is being assembled 
at Rangoon. Upstream of the main wharf and adja¬ 
cent to it is the bazaar jetty which serves country 
boats and other small craft. 

Along the banks of Cherogeah Creek there are a 
large number of smaU docks and jetties of the rice 
mills for sampans, country craft and Ughters. These 
jetties serve for unloading of paddy and loading of 
rice bags and are not available for general-cargo 
handling. 
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8. TRANSIT SHEDS AND WAREHOUSES 

At present there is only one pubhc warehouse, 
about 100 ft. by 90 ft., for general cargo. It is located 
in the fenced-in area enclosing the Main Wharf and 
the port office. In the same area are located also the 
foUowing buildings: 

2 Sheds for passengers, customs, health service, 
etc. 

1 Oil warehouse. 
1 Nissen hut, serving as a shop. 
1 additional general-cargo godown wiU be built 

shortly. 

All sheds and godowns are of steel-frame construc¬ 
tion with corrugated sheet-metal roof and walls. 

On the right bank of Cherogeah Creek the State 
Agricultural Marketing Board has six godowns (five 
of timber construction with corrugated sheet-metal 
roof and walls, and one of bamboo construction), 
with a combined storage capacity of about 10,000 
tons; however, these godowns are used for sorting 
out damaged rice, for repair of bags and other general 
uses, because practically all rice storage is in the mill's 
godowns. 

9. CARGO-HANDLING EQUIPMENT 

The cargo-handhng facihties include one steam 
crane (seven tons) two hand cranes (two tons), one 
tractor crane (two tons). This equipment is old and in 
poor condition and is in need of early replacement. A 
request, made of ECA/TCA for two six-ton travelhng 
diesel-electric cranes and one 15-ton crane, was not 
acted upon. Consequently it is planned to acquire the 
necessary wharf cranes out of port funds. 

10. MARINE REPAIR 

The existing marine repair facihties at Akyab are 
owned and operated by the Arakan Flotilla Company 
for servicing the craft of their own fleet. At present. 
Government has authorized the Nautical Adviser to 
construct an additional boatyard, estimated to cost 
about K5,00,000. This boatyard would contain three 
shipways and attending work shops and is to service 
the 45 craft now assigned to the Port Officer. The new 
boatyard is to be located adjacent to the repair unit 
of the Arakan Flotilla Company. It has been pre¬ 
viously recommended that all marine repair faciUties 
in Burma should be taken over by a new government 
agency, the proposed Department of Yards and 
Docks. 

11. LABOR SUPPLY 

There is an apparent unwilhngness of local labor to 
engage in cooUe work. The labor force is practically 

all of Indian extraction and because of the restrictions 
against immigration of Indians there is a scarcity of 
labor. 

12. COMMERCE 

PracticaUy aU commerce at the Port of Akyab is in 
paddy, rice and rice products, with minor tonnages of 
civil and mihtary supphes and general merchandise. 
In the export of rice, Akyab occupies fourth place 
among the ports of Burma, after Rangoon, Bassein 
and Moulmein. In the prewar period from 1924 
through 1941, Akyab averaged about 239,000 long 
tons of commerce annually, varying from a low of 
about 198,000 tons in fiscal year 1925-26 to a high of 
about 279,500 tons in 1933-34. 

Subsequent to the war, Akyab stiU has been serving 
as the principal port for the Arakan area; however, 
because of the extreme damage to the port, city and 
milling area, it has had a very slow recovery in com¬ 
merce. During the last three fiscal years the tonnage 
of seaborne commerce was as follows: 

1949-50 
1950-51 
1951-52 

Imports 
(Misc. 
Cargo) 

10,747 
15,462 
16,533 

Exports 
(Misc. 
Cargo) 

739 
1,284 
1,350 

Exports 
(Rice and 

Rice 
Products) 

78,098 
84,480 

105,487 

Total 

89,584 
97,226 

123,390 

The export of rice in calendar year 1951 was 110,730 
tons and in 1952 was 98,936 tons with a carry-over of 
about 20,000 tons to 1953. 

For an estimate of the future traffic in the Port of 
Akyab it is reasonable to assume that with the return 
of normal conditions and the full development of 
cultivated land in the district, the export of rice and 
rice products from Akyab will exceed the prewar level 
and probably may reach 250,000 to 300,000 tons a 
year. Before the war the general-cargo trade of Akyab 
with India was direct; at present, India's trade is 
diverted to Rangoon with transhipment to Akyab. 
There is httle prospect for a future substantial increase 
in the volume of general-cargo trade. 

13. CARGO HANDLING 

a. General Cargo 
The small annual volume of general cargo in the 

Port of Akyab simplifies the problems connected with 
its handUng. Until the completion of dredging in front 
of the Main Wharf the cargo was hghtered from ship 
to shore. With the start of operation of the Main 
Wharf the cargo wiU be unloaded directly on the 
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wharf and transported over the wharf trestle by 
coolies to customs, to the storage godown, or to 
the trucks of the consignees, as the case may be. Rail 
tracks are provided in the port yard and on the trestle 
and the cargo can be transported on rail hand- 
platforms. The Main Wharf and other existing 
facihties are more than adequate for handhng of the 
present volume of general cargo. 

b. Export of Rice 
At present practically all mUling of paddy from the 

Akyab district is concentrated at Akyab. There are 
only two small mills up-country with production of 
about 2,000 tons a year. The balance or 25 miUs are 
located along the banks of Cherogeah Creek, mostly 
on the right bank. AU dehvery of paddy is by country 
boats; shipping of rice bags from miUs to ship's side 
is by lighters. In 1952 not more than 2,000 tons were 
shipped out from SAMB godowns. Should new mills 
be built up-country, the tonnage to be transported 
(rice instead of paddy) wiU be reduced, but the only 
economical way to dehver it to Akyab and to ship's 
side wUl be by water in hghters and country boats. 

Unloading of paddy from country boats to the mills 
and loading of rice bags from mills to hghters is by 
hand with coohe labor. The loaded sampans, country 
boats and empty hghters have to wait their turn and 
interfere with the traffic on the creek. To avoid col¬ 
lisions the barges and Ughters can leave and enter the 
creek only against tide. The slow movement of vessels 
in the creek resulting from slow handhng hmits the 
over-all clearance capacity of the creek to 1,000 to 
1,200 tons a day. Consequently, only one ship can be 
loaded at a time. When it is necessary to load two 
ships simultaneously, the rate of loading of a ship is 
reduced to 200 to 300 tons per shift, or 500 to 600 tons 
a day. The records of loading of five ships in January 
and February 1953 indicate that a total of 23,000 
tons was loaded in 43 days, with a rate of loading 
between 400 tons and 780 tons a day, or an average of 
530 tons a day. According to the records of Arakan 
Flotilla Company, before the war loadings often 
attained 3,000 tons per day. 

The prevaiUng rates of handhng are: 

Unloading of paddy from country boats to mills 
Loading of rice bags from mills to lighters: 

For 100 bags of 160 lbs. at K8.00/100 
For 100 bags of 210 lbs. at KlO.OO/lOO 
Lighterage, including shnging charge, for rice 
Lighterage, including slinging charge, for bran 

In most cases 160-lb. bags are used for rice and 
180-lb. bags for bran. Total cost of handling of 160-lb. 
bags of rice, from mill to f.o.b. ship therefore is K1.12 
plus K5.50 or K6.62 per ton. 

Per ton 

K1.25 

K1.12 
K1.07 
K5.50 
K6.50 

14. CONCLUSIONS 
With the completion of the schedule rehabihtation, 

reconstruction and dredging operations the principal 
outstanding measures remaining would be the pro¬ 
curement and installation of the three cranes. Main¬ 
tenance dredging must be continued to keep the 
harbor open for deep-drafted vessels. Cherogeah 
Creek should be dredged and widened as much as 
possible, and anchorage basins provided to permit 
freer movement of traffic and to create harbors-of- 
refuge for smaller craft during the monsoon season. 
Marine repair should be consolidated in one boat¬ 
yard and duphcating services avoided. 

It is considered that the very low rate of ship load¬ 
ing and the resulting excessively long turn-around time 
of vessels are the direct result of a too slow rate of 
handling of paddy and of rice bags at the miUs. It can 
be assumed that the scarcity of labor wUl continue, 
being direct consequence of the pohcy of Burmaniza¬ 
tion and of apparent unwillingness of local population 
to engage in coolie work. This port is therefore an 
ideal starting point for a program of mechanization 
and a study should be instituted at an early date with 
the object of estabhshing facihties that can be used as 
a demonstration and testing ground as well as a 
means of actually improving handling of paddy, 
bagged rice and other cargo. This study should be 
undertaken by the proposed new Department of 
Yards and Docks in collaboration with the State 
Agricultural Marketing Board and should include 
overland transport of rice from the mills to the main 
wharf. 

15. ESTIMATED REQUIRED EXPENDITURES 
The estimated expenditures for the Port of Akyab 

are as shown in the following tabulation. These costs 
have been separated into foreign costs and local 
costs: foreign costs represent the expenditures for 
equipment, supplies and materials not avaUable 
locally; local costs are the expenditures for labor, 
materials and supphes avaUable in Burma. 

Foreign 
Costs 
(K) 

Local 
Costs 
(K) 

Total 
Costs 
(K) 

Service craft and pilot vessels 
Maintenance equip, (prorated) 
Channel and port clearance 
Aids to navigation 
Cranes 
Dockyards 

4,50,000 
9,00,000 

50,000 
90,000 

4,50,000 
1,50.000 

50,000 
1,00,000 

17,00,000 
10,000 
50,000 

3,50,000 

5,00.000 
10,00,000 
17,50,000 
1,00,000 
5,00,000 
5,00,000 

The recommended improvements and expenditures 
should be accomphshed in the next five fiscal years. 
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Since channel and port clearance (principaUy Chero¬ 
geah Creek), aids to navigation, installation of cranes 
and consohdation and improvement of dockyards 
should be accomplished within the first two fiscal 
years, the annual expenditures for those years will be 
large. The recommended annual expenditures are 
K 17,25,000 each for the first and second year and 
K3,00,000 each for the following three years. 

16. SUMMARY OF RECOMMENDATIONS 

In summary, with respect to the Port of Akyab, it 
is recommended that: 

(a) The scheduled port and channel rehabilitation 
be expedited. 

(b) Cherogeah Creek be dredged and widened. 
(c) The wharf cranes necessary to accelerate cargo 

handhng be purchased. 
(d) Marine repair be consolidated in one boat¬ 

yard. 
(e) Maintenance dredging be continued. 
(/) A study be initiated on the feasibihty of 

mechanization of facUhies used to handle paddy, 
bagged rice and other cargo. 

D. PORT OF BASSEIN 
1. GENERAL 

The City and Port of Bassein are located on the 
Bassein River about 72 nautical miles upstream of the 
Diamond Island light, the beacon indicating the en¬ 
trance to the waterway, and about 65 miles upstream 
of the mouth of the river proper. The Bassein River is 
in an alluvial basin and forms a part of the Irrawaddy 
River delta system. Navigation by local barges and 
sampans is carried out on the river to the Irrawaddy 
by a number of interconnecting channels; however, 
the principal route of inter-traffic is on the connecting 
Panmawadi River which is traversed by the Inland 
Water Transport Board craft. Seagoing-vessel traffic 
is confined to the Bassein River itself to Bassein 
where cargo transfer is accomphshed through lighter¬ 
age. It is the farthest inland seaport in Burma and the 
second largest port, with an annual rice export ex¬ 
ceeded only by the Port of Rangoon. Situated on the 
westernmost tributary of the Irrawaddy and in the 
rich paddy-land delta it thus becomes a natural point 
of export for paddy, rice and rice products. 

The Port of Bassein provides anchorage areas in the 
river for seagoing vessels but because of the shoals 
and silting along the foreshores the transfer of cargo 
from pontoon jetties and small piers to the ships 
anchored in midstream is possible only by using 
lighters. Generally, the depths in the harbor area and 
in the entrance channel permit loading of vessels only 
to a limited draft, and to complete the loading the 
ship usually proceeds to the Port of Rangoon. 

In the prewar period Bassein averaged over 6 % of 
the foreign trade of Burma, and in the postwar period 
this commerce has increased to nearly 10%. Less than 
1 % of Burma's coasting trade is handled through this 
port. Plate 15 entitled "Outport of Bassein" shows the 
pertinent features of the port and entrance channel. 

2. PORT ADMINISTRATION 

The Port of Bassein is under the general supervision 
of the Nautical Adviser and Principal Officer, Mer¬ 
cantile Marine Department of the Ministry of Trans¬ 
port and Communications. However, as the port is 
operated on local funds, final decision on the utihza¬ 
tion of these funds rests with the local Port Officer 
and the District Commissioners guided by a local 
Port Advisory Board. 

3. WAR DAMAGE AND REHABILITATION 

There was very little war damage to the port facili¬ 
ties at Bassein. Two pontoon jetties were sunk but 
have been removed since. Rehabilitation activities 
are being carried out in the course of the maintenance 
program. New pontoon jetties for replacing those 
destroyed are part on order in the United Kingdom 
and part in fabrication at the local yard. In their plan¬ 
ning program the Mercantile Marine Department also 
plans to rehabilitate the Diamond Island pUots' 
quarters. 

4. ENTRANCE CHANNEL 

In the first 46-5 miles of channel above Diamond 
Island, or to the mouth of the Panmawadi River, 
there are good depths of water, no sharp bends, and 
adequate widths for safe and dependable two-way 
navigation. At the mouth of Panmawadi River a 
serious shoal occurs which is known as Panmawadi 
Flats and depths as little as 18 ft. MLWS are en¬ 
countered. From the mouth of the Panmawadi River 
to the harbor limits of Bassein, the Bassein River 
offers a tortuous channel requiring extreme care in 
the navigation of the larger vessels, and from the 
mouth of the Thandwe River (Mile 56) the curves are 
of such short radu as to prevent two-way navigation. 

Immediately upstream of Panmawadi Flats, the 
channel swings sharply inshore at Cockatoo Point and 
at this point there are rock shoals known as the Ashby 
Rocks. While not of critical depth, the shoals, plus 
sharp channel curvature, present difficult navigating 
conditions. From Mile 56 to the port of Bassein the 
river is narrow and extremely tortuous. There are 
nine sharp bends in this reach, six of which are of 
very short radii and extremely difficult to navigate. 
These are at Deep Water Point, Creek Point, Devils 
Point, Chanawah Point, Vincent Point and Hereford 
Point. In general, the widths of the river in the sections 
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between the bends appear to average about 1,200 ft. 
and offer no particular difficulties to navigation; how¬ 
ever, in the bend areas the widths narrow down to 
about 400 ft., particularly at Creek Point, Devils Point 
and Chanawah Point. Because of the narrow width 
of the river, depths in the reach from Cockatoo Point 
to Bassein are great, usually varying from about 28 to 
100 ft., MLWS datum. 

There are no wrecks which interfere with naviga¬ 
tion. The principal obstructions are the Ashby Rocks 
at Cockatoo Point and the shoal areas of Panmawadi 
Flats. No mines were placed by the AUied Forces 
either in the Bassein River or in the harbor area. There 
are no particular difficulties encountered in navigat¬ 
ing the first 46-5 nautical miles upstream of Diamond 
Island, or until the river crossing at Panmawadi Flats 
is reached, approximately at the mouth of the Pan¬ 
mawadi River. There probably the most critical depth 
restriction of the entire waterway up to the harbor of 
Bassein is met and serves as the control point govern¬ 
ing the draft of vessels. Depths over this shoal area 
average: 

About 18-3 ft. at Mean Low Water Springs. 
About 19-8 ft. at Mean Low Water Neap. 
About 24-3 ft. at Mean High Water Springs. 
About 23-0 ft. at Mean High Water Neap. 

During the month of February 1953 the minimum 
draft in channel was 20 ft. and the maximum 22 ft. 
4 in. Above the mouth of the Thandwe River (Mile 56) 
the widths of the Bassein River and the degree of 
curvature of the bends are inadequate for safe and 
dependable one-way navigation and entirely prohibit 
any two-way navigation. This section requires ex¬ 
treme care in navigation. 

5. HARBOR AREA 

Bassein harbor is a section of the Bassein River in 
front of the city and approximately three mUes long, 
beginning about 70 nautical miles upstream of Dia¬ 
mond Island. The average usable width of the river in 
the harbor area is a httle over 1,000 ft; however, there 
is a great amount of local barge and sampan traffic 
and anchorage along the river banks, thus reducing 
the usable anchoring and turning width to about 700 
ft. At the upper limits of the harbor the channel is 
narrower, reducing in width to about 700 ft. of water¬ 
way with probably not more than 400 to 500 ft. at the 
most available for turning. Depths are good through¬ 
out the harbor area, ranging from about 32 ft. to 85 
ft. MLWS. The main part of the waterfront, located 
on the inner river bend, is silting up. Therefore, the 
loading of seagoing vessels must be carried on in mid¬ 
stream, from one half to one mile downstream from 
the centre of the city in the greater width of the river. 

Because of draft limitations in the channel only partial 
loading of ships is possible. To complete the loading 
the ships generally proceed to Rangoon. Except for 
the foreshore shoal areas there are no obstructions or 
physical wrecks which interfere with commerce in the 
harbor area. 

6. ANCHORAGES 

Seven mooring buoys are maintained in the harbor 
area for the anchoring of large vessels. These buoys 
are of the light type with five-ton anchors and prob¬ 
ably will have to be replaced with a larger type since 
difficulties are experienced by the larger vessels. 

7. WHARVES AND JETTIES 

There are five pontoon jetties of variable sizes, all 
in poor condhion and in need of replacement. It is 
understood that four new pontoons are on order and 
will replace the old outmoded jetties on arrival. There 
are a great number of private wharves and jetties most 
of which are located at the rice miUs along the river. 

8. TRANSIT SHEDS AND WAREHOUSES 

There are no public warehouses for general cargo. 
The State Agricultural Marketing Board rents or 
owns warehouses at eight different locations in the 
port area with a total storage capacity of about 43,000 
tons. These storage units are scattered; two rented 
godowns are on the right bank of the river opposite 
the city and have a storage capacity of about 5,000 
tons; three rented godowns are on the left bank of the 
river upstream of the city and have a capacity of about 
7,800 tons; the godowns rented from the Anglo-Burma 
Company and the godowns at Wedaung are on the 
left bank downstream of the city and have a combined 
capacity of about 13,000 tons; three godowns scattered 
at various locations on the waterfront have a total 
capacity of 6,000 tons, and two godowns constructed 
by SAMB immediately upstream of the city have a 
combined storage capacity of about 11,000 tons. 
SAMB contemplates the early erection of a number of 
prefabricated warehouses, grouped with the ware¬ 
houses rented from the Anglo-Burma Company and 
those at Wedaung, to form a major centralized rice 
storage unit at Bassein. 

9. CARGO-HANDLING EQUIPMENT 
There is no mechanical cargo-handling equipment 

at the Port of Bassein at present. 

10. MARINE REPAIR 
Except for small local private facilities for the re¬ 

pair of country boats the only facilities avaUable are 
those of the port officer for minor repairs to his own 
craft and pilot launches and for repairs to jetties and 
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aids to navigation buoys. For any major repairs the 
vessels are sent to the yards at the Port of Rangoon. 

11. LABOR SUPPLY 

Cargo handling at the Port of Bassein is accom¬ 
plished entirely by coolie labor. There does not seem to 
be any shortage in this class of labor in the harbor area. 

12. COMMERCE 

The commerce of Bassein is basically the export of 
rice and rice products. There is virtually no foreign 
import general-cargo trade, and at present only a 
negligible tonnage of coastal import trade. In the ten 
years prior to the war the annual traffic in the Port of 
Bassein averaged 315,650 tons, with a high of 420,000 
tons in fiscal year 1939-40. In the last four years the 
export of rice and rice products was 285,790 tons in 
1949, in 1950 it was 208,056 tons, in 1951 it was 
181,276 tons, and in 1952 amounted to 168,118 tons. 
The export in 1949 included a large amount of the 
storage from the previous year. The decreases in the 
following years probably are due to the reduction of 
paddy in cultivation as a result of insurgent activity. 
The tonnages of general cargo (coastwise) imported 
at the Port of Bassein were 1,179 tons in 1951 and 
614 tons in 1952. 

13. CARGO HANDLING 

Because of the small amount of general-cargo trade 
at the Port of Bassein there are no problems con¬ 
nected with the handhng of it. The basic commerce at 
the port is the export of rice and rice products. Out of 
the total export of about 168,000 tons in 1952, the 
amount shipped directly by lighters from mills to 
ships amounted to 104,800 tons or about 63 %. During 
1952 a total of 74,800 tons were delivered to the 
warehouses of SAMB and 63,270 tons were shipped 
out. Bagged rice is loaded from the warehouses direct 
to lighters and transported to the ships anchored in 
midstream. At present all delivery to warehouses is by 
country boats and lighters. After the rehabihtation 
and reopening of the railway from Henzada consider¬ 
able commerce from the service area should be re¬ 
ceived at Bassein. 

All handling of rice is by coolie labor and the 
SAMB storage units are near the river banks so the 
carrying distances are relatively short. The prevailing 
handhng costs are: 

Carrying of 100 bags of 210 lbs. from hghters to 
godowns, and stacking at K 10.00/100 

Carrying of 100 bags of 210 lbs. from godowns 
to lighters at K9.50/100 

Lighters are rented by SAMB on monthly basis, 
average cost is about 

Total 

Per ton 

K1.07 

Kl.Ol 

K2.00 

K4.08 

14. CONCLUSIONS 

At the Port of Bassein there are no major require¬ 
ments which have not been met or for which planning 
is not under way. The volume of general cargo is so 
small that its handhng does not present any problems, 
and changes from the present methods of handhng by 
coolie labor will not be justified. AU State Agricultural 
Marketing Board warehouses of larger capacity are 
near the river banks, with the floor of the warehouses 
approximately at the same elevation as the deck of the 
jetties. It is considered that SAMB should investigate 
the possibility of connecting the jetties directly to the 
warehouses by trestles and using hand trucks or plat¬ 
form trucks to transport the rice bags from the ware¬ 
house directly to the jetty. Portable conveyors could 
be used for stacking of bags in warehouses. 

The present low tonnage of rice shipped from ware¬ 
houses (about 63,000 tons in 1952), the dispersion of 
these warehouses at eight different locations along the 
waterfront, and the present low handling costs do not 
offer either a technical or economic justification for 
introduction of centralization of rice shipment; how¬ 
ever the conditions will be different when the rice 
export again reaches and exceeds the prewar level and 
amounts to about 300,000 tons per year. Of this ton¬ 
nage not more than 40 to 45 % would be shipped from 
warehouses and it should be possible to direct about 
two thirds of warehoused tonnage, or about 100,000 
tons, to the large group of warehouses, consisting of 
the Anglo-Burma Company and Wedaung godowns 
and of new warehouses to be constructed by SAMB 
at that location. To this group of warehouses the rice 
bags will be delivered by hghters, by rail from Henzada 
district, and by the highways leading into Bassein. 

There are not many locations in Bassein for a wharf 
for sea-going vessels. It appears, however, that the 
river bank near the proposed group of godowns could 
serve the purpose and this location should be in¬ 
vestigated. With a volume of about 100,000 tons 
handled annually from one location, the savings re¬ 
sulting from the elimination of lighterage, from shorter 
turn-around time of vessels, and from the mechanical 
handling of rice may justify economically the con¬ 
struction of a wharf. 

With the completion of dredging at the proposed 
cutoffs and the easing of sharp bends in the entrance 
channel, much of the difficult navigation to the Port 
of Bassein will be eliminated. However, constant vigil¬ 
ance and maintenance dredging will be required at the 
bar and shoal sections to provide the safe navigating 
depths. These annual maintenance costs may be mini¬ 
mized through the use of river-training facilities and 
it would be prudent to investigate these possibilities 
through studies including hydraulic model tests. 
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With an increase in commerce it is considered that 
night navigation wiU be required to take fuU advantage 
of on-tide navigation. 

15. ESTIMATED REQUIRED EXPENDITURES 

The estimated expenditures for the Port of Bassein 
are as shown in the foUowing tabulation. These costs 
have been separated into foreign costs and local costs: 
foreign costs represent the expenditures for equip¬ 
ment, supphes and materials not avaUable locally; 
local costs are the expenditures for labor, materials 
and suppUes avaUable in Burma. 

E. PORT OF MOULMEIN 

Foreign Local Total 
Costs Costs Costs 
(K) (K) (K) 

Service craft and pilot vessels 6,75,000 75,000 7,50,000 
Maintenance equipment (pro¬ 

rated) 13,50,000 1,50,000 15,00,000 
River dredging and cutoffs 1,00,000 24,00,000 25,00,000 
Navigation aids 13,50,000 1,50,000 15,00,000 
Hydraulic model tests 1,00,000 25,000 1,25,000 
Cranes 90,000 10,000 1,00,000 
Dockyards 7,500 17,500 25,000 

The recommended improvements and expenditures 
should be made in the next five fiscal years. Since the 
dredging and installation of navigational aids should 
be in the first two years, the expenditures for those 
periods will be large. The recommended annual ex¬ 
penditures are K27,00,000 for the first year, K24,50,000 
for the second year, and K4,50,000 for each of the 
following three years. 

16. RECOMMENDATIONS 

In summary, with respect to the Port of Bassein, it 
is recommended that: 

(a) The use of coohe labor to handle general cargo 
be continued. 

(b) SAMB investigate the possibihty of connecting 
the jetties directly to the warehouses by trestles, and 
of using hand or platform trucks to transport the rice 
bags from the warehouse directly to the jetty. 

(c) Centralization of rice shipment be planned, to 
consist of the construction of the proposed SAMB 
warehouses and a wharf for seagoing vessels adjacent 
to the proposed warehouses. 

(d) Dredging be completed at the proposed cutoffs, 
and that the sharp bends in the entrance channel be 
eased. 

(e) Maintenance dredging be continued at the bar 
and shoal areas to provide safe navigating depths. 

(/) Hydraulic model tests be initiated to investigate 
possible use of river-training facilities to minimize 
annual maintenance. 

1. GENERAL 

The City and Port of Moulmein are located on 
the Salween River, beginning at a point about 24-5 
miles upstream from the Goodwin Light where the 
river empties into the Andaman Sea. The Salween 
River, one of the largest river systems in the world, 
flows through country abounding in teak, and rafts of 
this product are floated to the miUs at Moulmein. In 
the tidal area of the Salween and its downstream 
navigable tributaries, the Donthami, the Gyaing and 
the Ataran Rivers, in a semi-circular area of 50- to 
70-mile radius, are the productive paddy lands which 
are the source of the rice commerce. There are also 
rubber plantations in the Moulmein area. 

At Moulmein, the Salween River splits into two 
outlets; one flowing westward to the Andaman Sea is 
called the Darebauk River and is navigable to country 
boats, the other flowing southward to the sea is called 
the Moulmein River and is the commercial waterway 
and entrance channel to the port. The mean river level 
at Moulmein is highest in September when it is about 
eight feet above Mean Low Water Springs datum, 
and lowest in March when it is about three feet above 
this datum. 

The main commerce of the Port of Moulmein is rice 
and rice products. The annual rice export of the port 
as well as its total traffic is the third largest among the 
seaports of Burma, foUowing that of Rangoon and 
Bassein. In the prewar period Moulmein averaged 
over 4% of the foreign trade of Burma; and, in the 
postwar period this commerce has increased to about 
5 %. Nearly 15 % of Burma's coasting trade is handled 
through the Port of Moulmein. Plate 16 entitled "Out¬ 
port of Moulmein" shows the pertinent features of 
the port and entrance channel. 

2. PORT ADMINISTRATION 

The Port of Moulmein is under the general super¬ 
vision of the Nautical Adviser and Principal Officer, 
Mercantile Marine Department of the Ministry of 
Transport and Communications. However, as the port 
is operated on local funds, final decision on the utUiza- 
tion of these funds rests with the local Port Officer 
and the District Commissioner, guided by a local 
Port Advisory Board. 

3. WAR DAMAGE AND REHABILITATION 

The city and port of Mouhnein were subjected to 
heavy bombing by the AUied Forces during the past 
war, but the city suffered the greater damage. At the 
port four pontoons, two bridges, and the godowns 
were lost. The damaged structures at the port have 
been removed. The rehabUitation and replacement of 
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war-damaged installations either have been completed 
or are in the process of completion. 

4. ENTRANCE CHANNEL 

The bed of the Mouhnein River is of the alluvial 
type, thus the navigation channel both in the bay and 
river sections is subject to constant change. However, 
under the same general average annual hydrauhc 
conditions, depths and widths of the navigation chan¬ 
nel should maintain the same relative values even 
though there may be considerable side movement of 
the channels. Numerous hydrographic surveys are 
required to maintain channel alignment deUneation. 

In general, the lower 10-5 miles of the waterway 
above Goodwin Light can be considered as the bay 
section, varying in width of favorable depths from 
over 6,000 to 1,700 ft. Depths vary from about 20 to 
57 ft. Mean Low Water Springs datum. In the remain¬ 
ing 14 mdles to the port of Moulmein depths vary 
from 20 to 60 ft. MLWS datum, and widths vary from 
400 to 1,600 ft.; however, there are critical sections 
where depths decrease to 11-5 ft. MLWS and widths 
to as low as 200 ft. 

In addition to the numerous isolated rock shoals 
there are three sections of critical navigation in the 
Moulmein channel. The first section is at the AmeUa 
Crossing, from 11 to 11-5 nautical miles above Good¬ 
win Light, where deep water suddenly changes from 
the east to the west side of the river. At this abrupt 
cross-over, shoals exist in the centre of the river. At 
Natmhaw, about 19 miles above Goodwin Light, 
there are serious rock shoals and also abrupt align¬ 
ment changes in two very sharp curves. In the vicinity 
of Mile 22, or about 2-5 to 3-5 mUes above Natmhaw, 
there is another shoal area and section of rather sharp 
reverse curvature. For the remaining sections of the 
Moulmein River the depths are in excess of the above 
critical sections. The critical depths under the differ¬ 
ent tidal conditions, as sounded in December 1951, 
were: 

Tidal stage in feet 

MLWS MLWN 1 MHWS MHWN 

In general, the widths of the Moulmein River 
navigation channel are adequate for seagoing vessels; 
however, the numerous rock shoals and the three 
mentioned critical sections require good pUotage and 
cautious navigation. There are no wrecks to interfere 
with safe navigation. 

The Moulmein Channel was mined extensively by 
the Alhed Forces during the war. As an mitial step 
toward the reopening of the port for commerce the 
navigation channel was swept. Because of the shifting 
nature of this channel, drafts of the vessels were re¬ 
stricted to 22-5 ft. by the mine conditions. Early in 
1953 the mined and unswept areas were declared by 
Government safe for navigation; however, it is ques¬ 
tionable whether it would be advisable to undertake 
dredging or other construction work prior to the re¬ 
moval or detonation of the remaining mines. 

5. HARBOR AREA 

Moulmein harbor is considered to be the section of 
the Moulmein River between Mupon Point and 
Battery Point, a river frontage of about four nautical 
miles, beginning about 24-5 nautical miles upstream 
of Goodwin Light; however, the lower mUe of the 
harbor is not suitable for anchorage because of the 
Sirrocca Rocks shoals. 

The anchorage area in Moulmeiri River opposite 
the city has depths of 22-5 to 25-5 ft. MLWS datum; 
the depths of the anchorage area opposite Mupon 
Point, downstream from Moulmein, vary from 36-5 
ft. to 53-5 ft. MLWS. Adequate depths are not avail¬ 
able close enough inshore to permit the loading or un¬ 
loading of vessels from existing wharfage faciUties 
and the cargoes are lightered to and from ships 
anchored in nudstream. Rice ships generaUy are 
loaded with about 3,000 tons of cargo while in the 
harbor; whenever necessary loading to deeper drafts 
is then completed in the estuary about 21 miles below 
Moulmein, but loading there is difficult during mon¬ 
soon season as the moorings are easily swept away. 
The Sirrocca Rocks shoals limit the anchorage areas 
at the port. One of the early phases of waterway modi¬ 
fications which would be required by the use of larger 
ships and increased conunerce requirements would be 
the removal of these shoals. Other sections of alluvial 
shoals are in the harbor area and also would require 
removal. There is no wreckage in the harbor area 
which adversely affects navigation. 

6. ANCHORAGES 

Seven mooring buoys are maintained in the harbor 
area for the anchoring of large vessels. Two addi¬ 
tional buoys are being furnished through the United 
States ECA/TCA assistance program but have not 
yet been delivered. 

7. WHARVES AND JETTIES 

There are five principal pontoon jetties for public 
use, two for the use of harbor craft, and a jetty as the 
terminal for the Burma Railways ferry service between 
Martaban and Moulmein. The principal jetty is called 
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Mission Jetty and is located at the south end of Strand 
Road. It is a temporary structure of 16 sectional pon¬ 
toons; however, it is to be replaced in 1953 by a 40 ft. 
by 250 ft. pontoon which was furnished through the 
ECA/TCA program and which is now being fabri¬ 
cated at Rangoon. At the Mission Jetty there is a 
platform supported on steel pUes and extending out 
from shore which supports a sheet-metal shed for 
general cargo. There are several small private wharves 
and timber jetties, mostly at the rice mills and saw¬ 
mills. They are not available for general-cargo handl¬ 
ing. 

8. TRANSIT SHEDS AND WAREHOUSES 

There are two small godowns for general cargo, one 
located at the Mission Jetty and one at the jetty in the 
upper section of the harbor. The State Agricultural 
Marketing Board has two rice warehouses at Mupon 
with a combined storage of about 6,000 tons. SAMB 
has completed recently warehouses at Martaban with 
a combined rice storage capacity of about 18,000 tons. 

9. CARGO-HANDLING EQUIPMENT 

There is no mechanical cargo-handling equipment 
at the Port of Moulmein at present. 

10. MARINE REPAIR 

The Inland Water Transport Board maintains two 
separate shipways at Moulmein. At present the re¬ 
pairs to aU harbor craft are made by IWTB on these 
shipways; however, there is included in the planning 
of the Mercantile Marine Department the installation 
of a separate boatyard. The present facihties of the 
port officer are only adequate for the repair to the aids 
to navigation. 

11. LABOR SUPPLY 

Cargo handhng at the Port of Moulmein is accom¬ 
plished entirely by coolie labor. There appears no 
shortage of that type of labor in the Moulmein area. 

12. COMMERCE 

From 1924 through 1941 the commerce at the Port 
of Moulmein averaged about 168,000 tons per year, 
varying from a low of 134,250 tons in fiscal year 1925- 
26 to a high of 254,000 tons in fiscal year 1939-40. 
The maximum export of rice and rice products was 
about 168,000 tons in 1938. In the last four years the 
export of rice has been about 105,000 tons in 1949, 
about 91,800 tons in 1950, about 100,500 tons in 1951 
and about 103,800 in 1952. The tonnages of other ex¬ 
ported and imported products, in foreign and coast¬ 
wise trade, composed principally of the export of teak, 
rubber and general cargo, and import of coal, petrol¬ 
eum, general cargo and other products, are as follows: 

}                   1951 1952 

Sea¬ 
borne 

Coast¬ 
wise Total 

Sea¬ 
borne 

Coast¬ 
wise 

Total 

Exports        1,028 
Imports   :   7,469 

24,976 
26,758 

26,004 
34,227 

25,327 
34,855 

not available 
not available 

13. CARGO HANDLING 
No mechanical equipment is available at present 

and aU general-cargo handhng is by hand with coohe 
labor. Ocean-going vessels are moored in midstream 
and all cargo is lightered to and from the jetties. The 
only exception is the S.S. Matang, a vessel of 1,469 
gross tons of Straits Steamship Company. This ship 
caUs on the Tenasserim ports, making a round trip 
between Rangoon and Penang once in about every 
3 weeks. It has a draft of about 11 ft. and berths 
directly at the Mission Jetty at the Strand Road. AU 
cargo handhng takes place at the Strand Road, con¬ 
gesting the latter and obstructing street traffic. 

All exported rice is transported by lighters and 
barges from the warehouses or directly from the rice 
miUs to the ships anchored in midstream. The ware¬ 
houses at Martaban receive bagged rice from the miUs 
which are located in the area along the right bank of 
the Salween River; the warehouses at Mupon receive 
rice from the area to the east and southeast of Moul¬ 
mein. Delivery to both groups of warehouses is mostly 
by truck with a small tonnage arriving by rail. The an¬ 
nual tonnage shipped from Martaban averages about 
30,000 tons, or about 30% of the total annual export; 
shipments from Mupon do not exceed 7,000 to 10,000 
tons per year, or about 7 to 10 % of the total annual ex¬ 
port. About 35 to 40 % of export rice is shipped from 
the warehouses at present, and 60 to 65 % is shipped 
directly from miU storage by lighters and barges. 

AU handhng of rice is by coolie labor and the ware¬ 
houses aU are relatively near the river banks, so the 
carrying distances are short. Bags weighing 160 lbs. 
each are used generaUy because the predominantly Bur¬ 
mese labor finds it difficult to handle the larger bags. 
The prevaihng handhng rates at Mupon are: 

Per ton 
Carrying of 100 bags of 160 lbs. from trucks to 

godowns and stacking at K9.00/ton K1.26 
Carrying of 100 bags of 160 lbs. from godowns to 

lighters at K13.00/ton K1.82 
Lighterage to ship's side in harbor K5.00 
Lighterage to ship's side in estuary K7.50 
Stevedore's slinging charge, in harbor K0.56 
Stevedore's slinging charge, in estuary K0.75 
Total costs of handling, from truck to f.o.b. 

ship, in harbor K8.64 
Total costs of handling from truck to f.o.b. 

ship, in estuary K11.33 
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14. CONCLUSIONS 

At the Port of Moulmein either most of the immedi¬ 
ate outstanding requirements are being accomphshed 
or the planning for their early execution is under way. 
At this time the Moulmein River is being dredged, 
and during these operations it is planned to remove 
as much of the rock shoals as practicable. However, 
maintenance dredging in this port entrance channel 
always will be a major problem because of the silt 
load of the Salween River and the meandering nature 
of the river bed. The use of training walls should 
minimize this dredging to a large extent and hydraulic 
studies should be made of the effect of waUs or de¬ 
flecting dikes as shown on Plate 16. 

Through the assistance of the United States EGA/ 
TCA program 18 lighted buoys were furnished as aids 
to navigation in the Moulmein entrance channel. It is 
recommended that the remaining buoys be replaced 
progressively and supplemented with necessary mark¬ 
ers and night tide gauges for night navigation. 

As indicated in paragraph 16 g(4), section B of this 
chapter (Port of Rangoon) there should not be a 
duphcation of marine repair facilities in any one port. 
At the Port of Moulmein all marine repair faciUties 
should be consohdated into one efficient unU under 
the direction and operation of the Department of 
Yards and Docks. 

General-cargo commerce is not of adequate ton¬ 
nage to warrant or justify the installation of expensive 
wharves and transit sheds; however, following the in¬ 
stallation of the new cargo jetty now being assembled 
at Rangoon consideration should be given to either 
the extension of the present marginal platform or 
to its replacement with a larger one to ehminate 
the necessity of handhng the commerce on Strand 
Road. 

The two groups of rice warehouses (at Martaban 
and at Mupon) cannot be combined as they serve the 
miUs located on opposite sides of the Salween River. 
The draft conditions to Martaban do not permit the 
construction of a wharf from which rice bags could 
be loaded directly in the ships. Furthermore, the 
small tonnage of rice shipped from warehouses and 
low labor costs at Moulmein would not justify eco¬ 
nomically the introduction of central warehousing 
and mechanical rice loading. The use of hand or plat¬ 
form trucks for the transport of bags from the go- 
downs at Martaban to the end of the jetties should be 
considered. 

15. ESTIMATED REQUIRED EXPENDITURES 

The estimated expenditures for the Port of Moul¬ 
mein are as shown in the following tabulation. These 
costs have been separated into foreign costs and local 

costs: foreign costs represent the expenditures for 
equipment, supphes, and materials not available 
locally; local costs are the expenditures for labor, 
materials and supphes available in Burma. 

Foreign Local Total 
Costs Costs Costs 
(K) (K) (K) 

Service craft and pilot vessels 6,75,000 75,000 7,50,000 
Maintenance equipment (pro¬ 

rated) 15,75,000 1,75,000 17,50,000 
River dredging and cutoffs 50,000 14,50,000 15,00,000 
Navigation aids 4,50,000 50,000 5,00,000 
Hydraulic model tests 1,20,000 30,000 1,50,000 
Cranes 4,50,000 50,000 5,00,000 
Dockyards 60,000 1,40,000 2,00,000 

The recommended improvements and expenditures 
should be accomphshed in the next five fiscal years. 
Since the dredging and installation of navigational 
aids should be in the first three years, the expenditures 
for those periods wiU be large. The recommended 
annual expenditures are K16,25,000 each for the first 
and second years, Kl 1,00,000 for the third year, and 
K5,00,000 for each of the following two years. 

16. SUMMARY OF RECOMMENDATIONS 

In summary, with respect to the Port of Moulmein, 
it is recommended that: 

(a) Hydrauhc studies be initiated to determine the 
practicabihty of using training waUs to direct the 
river flow and minimize the dredging. 

(b) The buoy system for the entrance channel be 
revised to permit night navigation. 

(c) Marine repair facihties be consolidated into one 
unit under the direction and operation of the proposed 
Department of Yards and Docks. 

(d) The present marginal platform be extended or 
replaced with a larger one to ehminate the handling 
of commerce on Strand Road. 

(e) The use of hand or platform trucks for the 
transport of bags from the godowns at Martaban to 
the end of the jetties be considered. 

F. PORT OF TAVOY 
1. GENERAL 

The Port of Tavoy is one of the minor seaports of 
Burma. The City and Port of Tavoy are located on the 
Tavoy River about 35 nautical mUes from deep-water 
and about 32 miles upstream of Reef Island hght, the 
beacon designating the entrance to the waterway. For 
sea-going vessels the waterway is navigable for a dis¬ 
tance of about 7-5 miles above Reef Island. However, 
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ships seldom proceed or anchor beyond the series of 
rock shoals, which begin about 1-5 miles farther 
downstream and extend to about four miles above 
Reef Island. The river permits navigation by launches 
and country boats only, and aU transfer of cargo is 
accomphshed at the anchorages through lightering. 
Plate 17 entitled "Outport of Tavoy" shows the perti¬ 
nent features of the port and entrance channel. 

The Port of Tavoy at present handles a little over 
1 % of Burma's total foreign trade and nearly 5 % of 
the coasting trade. 

2. PORT ADMINISTRATION 

The Port of Tavoy is under the general supervision 
of the Nautical Adviser and Principal Officer, Mer¬ 
cantUe Marine Department of the Ministry of Trans¬ 
port and Communications. However, as the port is 
operated on local funds, the final decision on the 
utUization of these funds rests with the local District 
Commissioner. There is no port officer assigned to 
Tavoy. 

3. WAR DAMAGE AND REHABILITATION 

WhUe the City and Port of Tavoy were subjected to 
considerable damage from bombing by Allied Forces 
during the war there remains very little riverside 
damage requiring further repair. No other rehabilita¬ 
tion measures need be accomplished for navigation 
and transport reasons. 

4. ENTRANCE CHANNEL 

From Reef Island to the anchorage area the mini¬ 
mum depth is approximately 29 ft. Mean Low Water 
Springs datum, 45 ft. MHWS or 40 ft. MHWN. 
In the anchorage area the widths are of large magni¬ 
tude and to this point there would be no navigational 
difficulties. From the anchorage area to Tavoy the 
river is very sinuous, shaUow, and difficult to navigate 
even with small local craft. While depths will vary 
from 6 to 24 ft. MLWS, 22 to 40 ft. MHWS, and 
17 to 35 ft. MHWN, making it possible for some ves¬ 
sels to transit the river under high-tide conditions, 
because of the sinuousity of the channel, shifting 
channels in the alluvial bed and obstructions, it is 
inadvisable to attempt to navigate the river with any 
craft except small motor craft, barges and sampans. 
Furthermore, depths at Tavoy during low-tide con¬ 
ditions are as small as two feet, thus eliminating 
suitable anchorage. 

During the war the entrance to the Tavoy River as 
far upstream as eight nautical miles above Reef Island 
was extensively mined by the Allied Forces. While the 
seaward channel has been swept thus permitting safe 
access to the anchorage area, the mines still can be 

considered as active and subject to detonation during 
dredging or striking with anchors. Before any dredg¬ 
ing or other construction operations are undertaken, 
it would therefore be advisable to remove or detonate 
the mines. 

The only obstructions in the Tavoy River estuary 
are the rock shoals at about four nautical miles and 
at six to seven miles above Reef Island. Were these 
shoals removed, free access would be available to 
vessels as far as about 11 miles above Reef Island. 
However, the benefits of the additional five miles of 
waterway would hardly be commensurate with the 
cost and no particular advantage to shipping would 
be obtained. 

5. HARBOR AREA 

The harbor and anchorages for seagoing traffic arc 
in the Tavoy River estuary described in the preceding 
discussion. Depths, widths and anchorage areas are 
adequate. The Port of Tavoy at the city proper is 
limited entirely to shallow-draft and local riverine 
traffic. Depths at Tavoy are variable and may be as 
low as two feet during low tide. While the watershed 
of the Tavoy River is relatively small in area it is 
located in a zone of extremely heavy rainfall, thus 
excessive river currents are present in the harbor 
during and immediately following the monsoon 
season. 

6. FACILITIES AND LABOR 

There are no mooring buoys either at Tavoy or in 
the estuary anchorage area. There are no commercial 
wharves, public warehouses, facilities for storage of 
general cargo, or mechanical facihties for handling of 
general cargo at Tavoy. There are numerous private 
wharves for loading sampans and barges, principally 
in connection with the rice mills. AU storage facilities 
are private and appurtenant to the rice mills. The only 
marine repair facilities available are small yards capable 
of repairing country craft only. Cargo handling is 
accomplished entirely by coolie labor. There does not 
appear to be any shortage in this class of labor. 

7. COMMERCE 

Prewar statistics on waterborne commerce at Tavoy 
are not available, but it is known that the principal 
commodities exported included rice and rice products, 
timber, charcoal, dried betel nut, tin and wolfram ore, 
dried fish and rubber. Principal imports include 
machinery parts, sugar, textiles, oil, tinned provisions, 
stationery, grocery goods, sundry products, and 
petroleum, oil and lubricants. 

The following figures of seagoing and coastwise 
commerce, are the most recent recorded: 
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Local costs are the expenditures for labor, materials 
and supphes avaUable in Burma. Exports 

Rice and Rice Products 
Wolfram, Rubber, Tin, etc. 

1949-50 
tons 

2,557 
9,326 

1950-51 
tons 

11,285 
9,800 

Total Commerce 19,009 30,002 

Since the Port of Tavoy serves a rather restricted 
area of low potential agricultural use the future ton¬ 
nages in agricultural and forestry products, including 
rubber, probably wiU continue low. Any appreciable 
increase in export commerce will depend on the 
development of natural resources and minerals in the 
trade area. 

8. CARGO HANDLING 

All cargo handling is accomplished by coolie labor 
and hghterage in the estuary anchorage area. The 
hghters are loaded at Tavoy from the local piers and 
jetties and towed on tide to the deep-water anchorage 
area. In view of the small amount of commerce 
changes in handling procedure are not immediately 
warranted. 

9. CONCLUSIONS 

In the Port of Tavoy there are no major outstanding 
rehabilitation requirements which have not been com¬ 
pleted or for which planning is not under way. In the 
Tavoy channel much difficulty is experienced by the 
launches and country boats and the alleviation of 
these conditions would be desirable. The rock shoals 
in the anchorage areas could be removed; however, 
not more than minor maintenance dredging is war¬ 
ranted under present trade conditions. Since the river 
channel is alluvial and meandering there is the possi¬ 
bihty that much of the unsatisfactory conditions 
could be alleviated by use of training walls. Another 
solution would be to estabhsh warehouses and jetties 
at deep water and connect with Tavoy by railway and 
highway. Engineering investigations and analyses of 
these possibihties need be undertaken only when the 
volume of commerce at Tavoy increases substantially, 
or when time permits as a good housekeeping mea¬ 
sure. 

10. ESTIMATED REQUIRED EXPENDITURES 

The estimated expenditures for the Port of Tavoy 
are as shown in the foUowing tabulation. These costs 
have been separated into foreign costs and local costs. 
Foreign costs represent the expenditures for equip¬ 
ment, supphes and materials not available locally. 

Foreign 
Costs 
(K) 

Local 
Costs 
(K) 

Total 
Costs 

(.K) 

Service craft and pilot vessels 
Maintenance equipment (pro¬ 

rated) 
Channel and port clearance 
Navigation aids 

2,25,000 

2,25,000 
10,000 
45,000 

25,000 

25,000 
2,40,000 

5,000 

2,50,000 

2,50,000 
2,50,000 

50,000 

The recommended improvements and expenditure 
should be accomplished in the next five fiscal years at 
the rate of K2,75,000 the first year, K2,25,000 the 
second year and K 1,00,000 for each of the following 
three years. 

11. SUMMARY OF RECOMMENDATIONS 

In summary, with respect to the Port of Tavoy, it is 
recommended that: 

(a) The rock shoals in the anchorage areas be re¬ 
moved. 

(b) The use of training walls to miiumize dredging 
be investigated by model studies. 

(c) The establishment of warehouses and jetties at 
deep-water with connections to Tavoy by railway and 
highway be investigated. 

G. PORT OF MERGUI 
1. GENERAL 

The Port of Mergui is located on a tidal cutoff con¬ 
necting the mouths of the Great Tenasserim and 
Kyaukpya Rivers. The north entrance to the channel 
serves as access for seaborne traffic, the south en¬ 
trance serves principally the Great Tenasserim River. 
Along the navigation course the distance from the 
harbor to deep-water at sea is about four nautical 
miles. 

The Port of Mergui is considered as the section of 
the channel opposite the entire city, a distance of a 
little over one nautical mile. The bank at the city water¬ 
front is protected by a revetment of large stones for a 
length of approximately 4,000 ft. This revetment is 
referred to locally as a seawall. Plate 18 entitled "Out¬ 
port of Mergui" shows the pertinent features of the 
port and entrance channel. 

In the prewar period the Port of Mergui handled a 
neghgible amount of the foreign trade of Burma. In 
the postwar period it stUl has less than 1 %. Exceeded 
only by the Port of Rangoon, the Port of Mergui now 
plays an important role in the coasting trade, handhng 
nearly 21 % of all of the country's coasting commerce. 
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2. PORT ADMINISTRATION 

Like the other outports, the Port of Mergui is under 
the general supervision of the Nautical Adviser and 
Principal Officer, Mercantile Marine Department of 
the Ministry of Transport and Communications. 
However, as the port is operated on local funds, final 
decision on the utilization of these funds rests with 
the local District Commissioner. No port officer is 
assigned to Mergui. 

3. WAR DAMAGE AND REHABILITATION 

The principal war damage at the Port of Mergui 
included the destruction of dockside facihties, the 
damage of Naukle letty, the destruction and sinking 
of the pontoon jetty at the main wharf and of the 
crane on Naukle Jetty, and the destruction of all 
warehousing and customs facihties. In rehabihtating 
the port, the damaged structures along the waterfront 
and the sunken pontoon and crane were removed. 
The Naukle Jetty has been repaired temporarily, and. 
except for the wreck of a large Japanese freighter at 
the entrance to the Great Tenasserim River, the 
wrecks which would interfere with navigation have 
been removed. 

In furtherance of rehabihtation and improvement 
of the Port of Mergui, the Mercantile Marine Depart¬ 
ment plans to strengthen and extend the Naukle Jetty 
about 50 ft. to reach greater depths of water. Through 
the assistance of the United States ECA TCA pro¬ 
gram the materials have been received for a new 40 
ft. by 250 ft. pontoon and as soon as the fabrication 
has been completed it will be installed at the main 
wharf to permit resumption of normal operations. 
The Mercantile Marine Department also intends to 
acquire a six-ton crane for installation on the Naukle 
Jetty and the construction of new warehousing and 
customs facilities as soon as funds become avail¬ 
able. 

4. ENTRANCE CHANNEL 

As the light buoy off Kalwin Point is approached, 
the depth decreases rapidly until the critical depth of 
the waterway is reached near the light buoy. In 
general, the depths in the remaining three miles of the 
waterway are only slightly greater than the critical 
depth. Critical loading conditions will be governed 
by the following: 

MLWS 

11-1 ft. 

MLWN 

16-9 ft. 
MHWS 

27-9 ft. 
MHWN 

22-5 ft. 

From the light buoy to Mergui the navigation course 
follows closely a series of depth pockets which aver- 
.age about 200 ft. in width at the two-fathom contour, 

MLWS datum. Fortunately these pockets are in regu¬ 
lar alignment and the sailing course is in more-or-less 
two straight lines. 

Because of the deep-water approaches to the Mergui 
channel and of the two straight courses of sailing, 
adequately marked by range beacons, no difficulty is 
encountered by small vessels in fair weather or day¬ 
light navigation on favorable conditions of tide. Pilot 
service is not used. Although the Mergui channel is 
in the delta of the Great Tenasserim River system, and 
thus is alluvial, the banks are relatively well defined 
and depth and width conditions of the navigable 
channel do not change materially from year to year. 
Depths and widths of channels are restrictive to sea¬ 
going commerce and even under the most favorable 
tidal conditions could not be used by the larger type 
of cargo vessel. 

Whh the exception of the S.S. Matang, a vessel of 
1,469 gross tons and a draft of 11 ft. belonging to the 
Strahs Steamship Company and calling at Rangoon 
and the Tenasserim ports on a schedule of once every 
three weeks, the vessels calling at the Port of Mergui 
are the local seagoing schooners used in the coastal 
trade. 

During the war both entrances to the Mergui chan¬ 
nel, the two main sea approaches, and the general 
waters between Mergui and King Island, were mined 
extensively by both the Alhed Forces and by the 
Japanese. Some sweeping has been accomplished in 
the north entrance to the Mergui channel and in the 
Great Tenasserim River entrance. While aU of the re¬ 
maining mines must still be considered as potentially 
active they should not interfere with the present type 
of shallow-draft vessels operating on the waterway; 
however, before any channel and harbor work can be 
carried out either for maintenance dredging or de¬ 
veloping the port for larger vessels, it would be advis¬ 
able to remove these hazards first in the sections to be 
worked. The wreck of the large Japanese freighter in 
the Great Tenasserim River near the south Mergui 
channel is an obstruction in the best anchorage area 
rather than a menace to navigation. 

5. HARBOR AREA 

The harbor area is considered that section of the 
channel fronting the city of Mergui, a distance of a 
little over one nautical mile. Most of the commerce is 
handled over the main wharf, the Naukle Jetty, and 
from the foreshore seawall. For distances of 200 to 
500 ft. out from the shore there has been so much 
shoaling that the mud flats are exposed at lower tidal 
stages. Little use can be made of this area for com¬ 
merce except by small craft, barges and sampans. 
During periods of high tide some of the cargo boats 
berth directly at the foreshore. The deep-water por- 
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tion of the harbor and anchorage varies in width 
from 1,500 to 3,000 ft. and in depth from 18 to 60 ft. 
MLWS datum, thus providing a favorable basin both 
for anchorage and for lightering provided the number 
of seagoing vessels in port at one time does not exceed 
three or four. Tidal currents are strong in this area 
and during high flows of the Great Tenasserim River 
extreme ebb currents are present. 

6. ANCHORAGES, WHARVES AND JETTIES 

There are no mooring buoys at the Port of Mergui. 
The two public wharves are the main wharf and the 
Naukle Jetty. The main wharf is located at the south 
end of the revetment-protected foreshore. It consists of 
a steel-framed platform, supported on steel piles. The 
pontoon and bridge of the main wharf were destroyed 
during the war. A new pontoon 40 ft. by 250 ft., with 
an 80-ft. bridge, is being fabricated and its installa¬ 
tion is scheduled during 1953. The main wharf is to 
serve mostly the passenger traffic. The Naukle Jetty 
is south of the main wharf and consists of a wide stone 
pier, at the end of which is a T-shaped steel-framed 
wharf of timber decking on steel piles. The length of 
the face of the jetty is 50 ft. The Naukle Jetty was 
damaged during the war and its reconstruction was 
completed early in 1953. During high-water periods 
the Naukle Jetty can accommodate up to four sea¬ 
going schooners; one at each side of the stone pier 
and two at the face of the jetty. During low-water 
periods the stone pier and part of the jetty are com¬ 
pletely exposed. The jetty is of a light construction 
and vibrates under the slightest impact of moored 
schooners. Upstream from the main wharf there is 
one larger private timber pier, as well as some small 
barge and sampan landings, but they are not available 
for general-cargo handling. 

7. TRANSIT SHEDS AND WAREHOUSES 

A customs godown constructed of steel framing 
with corrugated sheet-metal roof and walls is located 
near the main wharf; it is old and in need of replace¬ 
ment. Two godowns are located at Naukle Jetty, one 
at each side of the stone pier. One godown is of brick 
construction and is for general cargo; the other is of 
steel framing and corrugated sheet-metal roof and 
walls and is Civil Supplies Godown No. 1. These go- 
downs appear to be adequate for the present volume 
of cargo handling. A CivU Supplies Godown No. 2 
of temporary bamboo construction is located at the 
waterfront, upstream from the main wharf. 

8. CARGO-HANDLING EQUIPMENT 

The only crane available for handling general cargo 
in the postwar period has been an old hght caterpiUar 

crane. The Mercantile Marine Department plans to 
install a six-ton crane at the Naukle Jetty at the earliest 
practicable date. 

9. MARINE REPAIR 

The only marine yards at the Port of Mergui are 
small local yards engaged in country-boat construc¬ 
tion and repair. No facilities exist for major motor 
and steam launch and vessel repair; therefore, the 
Mercantile Marine Department is considering the 
installation of a small boatyard and shipway. The 
land and necessary materials have been acquired and 
the completion of the unit will be effected as soon as 
sufficient funds become available. 

10. LABOR SUPPLY 

All cargo handling at the Port of Mergui is accom¬ 
plished by coolie labor. There is no apparent short¬ 
age of that type of labor in the Mergui area. 

11. COMMERCE 

While Mergui was one of the minor ports of Burma 
prior to the war, since the war, and particularly in the 
last two to three fiscal years, it has shown a marked 
increase in activity with commerce in fiscal year 1950 
51 about twice the estimated high for the prewar 
period. The principal export commerce at Mergui 
includes rubber, tin and ngapi. Minor products in¬ 
clude dried fish, dried prawns, rice, onions, chUlies, 
tamarind, dhoU and salt. 

The following seagoing and coastwise commerce 
are the most recent recorded: 

1949-50 1950-51 
(tons) (tons) 

;s 19,989 25,163 

Total 

12. CARGO HANDLING 

34,174        49,074 

With the exception of S.S. Matang, the vessels call¬ 
ing at the Port of Mergui are seagoing schooners 
berthing at Naukle Jetty, cargo boats and other smaU 
river craft. The cargo landed from or shipped in S.S. 
Matang is lightered to and from the shore. All cargo 
handling is by hand with coolie labor. Neither the 
local conditions nor the present volume of cargo 
justify a change of the present cargo-handling 
methods. However, because of the increase of rubber 
and tin production it appears that with the return of 
normal conditions the commerce of Mergui will in¬ 
crease considerably above the present levels in the 
next three to five years. At that time it would be pru¬ 
dent to investigate the possibilities of the improve- 



SEAPORTS OF BURMA 335 

ment of cargo-handling methods such as increase of 
berthing space and wider use of wharf cranes. 

13. CONCLUSIONS 

The planning of the MercantUe Marine Depart¬ 
ment and the local port authorities and the district 
commissioner appears to be adequate for the needs of 
the harbor. Removal of wrecks and war-damaged 
structures has been completed; reconstruction of the 
main wharf and installation of the new 40-ft. by 250- 
ft. pontoon jetty wUl be completed in 1953; the Naukle 
Jetty is to be extended 50 ft. to deeper water and a 
six-ton crane instaUed thereon at the earliest practic¬ 
able date; a new customs godown, warehouse and 
port offices structures wiU be built as soon as funds 
become available; the harbor and entrance channel are 
scheduled for dredging as soon as the first of two 
operatmg dredges becomes avaUable; the installation 
of a small boatyard and shipway has been initiated 
for repair to harbour craft and others; and finally, 
after aU other work has been completed it is planned 
to remove the wreck of the large freighter in the 
anchorage area of the Great Tenasserim River. When 
these improvements and rehabihtation measures 
have been completed there appears little else to 
accomphsh to restore the Port of Mergui to a high 
operational efficiency. 

14. ESTIMATED REQUIRED EXPENDITURES 

The estimated expenditures for the Port of Mergui 
are as shown in the following tabulation. These costs 
have been separated into foreign costs and local costs; 
foreign costs represent the expenditures for equip¬ 
ment, supplies and materials not available locally; 
local costs are the expenditures for labor, materials 
and supplies available in Burma. 

Foreign Local Total 
Costs Costs Costs 
(K) (K) (K) 

Service craft and pilot vessels 2,25,000 25,000 2,50,000 
Maintenance equipment (pro¬ 

rated 4,50,000 50,000 5,00,000 
Channel and port clearance 15,000 4,85,000 5,00,000 
Navigation aids 90,000 10,000 1,00,000 
Warehouses 6,00,000 4,00,000 10,00,000 
Cranes 2,70,000 30,000 3,00,000 
Dockyards 60,000 1,40,000 2,00,000 

It is recommended that the planned improvements 
and expenditures be carried out in the next five fiscal 
years at the rate of K10,50,000 the first year, 
Kl 1,50,000 the second year, K3,50,000 the third year, 
and K 1,50,000 for each of the following two years. 



CHAPTER Xlll 

INLAND  WATERWAYS 

A. INTRODUCTION 

1. IMPORTANCE AND EXTENT 

The predominant role of the inland waterways in 
the national economy of Burma is due to the fact that 
the rivers and streams have been for centuries and still 
are the main ways of communication of the country. 
The great rivers traversing from north to south nearly 
the entire length of the country with their numerous 
tributaries offer over 5,000 miles of commercially 
navigable waterways; other thousands of miles are 
used by country craft which in many parts of Burma 
are the principal means of travel and transport. In the 
Irrawaddy delta, one of the great rice granaries of the 
world, the labyrinth of streams and creeks makes rail 
and road transport impracticable and water transport 
is the only means which is economical and convenient. 
Plate 1, enthled "Navigated Inland Waterways," 
shows the scheduled operations in service. 

2. COMMERCE 

Although records are not available of prewar cargo 
and passenger commerce on the inland waterways, 
the estimates indicate that the two principal prewar 
operators of riverine transport, the Irrawaddy Flotilla 
Company and the Arakan Flotilla Company, annually 
carried more than 8,200,000 passengers and more than 
1,200,000 tons of cargo. However, in order to deter¬ 
mine the total volume of riverine commerce, to the 
above figures should be added the volume of com¬ 
merce carried by contract and private earners, by 
country boats, and othei craft. The resulting total 
may be as much as three or four times the amount 
shown above. Due to the loss of a large number of 
riverine craft during the wir and particulariy due to 
the later effects of the insurjency, the present \olume 
of riverine commerce is less ban 60°,j of the volume 
of the prewar period. 

3. WAR DAMAGE AND REHABILITATION 

Out of more than 600 craft f all types and sizes of 
the prewar fleet of the Irrawaay Flotilla Company, 
only 105 could be salvaged and iut in operation after 
the war. Other riverine fleets suftred similar damage. 
As an emergency measure seveal hundred vessels 
were placed at the disposal of the Jiland Water Trans¬ 
port Board by the Military Trai;port Directorate; 
however, these vessels have been fqnd unsuitable for 

commercial operations. Consequently, the Inland 
Water Transport Board initiated a three-year program 
and a ten-year program of rehabilitation of its fleet; 
similariy, a plan was prepared for the rehabilitation 
of the river conservancy fleet of the Mercantile 
Marine Department. 

4. ORGANIZATION 

The government agency responsible for the opera¬ 
tion, regulation and control of inland water transport 
in Burma is the Inland Water Transport Board. U 
operates services on the Irrawaddy, the Chindwin and 
the Salween Rivers and their tributaries; the cargo 
services in the Arakan section (consisting mostly of 
moving paddy from the neighboring districts into the 
Port of Akyab and lighterage service in the Port of 
Akyab) are controlled by the Board through its agent, 
the Arakan Flotilla Company. This concern is a sub¬ 
sidiary of the British India Steam Navigation Com¬ 
pany and operates its own passenger-steamer service 
also in the Arakan section independently of IWTB. 

River conservancy, or the maintenance and marking 
of navigation channels of inland waterways, is under 
the jurisdiction of the Nautical Adviser and Principal 
Officer, Mercantile Marine Department. 

B. EXISTING FACILITIES AND OPERATIONS 

1.  RIVE.ii SYSTI_MS OF BURMA 

a. General Description 
Burma consists of a series of river valleys running 

from north to south and separated by mountain 
ranges. The division of Burma by the watersheds of 
these rivers, expressed in per cent, is as follows: 

Irrawaddy and Chindwin Rivers 
Salween River and tributaries 
Sittang River 
Kaladan River and tributaries 
Rangoon River and tributaries 
Great Tenasserim River 
Minor coastal streams 

Per cent 

55-03 
18-42 
5-37 
3-75 
2-95 
2-69 

11-79 

100-00 

The Irrawaddy and the Chindwin Rivers are the 
principal avenues of riverine commerce of Burma. 
Commercial transportation on the Irrawaddy can be 
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maintained for neariy 800 miles, 670 miles from Hen¬ 
zada to Bhamo throughout the year and 125 miles 
from Bhamo to Myitkyina for about seven months 
each year. To this mileage should be added about 
2,000 miles of waterways in the Irrawaddy delta. 
The Chindwin River is open for commercial navi¬ 
gation from its mouth to Homahn, a distance of 
about 400 miles, throughout the year. 

The Salween River is navigated commercially only 
for about 55 miles, from Moulmein to Shwegun. How¬ 
ever, its main tributaries, the Donthami, the Gyaing 
and the Ataran Rivers add about 170 miles of navig¬ 
able waterways in the Moulmein area. 

The Sittang River is navigable for about 155 miles 
during the three months from mid-Iuly to mid-October 
and for 25 miles throughout the year. This river lies 
within an area of high rice agricultural use. 

The Kaladan, Lemro, Mayu and other rivers, with 
their tributaries, constitute the river system of the 
Arakan Coast, separated from the Irrawaddy by the 
Arakan Yomas. These rivers are navigable on tide for 
more than 400 miles. 

The Rangoon River and its principal tributaries, 
Pazundaung Creek, Pegu River and others, while 
relatively small in drainage area and in the extent of 
navigable lengths carry probably the heaviest load of 
waterborne commerce in Burma because this river 
system comprises the approaches to the Port of 
Rangoon. 

b. Effects of RauifaU 
RainfaU occurs in Burma during the monsoon 

season from May to October, with its heaviest con¬ 
centration in the months of June, July and August. 
The annual rainfall in the Arakan and Tenasserim 
regions often exceeds 200 inches and reaches 100 
inches in the Rangoon area. Consequently, extreme 
variations occur between low water and flood stages 
of the rivers. A stage differential of 71 feet was ex¬ 
perienced on the Kaladan River in 1929 and annual 
average variations of 31-7 ft. and 37-3 ft. have been re¬ 
corded at Mandalay and Prome respectively. Except 
for the Chindwin, Irrawaddy and Salween Rivers, 
whose headwaters are in the high mountains of north 
Burma and Tibet, the base flows of the rivers of Burma 
are very low. Therefore, except during the periods of 
rain, commercial navigation on these rivers is possible 
only to the head of tidewater. 

c. Tidal Effects 
All the main rivers of Burma flow to the sea, so 

their lower reaches and deltas are subject to tidal 
effects. The difference between Mean Low Water 
Springs and Mean High Water Springs tides vary 
approximately as follows: 

R.B.—22 

Mouth of Kaladan River (Akyab) 7-3 ft. 
Mouth of Bassein River (Diamond Island) 6-3 ft. 
Mouth of Rangoon River (Elephant Point) 18-0 ft. 
Mouth of Salween River (Amherst) 19-0 ft. 
Mouth of Tavoy River (Reef Island) 15-5 ft. 
Mouth of Great Tenasserim (Mergui) 16-8 ft. 

It can be seen that in the tidal influence many of the 
water courses can be navigated on favorable tide con¬ 
ditions. Of the estimated 5,000 mUes of inland waters 
of Burma which are and have been used commercially, 
over 4,000 miles lie within the tidal influence. 

2. NAVIGATING CONDITIONS 

On those rivers which have a sufficient base flow to 
support navigation either throughout the entire year 
or a part thereof, as the Irrawaddy and Chindwin 
Rivers, the navigating conditions are controlled by 
critical depths and widths; on rivers and deltas along 
the coast the navigation is basically limited to the 
tidal sections. 

On the Irrawaddy River the lowest levels are usually 
reached in February and March and the drafts of 
vessels are at present limited to the foUowing: 

Rangoon to Prome 
Prome to Yenangyaung 
Yenangyaung to Mandalay 
Mandalay to Bhamo 
Bhamo to Myitkyina 

5 ft. 
4 ft. 9 ins. to 5 ft. 
4 ft. 3 ins. to 4 ft. 9 ins. 
3 ft. 6 ins. to 4 ft. 
2 ft. 6 ins. to 3 ft. 

In general, from December to March the river is 
from 0 to 5 ft. above the lowest level, and from mid- 
June to mid-October the river is from 20 to 30 ft. 
above the lowest level and it is usually necessary to 
have separate high- and low-water landing points at 
the riverine ports. 

The useful width of the river is controlled by the 
sharpness of the bends which limit the length of vessels 
or the over-all dimensions of a tow which can ascend 
or descend the river. Between Rangoon and Mandalay 
the permissible over-all dimensions for a tow of 4 to 
4-5 ft. of draft during the low-water season are: 

Width- -Good conditions 
Normal conditions 
At bad shoal crossings- 

-200 ft. 
-150 ft. 
-100 ft. with 

difficulty. 
Length—-Up to 450 ft. in normal or fairly adverse 

conditions. 

Between Mandalay and Bhamo the over-all dimen¬ 
sions of a tow of 3 - 5 to 4-ft. draft during low-water 
periods are approximately: 

Width—Normal conditions      —110 ft. 
At bad shoal crossings—^70 ft. with 

difficulty. 
Length—Up to 400 ft. normal or adverse conditions. 
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Between Bhamo and Myitkyina the length and 
width of the operating craft are hmited by the sharp 
and narrow bends between rocks in the first defile and 
probably the maximum of 150 ft. by 50 ft. can be 
set for this section. 

The Chindwin River is considered navigable by 
steam vessels as far as Homalin, about 400 miles 
upstream of the mouth; however, launches can reach 
Tamanthi (57 miles above Homalin) in the rains and 
small launches can go as far upstream as Singkaling 
Hkamti (123 miles above Homalin) through the year. 
Homalin usually is considered as the head of naviga¬ 
tion and the maximum draft up to Homalin during 
low-water is 2-5 to 3 ft. At Homalin the river is about 
500 yards wide. 

The Salween River, although one of the largest 
rivers of the world, except for its lower reach near the 
mouth, is unfit for general navigation due to numerous 
rapids and cascades. Launches of about 110 ft. in 
length can reach Shwegun about 55 miles upstream 
from Moulmein, but in dry weather a trans-shipment 
is usually necessary at a bar 12 miles below Shwegun. 
In dry weather motor boats and country boats can 
reach Mcscik, 28 miles above Shwegun. 

The Sittang River in its lower reaches, below the 
Pegu-Sittang Canal, is dangerous to navigation due 
to numerous sandbanks in the delta and to a tidal 
bore which occurs daily between September and May. 
Above the Pegu Sittang Canal, the Sittang is navigable 
by launches of about 50 ft. by 15 ft. and 4-5 ft. draft 
for 25 miles (to Madauk) throughout the year and for 
an additional 130 miles (to Toungoo) during the rains 
from mid-July to mid-October. 

In the Kaladan River the tidal effects are felt as far 
upstream as Paletwa, a distance of about 98 miles 
from the Bay of Bengal. The Kaladan is a formidable 
river in the rains with a normal flood level of nearly 
45 ft. above the normal dry-weather stage. The least 
depth at ordinary low-water is about six ft. and the 
least channel width is from about one half mile at 
Paletwa to over five miles at the Port of Akyab. On 
the various tributaries of the Kaladan River and other 
streams in the Kaladan area, the least depth varies 
from two ft. to five ft. and the least width of channel 
from 50 to 300 ft. 

The navigating conditions on the Rangoon River, 
Pazundaung Creek and Pegu River were described in 
section B-5 of Chapter XII. 

The Great Tenasserim River is navigable for 
launches and motor boats throughout the year 
for about 45 miles above Mergui, to the town of 
Tenasserim. The boats, mostly built locally, are 
about 50 to 60 ft. long and 20 ft. wide. In the mon¬ 
soon season these boats can go an additional 20 
miles above Tenasserim, to Tagu. 

3. RIVERINE CRAFT TYPES 

The development of the original type of vessels used 
on the rivers of Burma was controlled by the critical 
depths and widths of the streams, intensity of currents 
and other hydraulic factors, in addition to the require¬ 
ments of commerce. On the Irrawaddy River in the 
Mandalay trade the vessel was of a large cargo- 
passenger-steamer type, usually equipped with stern 
or side paddle wheels. These vessels varied in size up 
to 310 and 326 ft. in length, 46 ft. (plus 30 ft. for 
paddle boxes) in width. The vessels operated either 
alone or with two barges in tow, one at each side 
of the vessel. The barges were usually 250 ft. by 
34 ft. 

From Mandalay to Bhamo smaller steamers of the 
same type were used, about 235 ft. in length and 30 ft. 
(plus 20 ft. for paddle boxes) in width. From Bhamo 
to Myitkyina and on the Chindwin River to Homalin 
similar vessels were used; upstream from Bhamo the 
river limits the vessel size to about 150 ft. by 50 ft. 

The Arakan Flotilla Company operates double-and 
single-decked passenger steamers with a cargo-carry¬ 
ing capacity of only about 40 tons per ship. The 
steamers used in services to Kyaukpyu and Sandoway 
have deep drafts. Besides its own vessels the Arakan 
Flotilla Company operates government-owned tugs 
and barges for cargo service. 

Large steamers are not adaptable in the tidal sec¬ 
tions of Burma's rivers with their shallow sinuous 
watercourses. Furthermore, much of the cargo is 
carried to the ports by country craft and barges and 
the basic demand was for rapid transport of mis¬ 
cellaneous cargo and passengers. The resulting vessel 
was a fast twin-screw launch usually of double-decked 
type. 

C. OPERATION OF INLAND WATER TRANSPORT 

1. INLAND WATER TRANSPORT BOARD 

a. Organization 
The Inland Water Transport Board was constituted 

in 1946. It consists of 14 members and controls and 
operates three sections: the Irrawaddy Section, the 
Lighterage Section, and the Arakan Section. The Irra¬ 
waddy Section of IWTB took over the organization of 
the former Irrawaddy Flotilla Company when the 
latter was nationalized in 1948. It operates the services 
on the Irrawaddy and Chindwin Rivers and in the 
Moulmein District. The Arakan Section operates the 
government-owned cargo fleet in the Arakan area 
through its agent, the Arakan FlotiUa Company; the 
Lighterage Section in the Port of Rangoon operates a 
lighterage fleet of about 10,000 tons capacity which is 
used for 30 to 40% of all hghterage work in that port. 
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b. Prewar and Postwar Saihng Routes 
The prewar routes of the Irrawaddy Section of 

IWTB are shown on Plates numbered 2 and 3, 
and respectively entitled "Irrawaddy Delta Service," 
and "Moulmein Services." On the Irrawaddy River 
services are maintained at present to Bhamo; on the 
Chindwin River services extend to Mawlaik and in 
the rainy season up to Tamanthi. In the Irrawaddy 
Delta about one third of prewar services is main¬ 
tained. The trade routes of the Arakan Flotilla Com¬ 
pany are shown on Plate 4, entitled "Schedule 
Services." 

The over-all reduction of services is due mostly to 
insurgent activity. Only part of the IWTB fleet now 
is in operation, travehng only during the daylight 
hours and under military escort. The extent of the 
reduction of traffic is indicated by the data presented 
in paragraph d. 

c. Main River Ports on Irrawaddy and 
Chindwin Rivers 

The principal riverine stations on the Irrawaddy 
River and their distances from Rangoon measured in 
river miles via the Twante Canal, are as follows: 

Yandoon 76! miles Chauk -410 miles 
Henzada -131 Myingyan 472    „ 
Prome -235 Mandalay- -552    „ 
Thayetmyo    - -276 Katha -725    „ 
Magwe -346 Bhamo -802    „ 
Minbu 349 Myitkyina 927    „ 

Only a few of these localities have landing facilities, 
consisting mostly of one or two flats or barges. In most 
cases the vessels moor alongside the river bank. There 
are generally two different landing stages, one is used 
during the high-water period and another during the 
dry season. They are often separated by a considerable 
distance and in many cases no proper road exists be¬ 
tween the landing stage and the town. Cargo storage 
facUities are generally not available and cargo is 
stored either on the landing flats and barges (some of 
which are roofed) or openly on the river banks. The 
more important of these river ports are: 

Henzada, which is considered as the beginning of 
the Irrawaddy delta and which is the junction of the 
railways to Kyangin and Bassein. The Prome to Ran¬ 
goon railway line has a connection to Tharrawaw and 
ferry connection between Tharrawaw and Henzada. 

Prome, which is the head of rail and highway from 
Rangoon. 

Chauk, which is in the heart of the oil fields. The 
Burmah Oil Company has facihties here for handling 
petroleum shipments in bulk and in barrels. 

Mandalay, which is the main city of upper Burma 
and the rail and highway center of northern Burma. 

The principal localities served by the steamers on 
the Chindwin River and their distances from the 
mouth of the Chindwin are as follows: 

River miles River miles 

Monywa 54 Paungbyin 317 
Kalewa 195 Homalin 381 
Mawlaik 239 Tamanthi 438 

As there is no railway in Chindwin valley north of 
Monywa and essentially no highways, riverine craft 
are the main means of communications of the hinter¬ 
land of the Chindwin River. The landing stages at the 
localities hsted above are even more primitive than 
those at the Irrawaddy. Kalewa may attain a promin¬ 
ent position among the Chindwin ports should the 
coal deposits there be developed; entirely new landing 
and cargo-handling facilities would have to be pro¬ 
vided. Should the planned industrial development in 
the Myingyan area be realized, this new river port 
would require adequate provisions for cargo handling. 

d. Commerce, Prewar and Present 
The annual average of prewar commerce was indi¬ 

cated as over 1,200,000 tons cargo and more than 
8,200,CX)0 passengers. For the last two fiscal years the 
commerce carried by IWTB was as follows: 

Cargo, tons 
Passengers 

1950 51 1951 52 

641,000       662,000 
2,530,000    3,080,000 

Compared with the estimated prewar commerce, 
the above figures indicated a reduction of about 45°^ 
of cargo trade and of about 62% of passenger trade. 
As mentioned previously, this reduction is due mainly 
to conditions of insurgency although noticeable re¬ 
covery took place in the last few years. The influence 
of insurgency on the volume of freight carried by 
IWTB in the postwar period is illustrated by Plate 5, 
entitled "Freight Carried by Inland Water Transport 
Board." The principal goods transported by the 
vessels of IWTB arc rice and local consumable 
commodities. 

e. Flotilla 
(1) Prewar Status 

Prior to the war the fleet of the Irrawaddy FlotUla 
Company consisted of 246 powered craft of all types 
and of 372 various barges, or a total of 636 vessels of 
all description. This fleet was essentially destroyed 
during the war. 
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(2) Postwar Status and RehabUhation Program 
By 1950 the fleet of IWTB numbered about 556 

vessels; however, out of this number only about 19 
powered craft and 86 barges were salvaged and re¬ 
conditioned prewar vessels. The balance consisted of 
84 powered vessels and 50 barges of new construction 
and of some 300 craft of the MUitary Directorate of 
Transport. The total gross tonnage of the powered 
craft amounted to only 22,000 tons as against ap¬ 
proximately 49,000 gross tons of the prewar fleet. The 
corresponding figures for barges were 40,000 tons and 
191,000 tons. 

In order to replace the military craft which were too 
expensive in commercial operations and to rebuild 
the fleet to approximately its prewar strength, IWTB 
adopted a three-year program of acquisition of new 
vessels, estimated to cost about K2,00,00,000. This 
three-year program is the initial stage of a ten-year 
program of a complete fleet rehabUitation estimated 
to cost about Kl 5,00,00,000. 

The prewar Irrawaddy Flotilla Company intro¬ 
duced diesel-powered craft as early as 1930. A transi¬ 
tion from steam to diesel power is being carried out in 
the present craft which are in good condition; and 
diesel power is being used mostly for the new fleet. 
Most of the steam-powered paddlers were changed to 
oil firing. 

The IWTB are considering whether to continue 
their new ship-building program along the hnes of the 
prewar fleet or whether to introduce a pusher type of 
towboat simUar to those used in the United States 
and South America. However, it should be pointed 
out that the degree of efficiency of a push towboat on 
the Irrawaddy River would depend not only on the 
manner of its operation but also on the physical 
characteristics of the stream. The width and depth of 
the channels, and particularly the degree of curvature 
of the bends, would be the critical factors in determin¬ 
ing the size and length of push-towboat and barge 
units. Before IWTB invests too heavily in replacing 
their towboats, experhnents should be made with trial 
tows using the available plant and converted equip¬ 
ment to determine whether push towing of large 
enough units can be used on the rivers. 

2. ARAKAN FLOTILLA COMPANY 

a. Organization 
At present the Arakan Flotilla Company operates 

the cargo services in the Arakan area as an agent of 
IWTB and the passenger service as a separate venture. 
However, if Government acquires the Arakan Flotilla 
Company from the British India Steam Navigation 
Company all riverine services could be incorporated 
in the Arakan Section of IWTB. 

b. Prewar and Postwar SaUing Routes 
The prewar and postwar routes of the Arakan 

Flotilla Company are shown on Plate 1. The discon¬ 
tinuance of several services, due to the insurgency and 
to the destruction of the Ueet during the war, reduced 
the total length of sailing routes by about 50% from 
approximately 1,700 miles prewar to less than 900 
miles at present. Indicative of the reduction of services 
is also the number of weekly sailings; before the war 
there were 22 weekly sailings from Akyab; in 1953 
there were only about eight to nine. 

c. Commerce, Prewar and Present 
The estimated prewar commerce carried by the 

Arakan FlotUla Company amounted to 60,000 tons 
of cargo and 225,000 passengers. In the last two fiscal 
years the following commerce was reported: 

1950 51 1951-52 

Compared with the estimated volume of prewar 
commerce these figures indicate a reduction of about 
41 % in cargo trade and of about 37% in passenger 
trade. 

The principal domestic imports carried by the 
Arakan Flotilla Company consist of paddy and of 
small quantities of country produce. The principal 
exports are the consumer goods for riverine stations. 

d. FlotiUa 
Before the war the Arakan FlotUla Company had in 

operation 13 double-deck passenger launches (for 275 
to 300 passengers each) and two single-deck passenger 
launches (for 150 to 175 passengers each). These 
vessels were destroyed or damaged during the war 
and the present fleet consists of three double-decked 
passenger launches which were salvaged and recon¬ 
ditioned, three newly built launches of the same type, 
and one single-decked passenger launch. These craft 
are operated on the company's own account. Further¬ 
more, the Arakan Flotilla operates as an agent of 
IWTB some 20 barges, of a total capacity of about 
3,200 tons, and six to eight tugs. This cargo fleet is 
government-owned and is used primarUy for trans¬ 
portation of paddy from the districts into Akyab and 
for lighterage service in the Port of Akyab. 

3. PRIVATE OPERATORS OF INLAND WATER 
TRANSPORT 

According to available data there are at least 180 
privately owned riverine craft operating on the Irra¬ 
waddy River and delta and in the Moulmein section 
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in competition with IWTB. The number of these pri¬ 
vate vessels represents more than 30% of the number 
of IWTB craft. These private vessels are mostly motor 
launches with a maximum capacity of only 120 tons. 
More than 70% of them operate in the Irrawaddy 
delta. The owners of these craft are organized in an 
association called "The Burma Inland Water Trans¬ 
port Union Headquarters." According to IWTB, most 
of these craft are not properly maintained and are of 
doubtful seaworthiness and numerous accidents 
have occurred with serious loss of life and property. 

4. SHOP REPAIR FACILITIES 

IWTB operates its Dockyard at Dalla, across the 
Rangoon River from the City, and its unit at the Ran¬ 
goon Foundry in Rangoon. These facilities have been 
described in detail in paragraph B-10 a of Chapter 
XII. IWTB also maintains marine repair yards at the 
seaport of Moulmein and at the riverine port of Man¬ 
dalay. The Arakan Flotilla Company maintains slip¬ 
ways and repair facihties at the Port of Akyab. In the 
consideration of providing economic national marine 
facilities and of minimizing duplicity of working units, 
the recommendation was made in paragraph B-16-g 
(4) of Chapter XII to consolidate aU marine repair 
and docking facilities under a new government 
organization, a Department of Yards and Docks. 

D. NEW INDUSTRY REQUIREMENTS 
1. TRANSPORT OF COAL FROM KALEWA 

a. General 
Associated economic studies estimated that by 

fiscal year 1959 60 the annual coal requirements of 
Burma would amount to about 580,000 tons provided 
the planned industrial program is realized. It is con¬ 
sidered that these requirements could be supplied by 
the output of Kalewa Coal Mines, estimated at 400,000 
tons per year, and by the foreign import from India 
of the remaining 180,000 tons. A separate project re¬ 
port entitled "The Transport of Kalewa Coal" pre¬ 
sents the comparative analyses of possible means of 
transport of coal from Kalewa to various centers of 
distribution, the types and cost of the required riverine 
fleets, the cost of necessary river-conservancy opera¬ 
tions, and the comparative rates of transport by rail 
and water of Kalewa coal and of imported coal. A 
brief summary of findings and conclusions of this pro¬ 
ject report is presented in the following discussion. 

b. Coal Requirements 
It was estimated that the requirements for washed 

and processed coal at various distribution centers 
would be as shown in the following tabulation: 

Washed Processed 
Coal Coal Totals 

(long tons) (long tons) (long tons) 
NORTHERN SECTOR 

At Kalewa 
Generation electric power 28,000 

Subtotal 28,000 28,000 

At Myingyan Industrial Site 
Generation electric power 50,000 
Industries 75,000 
Waterways transport 7,000 
Zinc Refinery 16,000 

Subtotal 125,000 23,000 148,000 

At Mandalay 
Burma Railways 20,000 45,000 
Namtu Smelters 15,000 

Subtotal 20,000 60,000 80,000 

Total Requirements of Northern 
Sector 173,000 83,000 256,000 

SOUTHERN SECTOR 
At Rangoon 

Burma Railways 20,000 65,000 
Waterways transport 13,000 
Generation electric power 38,000 
Rangoon Corporation 8,000 
Present industries 15,000 
New industries 135,000 
Antimony Project 20,000 
Commissioners for the port 5,000 
Private boat owners 5,000 

Total Requirements of Southern 
Sector 193,000 131,000 324,000 

Total Coal Fuel Requirements of 
Burma 366,000 214,000 580,000 

Import from India 180,000 

c. Analysis of Various Methods of Coal Transport 
Three different methods are possible for supplying 

the coal to the distribution centers listed in the pre¬ 
ceding paragraphs. They are: 

(1) Riverine Transport 
In this case 372,000 tons of coal would be trans¬ 

ported annually from Kalewa down the Chindwin 
to Myingyan ; 80,000 tons would be transported 
up the Irrawaddy to Mandalay and 148,000 tons 
would be unloaded at the Myingyan Industrial Site. 
The balance of 144,000 tons of coal plus 22,300 tons 
of zinc metal from the refinery and smelter at My¬ 
ingyan, or a total of 166,300 tons, would be shipped 
from Myingyan to Rangoon. The only cargo on the 
return trip from Rangoon to Kalewa would be 7,775 
tons of asphalt binder and coking coal, needed in the 
manufacture of industrial and metallurgical briquettes. 
This condition  of return   trip practically without 
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cargo would naturally influence adversely the unit 
transport costs. The balance of the coal requirements 
of Rangoon, 180,000 tons annually, would be sup¬ 
plied from India. This tonnage is approximately the 
same as contemplated for import in the vessels of the 
Union of Burma Shipping Board (see Chapter XIV, 
Ocean Shipping). A flow chart of the preceding com¬ 
merce is shown on Plate 6, entitled "Kalewa Project- 
Riverine Commerce." 

(2) Riverine Transport of Foreign Coal to Myingyan 
Industrial Site 

Should the development of Kalewa Coal Mines be 
found undesirable for economic or other reasons, 
the site of the planned industrial development prob¬ 
ably would be moved from Myingyan nearer to the 
Rangoon-Mandalay railway line, with the power 
probably supplied from the hydroelectric develop¬ 
ment at Pyinmana. However, the cost of transport of 
imported coal to Myingyan should be determined for 
the purpose of comparison with the cost of coal trans¬ 
port from Kalewa to Myingyan. The annual quantity 
to be transported would be 148,000 tons. 

(3) Rail Transport of Kalewa Coal 
Kalewa has no rail connection. The nearest railway 

station is Zigon, on the existing railway from Manda¬ 
lay to Myitkyina, about 92 miles north of Mandalay. 
The airline distance from Kalewa to Zigon is about 
80 miles, but the rail distance would be about 102 
miles because of the ruggedness of the terrain. The 
railroad at Kalewa could be established at the oppo¬ 
site or east bank of the Chindwin River and the trans¬ 
port over the Chindwin could be accomplished by an 
aerial tramway. The annual traffic from Kalewa to 
Zigon would be 372,000 tons of coal downbound and 
7,775 tons of asphalt binder and imported coking 
coal upbound. This traffic of 379,775 tons would serve 
as the base for a determination of the unit freight rate 
out of which should be paid the annual costs and 
charges of construction and operation of the new rail¬ 
way. From Zigon to Mandalay and southward to 
Rangoon the traffic would move over the existing lines 
of the Burma Railways at a cost in accordance with 
estabhshed rates. However, should the economics 
justify the construction of the new rail line from 
Kalewa to Zigon it would be more prudent not to 
develop the Myingyan industrial area but rather to 
locate the zinc smelter and other industries closer to 
the raw materials and on the existing railway system. 
This report considers that Thazi, a railway station 
about 75 miles south of Mandalay, would be a suit¬ 
able development location and it was to be used in the 
following investigations as a substitute site. 

The 372,000 tons of coal then would be transported 
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annually from Kalewa to Mandalay where 80,000 
tons would be unloaded. From Mandalay to Thazi 
the annual traflUc would be 292,000 tons. At Thazi, 
148,000 tons would be unloaded and the remaining 
144,000 tons of coal plus 22,300 tons of zinc metal, or 
a total of 166,300 tons, would be transported annually 
to Rangoon. 

d. Determination of Type and Number of 
Riverine Craft 

Detailed analyses determined that the critical navi¬ 
gating conditions controlling the size of tows would 
be in the Chindwin River from its mouth to Kalewa, 
and that the most economical size of barges would be 
150 ft. by 30 ft. by 6-5 ft. The carrying capacity of 
these barges would be between 140 tons at 2-5 ft. draft 
and 440 tons at 5 ft. draft. For the purpose of this 
study the average carrying capacity was determined 
as 280 tons per barge on the Kalewa-Myingyan- 
Mandalay section and 312 tons on the Myingyan- 
Rangoon section. Plate 7, entitled "Chindwin and 
Upper Irrawaddy Rivers," shows the upper water¬ 
ways to be used for transport of coal. It is assumed 
that by the time of the acquisition of the coal fleet the 
experiments with push towboats, referred to in para¬ 
graph C-l-e-(2), will lead to definite conclusions. For 
the purpose of this study it is assumed that twin-screw 
pusher boats will be used. The tows would consist of 
two barges on the Kalewa-Myingyan and Myingyan- 
Mandalay sections and of four barges on the 
Myingyan-Rangoon section. 

The number of barges and towboats, with spares, 
required on various transport sections, was deter¬ 
mined as follows: 

Barges Towboats 
Kalewa to Mandalay                  10 5 
Kalewa to Myingyan site 24 13 
Myingyan to Rangoon 22 6 

Total 56 24 

For the delivery of the imported coal from Rangoon 
to Myingyan the fleet should consist of 18 barges and 
five towboats. 

e. Fleet Maintenance and River Conservancy 
For the proper maintenance and fabrication of the 

coal fleet, it would be necessary to expand the Dalla 
Dockyard of IWTB and to provide a new boatyard 
in the vicinity of Myingyan. The cost of these new 
ship repair facUities should be included in the total 
costs of riverine coal transport as an increment in the 
determination of the unit transport costs. 

In determining the most economical sizes of barges 
it was found necessary for safe and dependable navi¬ 
gation to increase the waterway project dimensions as 
follows: 
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The corresponding first costs of the fleet, boatyards 
and conservancy equipment for the transportation of 
import coal from Rangoon to Myingyan would be: 

Existing Proposed 

Depth Width Depth Width 
(ft.) (ft.) (ft.) (ft.) 

Irrawaddy River, 
between Rangoon and 
Myingyan project site 4-5 150 5-5 190 

Irrawaddy River, 
between Myingyan project 
site and Mandalay 4-5 150 50 150 

Chindwin River, 

The channels wiU have to be widened on the inside 
of all bends; the extent of widening wUl be dictated 
by the degree of curvature of each bend. To provide 
and maintain the required dimensions of channels an 
additional conservancy fleet would be required and 
the first costs of this equipment should be included in 
the first costs of riverine transport. However, it is 
considered that the annual costs and charges of chan¬ 
nel maintenance should be carried by the Govern¬ 
ment as part of the general costs of river conservancy, 
and should not be included in the annual costs of 
riverine coal transport. 

f. Cost of Riverine Transport 
(1) First Costs 

The total first-cost investment for the coal-carrying 
fleet, additional ship-repair facihties and additional 
river-conservancy equipment are as follows: 

Fleet 
Boatyards 
River Conservancy Equipment 

Total 

Kyats 

2,25,32,615 
97,96,880 

1,91,07,000 

5,14,36,495 

The proportionate costs of the fleet and of the boat¬ 
yards for various transport sections, with distribution 
of local costs and costs in foreign currency, would be 
as follows: 

Foreign 
Costs 
(K) 

Local 
Costs 
(K) 

Total 
Costs 
(K) 

Kalewa to Mandalay 
Kalewa to Myingyan 
Myingyan to Rangoon 

32,79,290 
89,53,665 
71,96,290 

20,96,650 
70,61,980 
37,41,620 

3,53,75,940 
1,60,15,645 
1,09,37,910 

Total 

River conservancy 

1,94,29,245 

1,36,91,000 

1,29,00,250 

54,16,000 

3,23,29,495 

1,91,07,000 

Foreign 
Costs 
(K) 

Local 
Costs 
(K) 

Total 
Costs 
(K) 

Fleet 
Boatyards 

72,10,490 
2,61,250 

23,21,090 
10,45,000 

95,31,580 
13,06,250 

Total 

Conservancy 

74,71,740 

34,23,000 

33,66,090 

13,54,000 

1,08,37,830 

47,77,000 

(2) Annual Costs and Charges and Costs per Ton and 
per Ton-mile 

The annual costs and charges consist of interest and 
amortization costs and of costs of operation, mainten¬ 
ance and overhead. The rate of compound interest 
of sinking amortization fund is 5% on foreign invest¬ 
ment and 4% on local costs. The useful hves of floating 
plant and flotilla were estimated at 30 years and of the 
boatyard facihties at 25 years. The annual maintenance 
charges were based on 3% of the first cost of the fleet 
and 2% of the first costs of boatyards. On this basis 
the total annual costs and charges for various sections 
of water transport would be as foUows: 

Kale-wa to Mandalay 
Interest and amortization K3,49,150 
Operation, maintenance and overhead Kl 1,88,100 

Total annual costs and charges     Kl 5,37,250 

Annual tonnage, 80,000 tons; mileage, 280 miles; 
ton-miles, 22,400,000. 

Cost per ton K19.15. 
Cost per ton-mile   KO-0684. 

Kalewa to Myingyan Industrial Site 
Interest and amortization K10,29,130 
Operation, maintenance and overhead K34,40,550 

Total annual costs and charges     K44,69,680 

Annual tonnage, 299,775 tons; mileage, 208 mUes; 
ton-miles, 62,353,200. 

Cost per ton K14.91. 
Cost per ton-mile   KO-0717. 

Myingyan Industrial Site to Rangoon 
Interest and amortization K6,96,490 
Operation, maintenance and overhead K29,30,555 

Total annual costs and charges     K36,27,045 
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Annual tonnage, 174,075 tons; mUeage, 458 miles; 
ton-miles, 79,726,350. 

Cost per ton K20.84. 
Cost per ton-mUe   KO-0455. 

Kalewa to Rangoon 
Cost per ton (K14.91 -f 20.84)     = K35.75. 

K35 75 
Cost per ton-mile    2O8 4- 458     "" KO-0537. 

In the case of transport of imported coal from Ran¬ 
goon to the Myingyan Industrial Site, the correspond¬ 
ing annual costs and charges and unit rates wiU be: 

Rangoon to Myingyan Industrial Site 
Interest and amortization K6,88,690 
Operation, maintenance and overhead K25,92,575 

Total K32,81,265 

Annual tonnage, 170,300 tons; mUeage, 458 miles; 
ton-mUes, 77,997,400. 

Cost per ton K19.27. 
Cost per ton-mile   KO-0421. 

g. Cost of Railway Transport 
(1) First Costs 

The first costs of the construction and equipment of 
a railway between Kalewa and Zigon were estimated 
for a single-track raUway with five passing sidings and 
automatic signal system, with the roUing stock con¬ 
sisting of approximately 11 locomotives and 410 self- 
dumping cars of 18 to 20 tons capacity. The estimated 
costs are as foUows: 

Foreign 
Costs 
(K) 

Local 
Costs 
(K) 

Total 
Costs 
(K) 

Main line with sidings, 
signal system, build¬ 
ings, bridges and ap¬ 
purtenances 

Rolling stock and main¬ 
tenance equipment 

3,43,78,740 

2,38,81,770 

1,96,02,330 

26,53,530 

5,39,81,070 

2,65,35,300 

(2) Annual Costs and Charges and Costs per Ton and 
per Ton-mile 

The annual costs and charges consist of interest and 
amortization and of operating and maintenance ex¬ 
penses, including overhead. For the purpose of amor¬ 
tization the useful hves of grading and buildings were 
assumed as 50 years, of tracks and bridges as 30 years, 
and of rolhng stock as 20 years. The rates of interest 
and of compound interest of sinking amortization 

fund are the same as in the case of riverine transport. 
On this basis the total annual costs and charges are: 

Interest and amortization K53,91,310 
Operation, maintenance, and overhead K25,53,200 

Total K79,44,510 

Annual tonnage Kalewa to Zigon, 379,775 tons; 
mileage, 102-1 miles; ton-miles, 38,775,030. 

Cost per ton 
Cost per ton-mile 

K20.92. 
KO-2049. 

From Zigon to Mandalay, Thazi and Rangoon the 
cost of transport would be at the estabUshed rate of 
Burma Railways of about K00532 per ton-mile. 

Accordingly, the cost of transport per ton wiU be; 

From Zigon to Mandalay K4.89 
From Zigon to Thazi K8.88 
From Zigon to Rangoon K25.22 
From Kalewa to Mandalay K25.81 
From Kalewa to Thazi K29.80 
From Kalewa to Rangoon K46.19 

h. Comparison of Costs of Riverine Transport 
and of RaU Transport 

In the foUowing tabulation only the transport costs: 
are shown; neither the loading nor unloading costs 
are included. The site of the zinc smelter and refinery^ 
is assumed to be at the Myingyan industrial site in the 
case of riverine transport and at Thazi in the case of^ 
rail transport. 

First-cost investment 
Transport costs 

Kalewa to Mandalay 
Kalewa to Zinc Smelter 
Kalewa to Rangoon 

By Rail 
(K) 

8,05,16,370 

25.81/ton 
29.80/ton 
46.19/ton 

By River 
(K) 

5,14,36,495; 

19.15/ton 
14.91/ton 
35.75/ton 

i. Conclusions 
The above tabulation indicates that, when the- 

Kalewa and Myingyan projects develop, transport of 
most bulk products should be by water. The funds 
required for the acquisition of the necessary coal fleet 
and of additional marine repair facihties are included; 
tentatively in the program of expenditures of IWTB. 
for capital investments in the fiscal years 1953-54 to. 
1961-62. However, the following should be noted: 

The cost of riverine transport of imported coal from 
Rangoon to the Myingyan Industrial Site (K19.27 per- 
ton) is higher than the corresponding cost of transport, 
of Kalewa coal. It appears evident that it would be-, 
more economical to supply the Myingyan area and. 
upper Burma with Kalewa coal than with the im¬ 
ported foreign coal. Whether Rangoon would be sup-. 
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phed with imported coal or with Kalewa coal would 
depend on the total cost of the coals in stockpile at 
Rangoon. 

2. TRANSPORT OF PETROLEUM FROM CHAUK 
TO RANGOON 

a. General 
It was estimated that by 1959-60 domestic require¬ 

ments of Burma for petroleum products would ap¬ 
proximate 98,000,000 gallons per year and to meet 
this demand a crude oil production of at least 8,000 
barrels per day would be required. Further develop¬ 
ment of production from fields which could be served 
either by pipeline or by riverine transport could in¬ 
crease the total output to 10,000 barrels a day. The 
planned capacity of the refinery at Chauk is 2,500 
barrels per day and this refinery could be used to serve 
the needs of upper Burma. The balance of the pro¬ 
duction would then be transported to Syriam where it 
would be necessary to rebuild a refinery with a capacity 
of 7,500 barrels a day. Another possibility would be 
to abandon the refinery at Chauk, to transport aU pro¬ 
duction to Syriam, to refine it there and then to ship 
by railway to upper Burma the petroleum products it 
needs. In this case the capacity of the refinery at 
Syriam would be 10,000 barrels a day. 

A separate project report entitled "The Transport 
of Petroleum" presents a detailed comparative analysis 
of transport of both 7,500 and 10,000 barrels per day 
from Chauk to Syriam by waterways and by pipehne, 
the type and cost of required riverine fleet, the cost of 
reconstruction and of new construction of the pipeline 
and the comparative rates of petroleum transport by 
water and by pipeline. A brief summary of the findings 
and conclusions of this project report is presented in 
the foUowing discussion. Plate 8, entitled "Petroleum 
PipeUne," shows the pipeline and waterway routes. 

b. Determination of Type and Number of 
Riverine Craft 

DetaUed analyses determined that the most eco¬ 
nomical dimensions of barges for petroleum transport 
would be the same as those of the barges for coal 
transport or about 150 ft. by 30 ft. by 6-5 ft. However, 
the barges for petroleum transport would be of a 
closed type and would allow a smaller free-board. 
Consequently, the carrying capacity of the oil barges 
would be larger than that of the coal barges. For the 
purpose of this study the average carrying capacUy of 
a barge on the Chauk to Syriam run was determined 
at 450 tons. It was further deternuned that the same 
type of twin-screw push towboats would be used as 
for the coal transport, and that the tows would be 
two barges long and two barges wide all rigidly lashed 
together, thus consisting of four barges with a total 

capacity of 1,800 tons per fleet unit. The number of 
barges and towboats including spares required for 
transport of petroleum from Chauk to Syriam, then 
would be: 

Barges       Towboats 
7,500 bbl./day (375,000 tons/year)        22 6 

10,000 bbl./day (500,000 tons/year)        31 8 

c. Fleet Maintenance and River Conservancy 
For proper maintenance of the petroleum fleet some 

expansion of the facihties of Dalla Dockyard would 
be required. Although the costs of this expansion were 
included in the first costs of the fleet for transport of 
Kalewa coal they are again considered herein, in case 
the transport of coal is not developed on the lower 
Irrawaddy. Should the coal commerce be developed 
and the costs of additional ship repair facilities shared 
between the coal and the petroleum transport, then 
the unit rates could be correspondingly decreased in 
both cases. 

For safe and dependable navigation of the petro¬ 
leum fleet there would be required the same modifica¬ 
tions of channel project dimensions of the lower Irra¬ 
waddy as that found necessary for the operation of 
the coal fleet. As stated in section D-l-e of this chapter, 
the cost of the additional conservancy plant required 
to provide and maintain the modified channel clear¬ 
ances was charged to river conservancy. 

d. Cost of Riverine Transport 
(1) Fu-st Costs 

The total first costs of petroleum-carrying fleet and 
of additional ship repair facilities were estimated as 
foUows: 

Foreign 
Costs 
(K) 

Local 
Costs 
(K) 

Total 
Cost's 
(K) 

375,000 tons/year 
Fleet 
Dockyards 

75,71,940 
2,61,250 

24,66,290 
10,45,000 

1,00,38,230 
13,06,250 

Total 

500,000 tons/year 
Fleet 
Dockyards 

78,33,190 

1,02,04,380 
2,61,250 

35,11,290 

33,22,040 
10,45,000 

1,13,44,480 

1,35,26,420 
13,06,250 

(2) Annual Costs and Charges and Costs per Ton and 
per Ton-mile 

The annual costs and charges of the petroleiun fleet 
including interest, amortization, maintenance, opera¬ 
ting costs and overhead were estimated on the same 
basis as the annual costs and charges of local handling 
fleet, as shown in Section D-l-f-(2) of this chapter. 
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The summary of these costs and charges then is as 
follows: 

375,000 
tons/year 

(K) 

500,000 
tonsjyear 

(K) 

Interest and Amortization 
Operation, Maintenence, and Over¬ 

head 
Toll Charges at Twante Canal 

7,20,600 

33,98,030 
82,500 

9,41,330 

44,43,830 
1,10,000 

The transport distance is 417 miles and the number 
of ton-mUes would be 156,375,000 and 208,500,000 
respectively for the two cases under investigation. The 
corresponding costs would be: 

Cost per ton 
Cost per ton-mile 

375,000 tonsjyear 500,000 tonsjyear 
(K) (K) 

11-203 10-990 
00269 0-0264 

e. Transport by Pipeline 
The oil pipeline from the fields at Yenangyaung 

and Chauk to Rangoon and Syriam was destroyed 
during the war. An exact survey of the damage was 
not made; however, it is considered that at least 50 % 
of the Une can be assumed to be destroyed as well as 
aU plant and equipment, the majority of the buildings, 
and other facilities. Therefore, for the purpose of this 
study, two estimates of the costs of the pipehne were 
prepared. One estimate is based on the assumption 
that it would be necessary to rehabihtate 50 % of the 
hne, 95 % of the houses and buildings and all of the 
plant, equipment and bridges. The second estimate 
evaluates the costs of the new construction of the 
entire hne and of all appurtenant faciUties. 

f. Cost of Transport by Pipeline 
(1) First Costs 

The summary of the two estimates is as follows: 

Foreign Local Total 
Costs Costs Costs 
(K) (K) (K) 

Rehabilitation of exist¬ 
ing pipeline (cost per 
mile Kl,28,390) 2,37,04,150 1,63,53,670 4,00,57,820 

Construction of a new 
pipeline (cost per mile 

(2) Annual Costs and Charges and Costs per Ton 
In estimating the annual costs and charges the 

interest rate as well as the rate of compound interest 
of sinking amortization fund was 5% on foreign 
expenditures and 4% on local costs; in the determina¬ 

tion of amortization charges and maintenance costs 
the foUowing useful-Ufe periods and maintenance 
rates were used: 

Useful- Annual mainten 
life ance, per cent 

years of first costs 
Houses, buildings and quarters 50 1 
Pipeline and fittings 25 1 
Plant and equipment 15 3 

Since greater maintenance costs are to be expected on 
the rehabilitated hne than on an entirely new one, the 
annual maintenance costs of the latter were assumed 
at about 90 % of the maintenance costs of the rehabili¬ 
tated Une. 

In estimating the annual operating costs and the 
costs of management and administration it was con¬ 
sidered that the personnel costs would remain the 
same, whether the daUy pumping rate would be 7,500 
bbl. or 10,000 bbl., but that the pumping costs would 
vary directly with the quantity of material pumped. 
On this basis the summary of annual costs and charges 
for the rehabilitated pipeline and for a newly con¬ 
structed one would be as follows: 

375,000 tonsjyear 500,000 tonsjyear 

Rehab, 
line 
(K) 

New 
line 
(K) 

Rehab, 
line 
(K) 

New 
line 
(K) 

Interest and amortiza¬ 
tion 

Operation, maintenance 
and overhead 

29,12,800 

28,85,280 

42,70,910 

28,19,850 

29,12,800 

31,94,400 

42,70,910 

31,28,970 

Comparison of Costs of Riverine Transport of 
Petroleum and of Transport by Pipeline 

Cost per ton 

375,000 tonsjyear 
(K) 

500,000 tonsjyear 
(K) 

h. Conclusions 
The preceding analyses were made of the two most 

economical types of petroleum transport, by barge 
fleets and by pipehne, and were determined on as 
equitable a basis as possible. The comparison of 
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transport costs per ton demonstrates that the riverine 
transportation of petroleum from the fields at Chauk 
is more economical than by pipeline, even though a 
new flotUla is compared with a rehabilitated pipeline. 

An additional advantage of riverine transport is its 
flexibility. The fleet provided for the transport of 
petroleum from the upper Irrawaddy can be used on 
any of the major inland waterways of Burma. For the 
purpose of this study the sizes of riverine fleet were 
determined for transport of either 375,000 tons or 
500,000 tons annually from Chauk to Rangoon. The 
funds required for the acquisition of this fleet are 
tentatively included in the program of expenditures of 
IWTB for capital investments in the fiscal years 1953- 
54 to 1961-62. However, the final size of the petrol¬ 
eum fleet would be determined by the extent of the 
development and the location of the new oil-fields. 

E. PERSONNEL TRAINING PROGRAM 
With the progressive rebuilding of the general-cargo 

and passenger fleet to prewar strength the Inland 
Water Transport Board would need additional quali¬ 
fied personnel of approximately the foUowing classi¬ 
fications: 

1. SHOP FOREMEN 
In 1952 IWTB and ECA TCA submUted firm re¬ 

quests for funds for overseas training for a foundry 
foreman, a galvanizing-plant foreman, and a diesel- 
shop foreman. With the termination of the ECA/TCA 
program these requests were cancelled and the neces¬ 
sary funds would have to be provided by IWTB. 

2. INSTRUCTORS IN DIESEL ENGINEERING 

To train additional diesel operators which would be 
required with the progressive increase of the number of 
diesel-powered craft. 

3. MARINE ENGINEERING DESIGNERS 

Structural (hull) and mechanical, who wUl then 
train the design force of IWTB in modern practices of 
ship design. 

This program of training of technical personnel in 
Europe and in the United States already has been 
initiated by IWTB and its continuation and develop¬ 
ment are recommended. 

In the handling of bulk cargoes such as coal and 
petroleum the method of transport would be by fleets 
of barges propelled by push towboats. Since that form 
of propulsion is entirely new to Burma, it would be 
necessary to train phots completely in that form of 
transport and the recommended training program in¬ 
cludes the costs of such instruction. Pilots' schools 
will be required and towing units used for practical 
training. 

F. CONCLUSIONS 
The foregoing considerations with respect to the 

operations of the riverine fleet lead to the following 
summary of conclusions and recommendations: 

(1) The Inland Water Transport Board is a trans¬ 
port agency and should not be engaged in river con¬ 
servancy operations. 

(2) All marine shipbuilding and repair facUities 
should be merged under one department, the Depart¬ 
ment of Yards and Docks, and be administered 
through the Ministry of Transport and Communica¬ 
tions. 

(3) The Government should acquire the Arakan 
FlotiUa Company, Ltd., and incorporate it in the In¬ 
land Water Transport Board. 

(4) The IWTB's three-year and ten-year programs 
for rehabihtation of its fleet, together with a similar 
plan for rehabilitation of the river conservancy fleet is 
concurred in and should be prosecuted vigorously. 

(5) To relieve the friction developed by misunder¬ 
standings with labor and to improve technical skiUs, 
educational instruction and training should be system¬ 
atically provided. 

(6) Facihties for landing, cargo handling and 
storage, at the main river ports on the Irrawaddy and 
Chindwin Rivers, should be improved insofar as 
justified by the increase in commerce requirements. 

(7) When the Kalewa coal and the Myingyan in¬ 
dustrial projects are developed, most bulk products 
should be transported by water. 

G. ESTIMATED REQUIRED EXPENDITURES 

The accompanying Table XIII-1 shows the esti¬ 
mated program of expenditures for capital invest¬ 
ments and for personnel training. This program ex¬ 
tends over ten succeeding years. The main costs are 
for the flotUla required in rehabihtating the prewar 
general-cargo and passenger fleet, and for the fleets 
required in the transport of the products of the pro¬ 
posed Kalewa coal development, the Myingyan indus¬ 
trial development, and for transporting crude oil from 
the producing fields in the Irrawaddy basin to the pro¬ 
posed refineries at Syriam. The investment costs of 
rehabilitating the dockyards and improving them for 
the fabrication and maintenance of the new vessels 
and craft are included in the table basically because 
they have been an incremental cost in the determina¬ 
tion of transport unit rates. These expenditures would 
not be a part of the transport agency's operating costs, 
but would be diverted to the Department of Yards 
and Docks which was recommended in Chapter XII. 
In a similar manner the costs shown in the table for 
waterway conservation fleet and operations would be 
diverted to the operating costs of the Mercantile 
Marine Department. 
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CHAPTER XIV 

OCEAN  SHIPPING 

A. COASTAL STEAMSHIP SERVICES IN 
PREWAR AND POSTWAR PERIODS 

1. PREWAR PERIOD 
Before the war the following steamer services were 

operating between the seaports of Burma: 

(a) Two steamship companies provided regular sailings 
twice a week between Rangoon and Chittagong, calling at 
the ports of Sandoway (Andrew Bay), Kyaukpyu and 
Akyab. 

(b) Two coastal steamers were operated on a weekly 
service between Rangoon, Mouhnein, Tavoy, Mergui and 
Victoria Point. 

(c) The Straits Shipping Company operated a fort¬ 
nightly service between Moulmein and Penang, calling at 
Tavoy, Mergui and Victoria Point. 

2. POSTWAR PERIOD 
Due to the loss of numerous vessels during the war 

and due to other causes it was impossible to re-estab¬ 
hsh the regular steamer services of the prewar period: 

(cr) On the Rangoon to Akyab run the commercial 
operators were reluctant to call at Kyaukpyu and Sando¬ 
way and it was possible to obtain only the irregular ser¬ 
vices of the British India Steam Navigation Company and 
others on the Rangoon Akyab Chittagong Calcutta run. 

{b) One of the coastal steamers was reinstated on a 
fortnightly service, Rangoon Moulmein Mergui, in 1946. 
This vessel was lost in 1947 and has not been replaced. 

(c) The Straits Shipping Company extended its service to 
Rangoon and its vessel S.S. Matang, of about 1,470 gross 
tons, is the only vessel supplying scheduled service to the 
Tenasserim ports of Moulmein, Tavoy, Mergui and Victoria 
Point. This vessel makes a round trip between Rangoon 
and Penang approximately once in every three weeks. 

Thus, in the postwar period there were no scheduled 
steamer services between Rangoon and Arakan ports 
and only one three-weekly service between Rangoon 
and the Tenasserim ports. The additional demand 
was partly covered by non-scheduled private operators 
often sailing with vessels of low safety factors. 

B. INVESTIGATION OF NEEDS FOR STEAMER 
SERVICES 

1. PRELIMINARY STUDIES 
The needs for re-establishing regular coastal steamer 

services between Burma's seaports have been made 
still more pressing due to the restriction of all forms of 
land commerce since the beginning of insurgency. As 

there were no prospects that these essential services 
would be supplied by private shipping companies, 
domestic or foreign, their provision by Government 
was indicated. At the same time, a favorable possibility 
to enter the international shipping business presented 
itself to Government as a consequence of the national¬ 
ization of rice export trade. The government agency 
handling all rice export, the State Agricultural Market¬ 
ing Board, sells rice f.o.b. One of the principal im¬ 
porters is India, which in turn supplies the coal im¬ 
ported in Burma by the Coal and Coke Agency for 
and on behalf of Government. Should the import coal 
and part of the export rice be transported in govern¬ 
ment-owned vessels, rice for India could be sold c.i.f., 
thus allowing a more favorable position in the world 
market. Simultaneously, transport of coal from India 
in Burmese vessels would produce savings in transport 
costs and in foreign exchange. 

It could be reasonably estimated that even with the 
development of the indigenous Kalewa coal deposits 
and with the progressive dieselization of power, an 
annual import of not less than 150,000 to 180,000 tons 
of coal would be required. If a foreign commerce were 
established on the basis of importing that amount of 
coal and exporting a similar amount of rice the vessels 
would be guaranteed full cargoes for each trip, an ideal 
economic condition for transport. 

In the realization of these benefits the Nautical Ad¬ 
viser reported to the Ministry of Transport and Com¬ 
munications in August and September 1951, recom¬ 
mending the organization by the Government of 
coastal services with three vessels and of rice-coal 
trade with India with four vessels. While it was 
indicated that the Burma-India steamship service 
would be a very profitable venture, it was pointed out 
that the operation of coastal service may show a 
temporary loss. However, the Nautical Adviser con¬ 
cluded that "what is of paramount importance is that 
services of this most essential nature will have been 
established under the direct control of the Govern¬ 
ment of the country and not be subject to the whims 
and fancies of outside influences." 

2. RECOMMENDATIONS 
The reports of the Nautical Adviser are concurred in, 

and it is recommended that the operations of proposed 
services be placed under a separate agency or a 
maritime board. 
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C. UNION OF BURMA SHIPPING BOARD 
1. AUTHORIZATION 

By executive order No. 75, dated June 6, 1952, to be 
called Union of Burma Shipping Board Order, 1952, 
the President established the Shipping Board respon¬ 
sible to the Minister of Transport and Communica¬ 
tions and consisting of a full-time chairman and other 
members not exceeding ten, to be appointed by the 
President. As of June 1953 the Board consisted of four 
members, the chairman, the general manager, and one 
representative each of the Ministry of Transport and 
Communications and of the Ministry of Finance and 
Revenue. The Nautical Adviser and Principal Officer, 
Mercantile Marine Department, acts as adviser to the 
Board. 

2. FUNCTIONS 

According to the Executive Order "the functions of 
the Board shall, subject to the control of the President 
of the Union, be generally to regulate, maintain and 
operate coastal steamer service and steamer service 
between India and the Union of Burma, and to con¬ 
trol the rates at which a vessel in such service, registered 
in the Union of Burma, may be hired and the rates at 
which persons or goods may be carried in such vessel, 
and the Board shaU, subject to the control of the Presi¬ 
dent of the Union, also undertake other activities 
necessary or expedient for the proper carrying out of 
its functions under this order." 

3. ORGANIZATION 

As of June 1953 the organization of the Board, 
under the direction of the general manager, consisted 
of the headquarters staff at Rangoon of about 50 
persons and of about the same number of ship and 
field personnel. It is intended to nominate the port 
officers of the outports as agents of the Board, supply¬ 
ing them with a separate staff" for the purpose. At 
Akyab the port officer, due to a heavy work load, was 
unable to take on additional duties and the Board 
nominated the senior pUot as its agent. At the ports 
which do not have port officers (as Kyaukpyu and 
Sandoway) the Board has its own full-time agents. 

4. INITIATION OF COASTAL STEAMSHIP SERVICES 

In July 1952 the Board acquired in Norway a second¬ 
hand vessel of about 1,420 gross tons. The vessel, re¬ 
named S.S. Pyidawtha, was rebuilt so as to accom¬ 
modate 12 first-class passengers, 14 second-class pas¬ 
sengers, some 350 deck passengers and cargo. The 
vessel arrived in Rangoon at the end of January 1953 
and started the regular service between Rangoon and 
Akyab on February 10, 1953. It calls at the port of 
Kyaukpyu and at Sandoway except during monsoon 
season. A landing place to replace Sandoway during 

monsoon season will be provided in the near future. 
Bassein has not been made a port of call since it can 
be served adequately from Rangoon by the Inland 
Water Transport Board. A trip from Rangoon to 
Akyab and return requires about seven days, and the 
departures from Rangoon to Akyab take place about 
every ten days. The key positions on S.S. Pyidawtha, 
such as Master, First Officer, and Chief Engineer are 
manned by foreign personnel under three-year con¬ 
tracts. A similar arrangement probably will be neces¬ 
sary on future vessels of the Board until adequate 
Burmese personnel can be trained. Eventually all 
vessels will be manned by nationals. 

5. PLANNED ADDITIONAL STEAMSHIP SERVICES 

As of June 1953 the Board had on order two new 
coastal steamers of approximately the same capacity 
as S.S. Pyidawtha. Their delivery is scheduled for 
August 1954 and November 1954 respectively. It is 
planned to put one of the vessels in the Rangoon to 
Akyab service with the possible extension to Chitta¬ 
gong, East Pakistan. The other vessel wiU start the 
service between Rangoon and Tenasserim ports with 
possible extension to Penang should the circumstances 
warrant it. 

For the Burma-India coal and rice trade the Board 
has on order two new vessels of about 8,000 gross 
tons. Their respective dehveries are scheduled for 
AprU 1954 and August 1954. 

6. BUDGET 

The total budget of the Union of Burma Shipping 
Board, as approved by the Board (but not yet ap¬ 
proved by the Government), is Kl,80,00,000 for fiscal 
year 1952-53, and K 1,50,00,000 for fiscal year 
1953-54. 

D. CONCLUSION 
It was indicated in the interim report that in order 

to improve the over-all economics of the shipping 
operations of the Board, investigations were needed 
of more efficient methods of loading of export rice and 
unloading of import coal for the purpose of reducing 
the handling costs and the turn-around time of vessels. 
The results of these investigations together with re¬ 
commendations for the construction and operation of 
separate rice-handling wharves and a coal-handling 
wharf in the Port of Rangoon are presented in Chapter 
XII. In the event that economic disadvantages prevent 
the use of the indigenous Kalewa coal in the Rangoon 
trade area, it is recommended that the Board at the 
proper time acquire such additional vessels for the 
Burma-India rice and coal trade as will permit the 
transportation of the entire tonnage of imported coal 
in government-owned vessels. 



CHAPTER XV 

PORTS AND WATERWAYS CONSERVANCY 

A. INTRODUCTION 

It has been shown in the preceding Chapters XII 
and XIII that the seaports and commercially navi¬ 
gated inland waterways of Burma are of extreme 
importance to the economic needs of the country. 
Foreign trade is necessary to the national and eco¬ 
nomic life. Since seagoing transport is the principal 
medium for shipping and receiving foreign goods, it is 
evident that the seaports and their entrance channels 
must be adequate to provide safe and dependable 
navigating conditions. The inland water-borne trade 
over the rivers and canals has long been and wUl con¬ 
tinue to be a principal method of transporting freight 
between the principal cities, trade centers and sea¬ 
ports. The inland waterways, too, must be conserved, 
maintained and improved to insure efficient and 
economical handling of the nation's goods. 

Because of the difference between the types and 
requirements of vessels engaged in coastwise and 
foreign commerce and the craft engaged in the riverine 
trade, conservancy activities may be divided into two 
groups, one dealing with seaports and the other with 
inland waterways. 

B. CONSERVANCY FOR SEAPORTS 

Except for the Port of Rangoon, the responsibUities 
of maintaining properly the project dimensions of the 
entrance channels and harbors of the seaports of 
Burma rest with the Mercantile Marine Department, 
under the Ministry of Transport and Communications. 
At the ports of Akyab, Bassein, and Moulmein the 
responsibihty rests with a Port OflScer who is assigned 
to each station by the Department. At these ports the 
Port Officer, assisted by the local District Commis¬ 
sioner who is responsible for the funds, maintains 
project depths and widths; provides aids to navigation; 
markers and buoys; provides harbor anchorage buoys 
and general-cargo handhng facilities and furnishes 
vessel pilotage services. At the ports of Tavoy and 
Mergui the commerce does not yet warrant the assign¬ 
ment of a separate Port Officer, and conservancy is 
accomplished through the local District Commissioner 
under the general supervision and direction of the 
Nautical Adviser and Principal Officer, Mercantile 
Marine Department. 

The Mercantile Marine Department maintains two 
dredges, buoy vessels, pUot vessels, hydrographic sur¬ 

vey equipment and other necessary craft. Except for 
the dredges, all other equipment should be replaced 
at the earliest practicable date, and the estimated 
replacement costs of the necessary plant have been 
included in Chapter XII under the sections for the 
Ports of Akyab, Bassein, Moulmein, Tavoy and 
Mergui. The government boatyard at Dawbon is 
operated by the Mercantile Marine Department. It 
also operates a boatyard at Mandalay for the Upper 
Irrawaddy and Chindwin Rivers conservancy fleets, 
and is to construct as soon as practicable boatyards 
at the Ports of Akyab, Moulmein and Mergui. The 
subject of marine repair facilities has been discussed 
in the pertinent sections of Chapter XII, and the 
recommendation has been made therein to transfer 
these facihties to a Department of Yards and Docks. 
The costing of these facihties was included in Chapter 
XII. 

Under the Rangoon Port Act of 1905, the Com¬ 
missioners for the Port of Rangoon are responsible 
for maintaining, marking and lighting the entrance 
channel and the harbor; for pilotage of vessels enter¬ 
ing, leaving or moving within the harbor area; and 
for providing and maintaining moorings and anchor¬ 
ages. The rehabilitation of the conservancy and pilot¬ 
age fleet requhements were detailed in Chapter XII 
under the section on the Port of Rangoon, together 
with the estimated costs of conservancy. 

C. CONSERVANCY FOR WATERWAYS 

1. ORGANIZATION 

While the marking and maintenance of river chan¬ 
nels is the responsibility of the Mercantile Marine 
Department, it appears that other government agen¬ 
cies are active simultaneously in the general field of 
river regulation and maintenance. 

In upper Burma, the Irrigation Department, Minis¬ 
try of Agriculture, is concerned exclusively with the 
problems of irrigation; however, in lower Burma its 
responsibihties also include navigation and bank pro¬ 
tection. The Irrigation Department at present ovms 
and operates two dredges and other marine equip¬ 
ment and it is responsible for the maintenance of 
Twante Canal and of Pegu-Sittang Canal. Whenever 
a bank erosion endangers agricultural lands, the pro¬ 
tective measures are the responsibihties of the Irriga¬ 
tion Department. However, when the erosion en- 
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dangers a vUlage or a town the necessary protective 
works are the responsibility of the municipahty. In 
the case where actual work is carried out by the Irri¬ 
gation Department the costs are paid out of local 
funds. 

In several instances, particularly when the Irriga¬ 
tion Department experiences a shortage of manpower 
or equipment, the required work is carried out by the 
Pubhc Works Department, Ministry of Pubhc Works 
and Rehabihtation, with the costs charged to the Irri¬ 
gation Department. Thus, in the Arakan area (accord¬ 
ing to the records of the Arakan FlotUla Company) 
river conservation in the Sandoway district was and 
is accomphshed by Pubhc Works Department forces. 
It consists principally in excavating shallow places 
during the low-water period, and clearing smaU creeks 
of sunken trees and snags. 

The conservancy fleet and marine plant of the 
Mercantile Marine Department suflfered severely dur¬ 
ing the war. Consequently, whenever necessary the 
Irrigation Department carries out the channel mainten¬ 
ance work, particularly in the Irrawaddy delta, at 
the request of IWTB and with the agreement of the 
Mercantile Marine Department. However, the com¬ 
bined equipment and efforts of all agencies are not 
sufficient at present to carry out the maintenance of 
inland waterways in an entirely satisfactory manner. 

Although the marking of waterways apparently 
should be a function of the Mercantile Marine De¬ 
partment, it appears that it was also performed by the 
Irrawaddy Flotilla Company before the war and by 
the Inland Water Transport Board at present, as 
indicated by the foliowdng tabulation: 

Total number of vessels of I.F. 
Co. Ltd. and IWTB 

Number of vessels assigned to 
river conservancy 

1939   1947   1950   1951 

679   617   534   531 

98     87     54     81 

As the above figures show, from 10 % to 15 % of the 
total number of vessels of the riverine fleet were 
assigned to "river conservancy". These vessels were 
engaged mostly in the marking of waterways, 
apparently in addition to simUar activities of the 
Mercantile Marine Department. 

2. PROJECT DIMENSIONS OF INLAND WATERWAYS 

a. Existing Dimensions 
The presently adopted project depths and widths 

of the navigated channels of the inland waterways of 
Burma are as shown in Table XV-1. These are the 
minimum clearances to be maintained during the low- 
water periods usuaUy occurring in the period from 
December to May each year. 

R.B.—23 

TABLE XV - 1 

PROJECT DEPTHS AND WIDTHS OF 
NAVIGATED CHANNELS 

Minimum Minimum 
Depths Widths 

Irrawaddy—Rangoon to 
Mandalay 4 ft. 6 Ins.* 150 ft. 

Irrawaddy—Mandalay to 
Bhamo 4 ft. 0 ins. 100 ft. 

Chindwin—mouth to Maw¬ 
laik 3 ft. 6 ins. 100 ft. 

Chindwin—Mawlaik to 
Homalin 2 ft. 9 ins. 100 ft. 

All Delta Waterways 5 ft. 6 ins. 150 ft. 
All Arakan Waterways 5 ft. 6 ins. 150 ft. 

* The Nautical Adviser considers 5 ft. 3 ins. as being possible to 
obtain economically. 

b. Proposed Project Dimensions 
The existing project dimensions are adequate only 

for the prewar type of general-cargo and passenger 
trades; however, those hmits would be inadequate for 
the safe and dependable operations of the fleets re¬ 
quired in the proposed Kalewa coal development and 
the Myingyan industrial projects, and for the riverine 
transport of petroleum from the producing fields to 
the proposed refineries at Syriam. The project dimen¬ 
sions would have to be increased to comply with 
the requirements indicated in Table XV-2. 

TABLE XV-2 

EXISTING AND PROPOSED PROJECT 
DIMENSIONS 

Existing Proposed 

Depth 
(ft.) 

Width 
(ft.) 

Depth 
(ft.) 

Width 
(ft.) 

The channels wUl have to be widened on the inside 
of aU bends; the extent of widening will be determined 
by the degree of curvature of each bend. 

3. WAR DAMAGE AND REHABILITATION OF FLEET 

The MercantUe Marine Department flotiUa was 
almost completely destroyed during the war and the 
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vessels acquired since are in poor condition. The De¬ 
partment has entered a plan for rehabilitation of their 
facilities the main items of which are additional 
dredges, snag lifters and rock pounders. It is pro¬ 
posed to use a total of four dredges for Moulmein and 
Arakan streams, for lower Irrawaddy, for Pakokku 
and Myingyan areas and for the Mandalay to Bhamo 
stretch of the Irrawaddy River. 

These four dredges would be in addition to two 
dredges supplied under the United States assistance 
ECA/TCA program for use on the minor seaports. 
Six snag lifters and three rock pounders would be 
required for Chindwin and for Irrawaddy Rivers. At 
present there are in operation two snag lifters and one 
rock pounder. One salvaged dredge is being re¬ 
constructed at Mandalay boatyard. The Mercantile 
Marine Department is submitting to the Govern¬ 
ment a request for three additional dredges, four snag 
lifters and two rock pounders. Furthermore, the 
government boatyard at Dawbon is actively engaged 
in the construction of new launches and of other 
craft for the purpose of rehabihtating the conservancy 
fleet to its prewar strength. 

4. MARINE REPAIR FACILITIES 

The maintenance and repair of the conservancy 
flotiUa and marine equipment is accomplished at their 
principal repair unit (government dockyard at Daw¬ 
bon) and at the up-river yard at Mandalay. At Daw¬ 
bon, across the Pazaundaung Creek from Rangoon, 
small-vessel construction also is accomphshed. In 
Chapter XII there was included a detailed description 
of these facilities, the estimated expenditures required 
for modification, and the recommendation that all 
marine repair facilities in Burma, including those in 
operation by the Mercantile Marine Department, 
should be transferred to and operated by a new De¬ 
partment of Yards and Docks under the Ministry of 
Transport and Communications. 

D. THE CONSERVANCY PROBLEM 
1. SEAPORTS 

At the port of Rangoon, the responsibUity of con¬ 
servation rests with the Commissioners for the Port 
of Rangoon. That organization understands com¬ 
pletely the requirements and is capable of coping with 
the conservation problems. The conservancy of all 
other seaports of Burma is under the supervision of 
the Mercantile Marine Department, Ministry of 
Transport and Communications. 

At the Ports of Akyab, Bassein and Moulmein, 
conservation is carried out under the direction of a 
Port Officer at each port who is in the employ of the 
Mercantile Marine Department. Since conservancy 
usually is accomplished with local funds the District 

Commissioners control the progress of conservation 
measures. 

At the minor seaports of Tavoy, Mergui and Vic¬ 
toria Point, conservation is accomplished by the 
District Commissioners under the supervision of the 
Nautical Adviser and Principal Officer, Mercantile 
Marine Department. Local funds are used. In a simi¬ 
lar manner conservancy is accomphshed at the newly 
re-established ports-of-call for coastwise vessels at 
Kyaukpyu and Sandoway. 

The functions and operations of seaport conserv¬ 
ancy are well understood by the responsible agencies. 

2. WATERWAYS 

All inland waterways which serve the principal 
trade centers of Burma and which are essential to the 
transfer of goods between supphers and market must 
be developed and maintained adequately to provide 
for safe and dependable navigating conditions. Pro¬ 
ject dimension depths and widths must be maintained, 
curvature of bends reduced, and channels marked 
plainly for both day and night navigation, whichever 
is required. In order to accomplish these requirements 
it is evident that the responsibihty should rest with 
one department. However, under present conditions, 
the Mercantile Marine Department, the Irrigation 
Department, the Public Works Department, and the 
Inland Water Transport Board apparently aU partici¬ 
pate in waterway conservancy. In some instances it 
appears that the Mercantile Marine Department and 
IWTB are marking the same waterways. This over¬ 
lapping and duplication of functions and responsi¬ 
bihties clearly indicates the need for the coordination of 
all activities pertaining to river regulation and con¬ 
servancy, and their integration in a long-range river- 
control plan for all main navigated rivers of Burma. 

3. FUNDS 

In considering the rehabilitation of Burma's sea¬ 
ports and inland waterways it must be reahzed that 
the mihtary activities of the past war destroyed almost 
aU of the conservation flotiUa and equipment, and 
that postwar conservation has been carried out pri¬ 
marily with makeshift equipment. The ports and 
waterways must be placed in safe operating condition 
and made ready to carry the normal trade when in¬ 
surgency ceases. Therefore, the flotUla must be re¬ 
habilitated as soon as possible and the necessary con¬ 
servation measures completed. As conservancy opera¬ 
tions are not revenue bearing, except as carried out in 
the operations of the Port of Rangoon, it is necessary 
that Government provide the required funds under 
early appropriations. Waterways conservancy costs 
will continue as an annual Government cost. How¬ 
ever,  once the ports have been re-estabhshed as 
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efficient working units, the maintenance at most of 
them can be accomphshed under local and revenue 
funds. 

The funds required for the conservancy of seaports 
are shown in Chapter Xll. The funds necessary for 
waterways conservation are listed in Chapter Xlll. 

4. PERSONNEL TRAINING 

In order to cope with conservancy problems, 
especially those in which hydraulic structures may be 
involved, it is important that qualified personnel be 
engaged to make the proper studies, analyses and 
designs, and supervise the construction. In a great 
number of instances critical shoals and bars, mean¬ 
dering channels, and other conditions requiring con¬ 
stant vigilance and dredging can be eliminated through 
the use of training walls or similar structures which 
should be designed only by engineers well versed in 
the subject. To encourage the development of a 
quahfied group, inducements should be offered for 
completion of appropriate studies, and a program of 
advanced instruction provided by the university or by 
an educational contract. 

E. CONCLUSIONS 
The economy of Burma is affected materially by 

the operating efficiency of its seaports and waterways. 
Therefore, every effort must be expended to keep the 
channels in the conditions required for safe and de¬ 
pendable navigating conditions and for the efficient 
handling of commerce. To eliminate duphcation, 
conservancy operations for water transport should be 
accomphshed by one agency with no more exceptions 
permitted than such concentrated and interrelated 
operations as are conducted at the Port of Rangoon. 

(1) It is therefore recommended that the responsi¬ 
bilities of maintaining the navigation channels to all 
other seaports and of the improvement and mainten¬ 
ance of the inland waterways, both natural and 
artificial, should be vested in the Mercantile Marine 

Department of the Ministry of Transport and Com¬ 
munications. Since river training and bank control is 
so closely related to the important problem of trans¬ 
port conservancy it is the natural conclusion that this 
same agency should be responsible also for those 
functions. The Mercantile Marine Department is well 
staffed with personnel trained in port channel and 
waterway conservancy, and, with the addition of 
personnel schooled in river hydraulics and river train¬ 
ing, should be able to cope with all conservancy prob¬ 
lems. This department should be the only one respon¬ 
sible for conservancy operations and the Irrigation 
Department, the Public Works Department, and the 
Inland Water Transport Board should not engage in 
those operations. 

(2) To function efficiently in maintaining the chan¬ 
nels, proper flotilla and operating equipment are re¬ 
quired. The Mercantile Marine Department has 
evaluated the needs well, and early appropriations 
should be made by Government for these necessary 
expenditures. 

(3) The Mercantile Marine Department at present 
maintains two boatyards, one the government dock¬ 
yard at Dawbon and the other at the up-river station 
of Mandalay. In Chapter XII it was concluded that 
all marine repair facUities should be consohdated un¬ 
der a new Department of Yards and Docks. There¬ 
fore, the Mercantile Marine Department should re- 
hnquish those facilities and functions to the new de¬ 
partment. 

(4) The presently adopted inland waterway chan¬ 
nel project dimensions appear adequate for the general- 
cargo and passenger trade vessels now operating. 
However, with the development of the Kalewa coal 
project, the Myingyan industrial projects, and the 
riverine transport of petroleum these project dimen¬ 
sions will require modifications as shown in Table 
XV-2 for the Irrawaddy River from Mandalay to 
Rangoon and on the Chindwin River from Kalewa to 
its junction with the Irrawaddy. 



CHAPTER  XVI 

HIGHWAYS 

A. INTRODUCTION 

1. BASIC TRANSPORT NEEDS 

Man strives, as he always has, for a wider and richer 
life, and all civilizations, ancient and modern, depend 
upon communication and transportation to achieve 
this end. In present-day life, the rapid and accurate 
transmission and interchange of information and the 
economical and rapid movement of goods of all 
kinds, and of travelers, is essential. The exchange of 
information, and of ideas, has become almost in¬ 
stantaneous as a result of the development of the 
telephone, the radio and other electronic systems. 
People and goods are now transferred from place to 
place by air, water, rail or by highway. 

In Burma, as everywhere, highway transport can¬ 
not supplant the other means of transportation, some 
of which are much older in point of time. Here, the 
basic traffic arteries are the main rivers, especially the 
Irrawaddy and its main tributary, the Chindwin. 
Over these streams move great quantities of the bulk 
commodities of commerce and trade, rice and teak 
and coal and oU. During the last quarter of the last 
century, another mode of transport, the railroad, 
came to Burma, and the pattern of the complement¬ 
ary services began to emerge. 

While the highways in Burma are very old, going 
back to the early times of mining in the upper portion 
of the Union, it is only in recent years, since the ad¬ 
vent of the motor vehicle and the heavy truck for 
commercial haul, that they have developed and 
become sufficiently integrated into connecting routes 
to become an important part of the whole transport 
network. 

Previous to the recent war, the total transport 
system was adequate for the limited needs of the 
Union. This is no longer true, for two reasons: 

(a) The prewar facUities were so severely damaged 
during the war and the subseq uent civil strife that many 
years may elapse before the physical conditions are 
restored to even approximately the prewar condition. 

(b) Meantime, Burma's industrial, commercial and 
economic life has not stood still. Growth has been 
accompanied by the opening up of new areas, new 
industries and new needs. The deficit in total transport 
facility is very great, and must be eliminated if the 
cultural and economic life of the Union is not to be 
strangled. 

The Government of the Union is in a unique and 
advantageous position with respect to its transporta¬ 
tion system. It owns and operates the Burma Airways, 
the Burma Railways and the Water Transport 
Board; it builds the main highways of the country and 
regulates traffic thereupon, and it can guide and direct 
the development of the local road systems in all parts 
of the Union. It also possesses and administers the 
Road Transport Department. Government therefore 
has all of the essential means of transport within its 
own hands. From such a situation, with wisdom, can 
develop a fully integrated establishment, in which each 
of the modes of transport can develop fully within its 
own proper area, and in which fair competition 
between modes in overlapping areas results in ade¬ 
quate and economic transport for the entire Union. 

2. HIGHWAY TRANSPORT IN BURMA 
Each basic mode of transportation has its own 

advantages and shortcomings, and each is thus able to 
furnish economic and adequate service to some por¬ 
tion of the population, and for some commodities, 
better than any of the competing facUities. The exis¬ 
tence of these areas of superiority, and their equahty 
or even overlapping in some circumstances is due to 
many factors and some very complex relationships. 
Basically, water transport is cheap for bulk commodi¬ 
ties; rail transport also hauls bulk commodities, but 
at a higher cost and higher speed; and highway trans¬ 
port enjoys great advantages of flexibihty in routes 
and schedules either on short or long hauls. Low in¬ 
vestment in fixed plant and equipment also contri¬ 
butes to the pre-eminent position of highway trans¬ 
port in many situations. 

As previously stated, the river systems of Burma 
exercised a great influence on the development of 
transport. They have also had two influences upon 
the nature of the highway system. The primary one is 
that until quite recent times there were so few motor 
vehicles in the Union that this form of transport was 
largely an adjunct to the river shipping. Vehicles were 
used to bring freight shipments to the watercourses. 
There they were loaded and shipped by boat. World 
War II, however, brought the motor truck and many 
another heavy vehicle to Burma. They stayed to be used 
in a civihan capacity. Since that time there has been 
a phenomenal rise in the use of motor trucks and of 
passenger buses as means of bulk and mass transport. 

356 
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At present, and this will go on into the future as 
weU, the motor vehicle is a transport entity in itself, 
operating to haul passengers and freight between all 
parts of the Union and with little or no recourse to, 
or reliance upon, other modes of transport. On the 
other hand, it has aided in the re-estabhshment of the 
raUroad freight traffic, so completely paralyzed as a 
result of the destruction of the war and the subsequent 
insurgent activities, and serves as a valuable feeder for 
Railways, especially in replacing links destroyed by 
the war and upon which the traffic is not sufficiently 
re-estabhshed to justify the relaying of track and the 
reconstruction of other demolished facilities. Simi¬ 
larly, though to a lesser extent, the motor truck 
brings much freight traffic to the shipping points in 
the river transport system. 

The secondary effect of the river systems upon 
highways is really the effect of topography upon any 
facility which is essentially laid at grade and can cross 
water gaps only vrith difficulty and at a substantial 
expense. Through the years, for example, several 
fairly well-planned and built local highway networks 
have grown up in Burma, east and west of the Irra¬ 
waddy. But the existence of the large watercourse 
and the consequent cost of bridging it, have prevented 
the joining together of these local highway systems to 
form parts of a larger whole. In the whole length of 
the Irrawaddy, only the bridge at Ava afforded a 
crossing. This structure was partially demolished in 
1942, and has not yet been put back into service. This 
kind of discontinuity and interruption to the con¬ 
tinuous flow of traffic is costly, and is another hin¬ 
drance to the commercial, economic and cultural 
growth of Burma. 

Topography, too, has determined to a large degree 
the nature and general outline of the road system. 
The main highways. Routes I and II between Ran¬ 
goon and Mandalay, extend generally north and 
south, along the edges of the level portion of the 
main "land mass," as defined by the Irrawaddy and 
Sittang Rivers. In general, the other main routes fol¬ 
low the watercourses in reaching higher altitudes, 
especially in upper Burma. The lack of adequate inter¬ 
connections between the main routes, which are 
essentiaUy north and south arteries, is to a large 
measure due to the mountain ranges between them, 
and over which road alignments with reasonable 
grades and horizontal curvature characteristics can¬ 
not be laid. 

Burma, nationally and especially as to transport, is 
a nearly self-contained unit. The great central valley 
and the delta in lower Burma are encircled by 
mountain ranges and by the Shan Plateau. This 
"horseshoe" keeps the Union from significant inter¬ 
course with its neighboring states, except by sea and 

air. There are almost no open routes by land, al¬ 
though the growth of inter-country commerce will 
one day cause important highway arteries to be opened 
between Burma and Yunnan, Indo-China, Thailand 
and probably Pakistan and India. 

3. PURPOSES OF REPORT 

The purposes of this report on the highway trans¬ 
port system of Burma are: 

(a) To trace its historical features, as affecting its 
present development. 

(b) To examine the present system to establish its 
present condition. 

(c) To study the entire network and to discover its 
inadequacies as to location, methods of construction 
and of upkeep in order that any shortcomings may be 
corrected. 

(d) To establish the present density and pattern of 
traffic on the several parts of the system, to determine 
the present and anticipated future needs of the traffic. 

(e) To examine the design requirements now being 
used on the several parts of the system, as measured 
against current highway engineering practices else¬ 
where, and to modify these as necessary for the pres¬ 
ent and anticipated needs of traffic. 

(/) To study the need for, and costs of, mechanizing 
highway construction and maintenance operations in 
Burma. 

(g) To review the 1907 Motor Code, with subse¬ 
quent modifications, to determine its adequacy in the 
light of modern highway traffic and practices and to 
modify it as needed. 

(h) To study commercial traffic and economic fac¬ 
tors, and to make comparisons with other modes of 
transport in order that the process of integration of 
all modes of transport as envisioned in the pre¬ 
liminary report may be facilitated. 

(/) To develop an improvement program, with pro¬ 
posals as to the sequence in which the several com¬ 
ponent parts should be carried out, and to compare 
the benefits to be derived against the cost of the work. 

B. CLASSIFICATION 

The 1950 51 Report of the Department, issued in 
1953, carries the most recent figures as to the total 
mileages in the several parts of the highway system. 
The total mileage is classified by categories and road 
types in Table XVI 1 (see next page). 

1. POLITICAL CATEGORIES 

On the basis of governmental units, the road system 
may be classified as follows: 

(fl) Union highways, which are occasionally caUed 
national highways, are roads connecting the district 
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TABLE XVI -1 

NOTIFIED MAIN ROADS AND DISTRICT ROADS 
1950-51 

Main 
Roads 
(miles) 

^District 
Roads 
(miles) 

Total 
(miles) 

Per 
cent 

Bituminous 1,847 233 2,080 26 
Metaled 819 734 1,553 19 
Surfaced 1,058 916 1,974 25 
Earth 928 842 1,770 22 
Mule Track 570 109 679 8 

Totals for Union* 5,222 2,834 8,056 

* Excluding the following notified Union Highways: 
(a) Portion of Rangoon-Mandalay-Lashio-Bhamo-Myitkyina 

Union Highway lying in Shan States, 271 miles. 
(b) Portion of Rangoon-Mandalay-Lashio-Bhamo-Myitkyina 

Union Highway lying in Kachin States, l67 miles. 
(c) Myitkyina-Ledo  road from Myitkyina   passing   through 

Shingbwiyang up to Pangsan Pass, 228 miles. 
(d) Myitkyina-Sailaw-Sadon-Wanchon-Kaliang Hkyet (Kam- 

baiti), 103 miles. 
Rangoon-Mandalay-Lashio-Bhamo-Myitkyina Union Highway 

lying in Burma proper is 488 miles long and is included under main 
roads in the tabulation. 

t District Roads include Deputy Commissioners Local Fund 
Roads. 

capitals with important towns and cities in the dis¬ 
tricts and autonomous states of upper Burma. The 
entire cost of construction and maintenance for these 
roads is taken from the general revenue funds of the 
Union. 

(b) Main roads are those lying in more than one 
district, and those connecting the township or sub- 
divisional headquarters with the district headquarters. 
Most of these are motorable at all times of the year. 

(c) District roads lie in only one district, although 
occasionally they wiU connect with a similar highway 
in the adjacent district. They are the responsibUity of 
the district councils, and generally the funds for 
maintenance and repair are derived from local taxa¬ 
tion and occasional grants from the Government. 

(d) Municipal roads, sometimes called town roads, 
are those streets and roads falling within the limits of 
a local community. Generally, if carrying national and 
primary highways, their repair and upkeep cost is 
borne by Government. 

(e) VUlage roads, which are generally cart tracks, 
are those whose maintenance is entirely a local matter, 
generally left to the voluntary efforts of villagers. 

(/) Mule paths are seasonal roads in out-of-the-way 
viUages and places, and are usable by pack animals 
and pedestrians only. No administrative responsibU¬ 
ity is fixed for these, although some 570 miles of such 

construction are in the hst of notified main roads, 
Table XVI-1, and are therefore government-main¬ 
tained. 

2. PHYSICAL CATEGORIES 

The Department, for its own purposes, classifies the 
vehicular roads on the basis of type of construction, as 
listed and described below: 

(a) Bituminous (or "tarred," or "tar painted") 
which indicates that the travehng surface of the road 
has been treated or mixed with tar or bitumen. 

(b) Metaled, or surfaced, road has a travehng sur¬ 
face composed of consolidated sohng stone, crushed 
stone, laterite, or other similar hard aggregates, or 
combination of these, and placed to a substantial 
thickness. 

(c) Surfaced road is a dry-weather road, vrith the 
traveling surface consisting of the natural ground 
which has been graded and upon which, in some cases, 
a thin layer of gravel has been placed. 

(d) Earth road, not motorable, is not for motor 
vehicles, but only carts. If for non-vehicular traffic it 
is usually designated as a mule path, since it has no 
specific construction classification. 

Table XVI-1 indicates that the total length of noti¬ 
fied main roads, including that in the Shan and Kachin 
States, etc., is 5,991 miles, and for these the Govern¬ 
ment is responsible. The district roads, including those 
maintained from the Deputy Commissioners Local 
Fund, total 2,834 miles. One fourth of the total of 
main and district roads is of bituminous construction, 
another fourth is surfaced, one fifth is metaled, just 
over one fifth is earth construction, and the mule 
tracks total 8% of the whole. 

3. PROPOSED CLASSIFICATION 
It is proposed in this Report, and for study and 

estimate purposes, to classify the highways on the 
following basis: 

(a) The Union road system, having a measured total 
length of 3,231 miles, and consisting of the eight 
numbered national highways. Routes I-VIII. 

(b) The District road system, comprising the roads 
in the several districts, and including also the more 
important secondary roads, largely tributary to 
national roads. The system is estimated to have a total 
length of 6,750 miles. The national and district road 
systems are further classified into rural and urban 
sections, and the programs and estimates in this 
Report are so prepared. 

(c) Farm-to-market roads, in rural areas and gener¬ 
ally planned to be constructed to give the smaU 
cultivator the chance to conveniently reach, by all- 
weather roads, other communities than his own. The 
system in its proposed development is estimated to 
total 3,750 nules in length. 
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Plate A, Burma Highways, is a general map of the 
Union upon which have been shown the national, 
district and farm-to-market road systems, suitably 
distinguished. Certain of the more important re¬ 
locations of the numbered routes are also designated. 

(d) Other roads. There are a number of special- 
purpose roads to which consideration has been given 
and for which rough cost estimates were made in con¬ 
nection with the over-all program. Such roads as 
those into the timber-reserve areas, which are included 
with the project costs for the continuation and ex¬ 
pansion of the timber-extraction industry; those into 
developed or exploratory mineral areas; those furnish¬ 
ing access to present or proposed irrigation, hydro¬ 
electric or industrial projects are classed under this 
general category. The total length is estimated roughly 
to be 1,400 mUes since neither the scope nor magni¬ 
tude of these special roads can be known until the 
development program begins to unfold. Of these 
roads, the ones to mineral properties are of special 
importance, and are treated separately below. 

Access Roads to Mineral Properties 
(1) As indicated in the Preliminary Report, the 

mineral resources of Burma, and especially the metal- 
he mineral deposits, will prove to be of great impor¬ 
tance in the development of the nation's economy. The 
export of these metals, both in bar form and as con¬ 
centrates, wiU be of direct and substantial benefit to 
the nation's foreign-exchange balance. Likewise, the 
exchange balance will be further increased with the 
rehabilitation of the oil industry and the resumption 
of production of petroleum products. There-establish¬ 
ment and further development of these two com¬ 
ponents of the resources of Burma will also be of 
benefit to the domestic economy, in that the industries 
will again become large employers of labor. 

Previous to the recent war, a number of the mineral 
properties and deposits of the country were not 
developed, or were only partially developed, because 
of the inconvenience and cost of bringing the product 
of the mining operation to its place of use, or of export. 
Likewise, lack of road access to extensive areas which 
are known to be mineralized has prevented, or ham¬ 
pered to a large degree, the carrying out of a systematic 
and adequate program of prospecting by which the 
extent and economic significance of the various 
deposits could be established. 

Since the end of the war there has been only a par¬ 
tial resumption of mining activity at the deposits which 
had previously been operated. While the lack of 
activity is due in part to insurgent activity, domestic 
insecurity and other similar uncertainties, the lack of 
road reconstruction and maintenance has been a 
major factor. Without adequate haul facilities, it is 

not possible to bring out the products of the mining 
operations. The resumption of the fuU-scale mining 
operations of the prewar period, and the further 
development of the known mineral deposits wUl 
require the rehabilitation and improvement of the 
principal haul and access roads throughout the entire 
mining areas, the adequate maintenance .of these 
roads, and the construction of new access roads to 
potential mining areas. 

While this highway construction and maintenance 
must be coordinated with the mining exploration and 
development programs, it must also be properly timed 
with respect to the general program of highway con¬ 
struction, which will be a continuing process during 
the next eight to ten years. It will be necessary that the 
corollary portions of the three programs be so carried 
out as to result in the maximum over-all benefit to 
the nation as a whole. 

Outlined below are certain of the highway access 
projects required to serve the metallic mining pro¬ 
gram, and which should be integrated with the pro¬ 
gram of general highway rehabUitation and improve¬ 
ments. Only brief and identifying descriptions are 
given, since the details of the mining and processing 
features are to be found elsewhere in the Report. 

(2) Antimony 
(a) Mong Sang Mine. 26 miles north of Kunhing 

(Route IV), at 21 41', 98" 25'. Currently in produc¬ 
tion at 150 tons per month, transport by mule and ox 
cart to Wan Hpaka, across the Nam Pang River, 
thence over a very rough dry-season road by truck to 
Taunggyi or to railhead at Shwenyaung. The total 
transport cost from mine to Rangoon is K425 per 
ton. 

(b) Nan Hok Mine. 35 miles north of Kunhing and 
west of the Nam Pang River, at 21 47', 98° 17'. 
Current production 100 tons per month, similar trans¬ 
port difficulties to those for Mong Sang Mine. For 
these two properties, improved access wih require the 
construction often mUes of new road, a structure over 
the Nam Pang River, the improvement of 18 miles of 
the north-south secondary road, the improvement of 
portions of Route IV, and its utilization as a truck 
road for the mining operation. 

(c) Lebyin Mine. One mile south of Lebyin and 85 
mUes west of Kalaw at 20 39', 96 26', 30 120 men 
working, 8 50 active pits. Haulage is one to three 
miles, by road, to railroad. This property has been 
found of little promise, but if further development 
should be found desirable, only a small road improve¬ 
ment project will be required to improve the access 
to the mine. 

(d) Ping Chit Mine. 20 miles north of Loikaw, at 
19° 56', 97   09'.  Site shows mining promise for 
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development. If developed, it will be necessary to con¬ 
struct an access road (three miles), to construct a stream 
crossing and to improve a secondary road (six miles) 
west from To-Saikha (seven miles north of Loikaw 
on Route V). 

(3) Tin and Tungsten 
In addition to the tin and tungsten deposits in 

Tavoy, in other parts of the Tenasserim, and the 
Mawchi Mines, deposits of these two minerals occur 
in a number of other places in Burma. As for these 
other deposits, it wiU be necessary to further prospect 
and study these, to estimate the reserves, and to con¬ 
struct access roads into such of the sites as offer 
opportunity for economic development. Included in 
these deposits are the foUowing: 

(a) A group of four workings, north and slightly east 
of Thazi. The principal of these is the Nyaunggyat 
Mine at 21° 06', 96° 13'. For the group, h wiU be 
necessary to construct seven to eight miles of new 
access road to Htandaw; and thence to improve the 
existing secondary road westward (including a bridge 
over Saman Chaung) approximately seven miles to 
Thedaw on the Railway, and 2^ miles farther to Route 
I. The latter is also being improved to Meiktila as 
part of the general road program. 

(b) Palamon Mine, 20 miles east of Kalaw and to 
the west of Isle Lake, at 20° 37', 96° 52'. To develop 
this property will require the construction of seven 
miles of access road, including a stream crossing, 
northward to the Railway and to Route IV, and the 
improvement of Route IV. 

(c) A group of seven workings at Byinge (20° 01', 
96° 29') and in this area (19° 36', 96° 26'); at Hman 
Pyutaung (19° 37', 96 26'); at Kwedugyi (19 50', 
96° 25'); at Padatygyaung (19° 40', 96° 36'); at Kyat 
Pyin (19° 46', 96° 33'); and near Nyenmatauk, at 
19° 48', 96° 27'. GeneraUy these deposhs are located 
16 to 30 miles to the northeast and southeast of 
Pyinmana. Road work will be necessary to improve 
the access to such of these mines as are further de¬ 
veloped under the tin-tungsten program. The Byinge 
Mine wUl require the improvement of approximately 
17 miles of the secondary road extending eastward 
from Route I near Shwemyo, and the construction of 
a short section of new access road to the property, not 
more than 11 miles in length. The Kwedugyi Mine if 
developed will require a one-mile access road, and the 
improvement of ten miles of the secondary road 
eastward from Yezin, on Route I. The other five pro¬ 
perties are in general adjacent to and not excessively 
distant from the new Pyinmana-Loikaw road con¬ 
struction. Direct access is all that wiU be required in 
each case. The total length of this access construction 
is estimated to be 20 miles for the five properties. 

(4) Zuic 
In addition to the zinc operations at the Bawdwin 

Mines west of Lashio in the northern Shan States, the 
concentrates of which are processed at Namtu, a very 
large deposit of zinc carbonate has recently been dis¬ 
covered at the Lough Keng Mine, near Mong Pawn 
in the southern Shan States. The mine is located to the 
west of the Nam Pawn River, 18 miles south of Mong 
Pawn (29 miles east of Taunggyi on Route IV), at 
20° 34', 97° 25'. The rough reconnaissance and survey 
indicate an ore body of not less than one milhon tons. 
At present the mine is being operated at a rate of 200 
tons per month. The ore is transported by mule from 
mine to road at a cost of Kl 50 per ton, and the truck¬ 
ing to railhead and shipment to Rangoon totals K75 
per ton. To develop this property to reasonable pro¬ 
duction wUl require the construction of an access from 
the mine northward to Mong Pawn and the improve¬ 
ment of Route IV westward through Taunggyi to 
the raUhead at Shwenyaung. 

(5) Manganese 
During their occupation of Burma, the Japanese 

opened up a manganese deposit, but the mined ore 
was not refined or shipped, and some 3,000 tons is 
now stored at raUhead at Shwenyaung. The material 
is of good grade, and is a very profitable exportable 
metal at the present time. The deposit is located at 
20 44', 97° 15', about six mUes southeast of Ho-Pong 
village which is 9| miles east of Taunggyi on Route 
IV. The development of the property will require the 
construction of an access road westward from the 
mine to Route V, and the improvement of the latter 
northward to Ho-Pong and that of Route IV west¬ 
ward to the railhead at Shwenyaung. 

(6) Lead 
Aside from the Bawdwin Mine, a very old and rich 

lead-silver lode appears to be an important metal re¬ 
source of the Mansan-Taunggyi-Kalaw areas. The 
present mining activity is greater in the Mansan area, 
about two miles south of the vUlage of Bawdwin 
(Mansan) and 16 miles northwest of Taunggyi. The 
largest properties are those of U Sit Han (producing 
200 300 tons of ore per month) and the R.M. Aldworth 
Mine, just to the south (with an output of more than 
300 tons per month). Other properties in the immediate 
vicinity average a total production of 600 tons per 
month. No explosives are used. The transport costs 
by truck from the mine to Rangoon total about K90 
per ton. 

The properties are centered at approximately 
20° 55', 96° 50'. There are other lead mines in the area 
such as the Bawzaing Mine, three miles southeast of 
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the village of Mansan, which has a very sub¬ 
stantial ore reserve; the Loi Kwang Mine, six miles 
south of Taunggyi; the Panzaw Mine, 21 06', 96° 33'; 
and at Kyaukmaung, 21° 13', 96° 30'. For the U SU 
Han and Aldworth properties and the Bawzaing Mine, 
it wiU be necessary to construct access road eastward 
from the deposits including a structure over Nanlet 
Chaung, and to improve the secondary road south¬ 
ward to the railhead at Shwenyaung. To serve the Loi 
Kwang property, it will be necessary to improve the 
secondary road north from the mine to Taunggyi, and 
Route IV westward to Shwenyaung. For the Panzaw 
and Kyaukmaung Mines, short access roads are 
needed, plus improvement of the secondary road 
southward into Aungban and Kalaw. 

(7) The foregoing list of highway improvements 
required to furnish or improve access to mines includes 
only roads to major properties for the more important 
metaUic minerals. Further investigation of other 
sources of these metals, and prospecting for other 
minerals in the various parts of Burma, will become 
necessary as the development program gets under 
way (these include possible beryl deposits north of 
Pyinmana; the chromites in the Arakan Yomas and 
northwest of Mogaung; the iron-ore deposits near 
Tavoy, northwest of Mandalay, southwest of Lashio, 
and possibly at Loilong, northeast of Bawlake; further 
tin-tungsten deposits in various locations especially 
in the Tenasserim). Some of the prospecting sited wUl 
require access and development roads. This highway 
construction, too, should be integrated with general 
highway rehabilitation and development in order to 
keep the entire program in balance. 

While accurate estimates of the construction cost of 
these latter development roads cannot be made at this 
time, the over-all total wUl be of the same magnitude 
as that estimated for the known metallic mineral 
deposits. 

As part of the general survey for the economic 
development of Burma the rehabilitation and further 
development of the petroleum industry was investi¬ 
gated. In the "Report on the Economics of the Petro¬ 
leum Industry in the Union of Burma," certain areas 
have been recommended for more complete prospect¬ 
ing and economic study. The likely areas are generally 
in the Magwe-Chauk region and in the lower Delta. 
The program is expected to extend over several years, 
and the estimated cost of K45,00,000 includes the 
necessary construction of access roads. 

C. EXISTING HIGHWAY SYSTEM 
1. HISTORICAL 

The road system of Burma extends far back into 
history. In 206 BC, parts of it, in primitive form, served 
the early Chins and Chinese who were then working 

the amber mines near Mogaung, west of Myitkyina. 
The gem mines at Mogok were served by a 60-mile 
road from what is now Tabeikkyin, on the Irrawaddy. 
The jade deposhs in the Kachin Hills are known to 
have been operated as early as 100 BC, and the trade 
routes from there into China, where the stones were 
cut, were regularized around 1750-1800. 

The lead-silver mines at Bawdwin were worked by 
the Chinese from approximately 1400 until 1868, when 
they were abandoned as a result of the Mohammedan 
uprisings in Yunnan. In 1900 European interests again 
reopened the workings, and the private carrier rail 
line into Namtu was then built. Earlier the minerals 
and ores had been brought out by mule and cart over 
several routes into China, the principal one being via 
Hsenwi and on eastward, along the vaUeys of the 
Nam-Nam and Nam-Ting Rivers. 

The tin-tungsten mines at Mawchi in the Kayah 
State have also been operated for a long period. In 
old times, the ores were taken out by mules over trails, 
leading to the Salween at Kampayu, and thence by 
country boat to Kyauknyat, thence by mule transport 
overland to Papun, and from there by country boat 
to Moulmein. With the completion of the Rangoon- 
Moulmein rail hne, the trip from mine to port took 
about nine days. In 1934 a new road was constructed, 
and the material traveled via Loikaw and Taunggyi 
to the railhead at Shwenyaung. The trip over this 
route took about three days. In 1937 a private road 
was opened between Mawchi and Toungoo, to serve 
the mine. The new route makes Mawchi about 280 
miles, by road, from Rangoon and the driving time by 
car is about 14 hours. Here again, the ultimate route 
was a highway replacing the earlier mule-team-river 
route from the mine to the port. 

To a large degree, the development of the roads in 
northern and eastern Burma has followed the same 
pattern. Early trails led to waterways, these were 
joined together through the years, and finally the 
routes became of such length that they joined major 
towns and vUlages. Still later, as the motor vehicle 
came to Burma, the primary and more traveled routes 
were surfaced. 

In southern Burma, the rice and farm area, the 
development has been related more to shipping. In 
old times Pegu was the major shipping port for a large 
area thereabouts. As the building of the delta forced 
the river mouth farther and farther to sea, the in¬ 
fluence of Pegu diminished, and this was accompanied 
by an increase in the importance of shipping on the 
Irrawaddy River, especially at Prome and Henzada. 
The latter was at one time also an ocean port, but it 
too has been left inland by the buUding of the delta. In 
the period since the middle of the 18th century Ran¬ 
goon, which was at that time a fishing viUage called 



2. PRESENT MILEAGES 

The national system of highways in Burma consists 
of eight numbered routes, having a total length of 
3,231 miles. They are designated and have lengths and 
distances between larger communities as follows: 

Route I Rangoon-Mandalay (east) 
Miles 

53 
Rangoon 

Pegu 

Payagyi (Jet. VIII) 

Toungoo (Jet. V) 

Pyinmana 

Meiktila (Jet. IV) 

Ye-Wun (Jet. II) 

Mandalay (Jet. Ill) 

11 

113 

69 

91 

51 

42 

Route n 

Route I 
Rangoon 

Taukkyan 

Tharrawaddy 

Paungde 

Prome 

Allanmyo 

Taungdwingyi 

Magwe 

Kyaukpadaung 

Myingyan 

Ye-Wun (Jet. I) 

Route IH 
Mandalay (Jet. I) 

Maymyo 

Hsipaw 

Lashio 

Hsenwi 

Rangoon-Mandalay (west) 
Miles 

362 ECONOMIC AND ENGINEERING DEVELOPMENT OF BURMA 

Dagon, became the pre-eminent port of the nation. 
The water transport routes, and later those by land 
and rail, branched out to join these commercial and 
shipping centers. In the delta, however, this develop¬ 
ment was always arrested, and even prevented, by the 
extreme cost of constructing through land routes over 
the numerous streams and in poor foundation 
material. 

The lower network, then, developed to connect 
Rangoon to the ports along the Tenasserim; to Pegu 
and Prome, the latter later extending via Magwe into 
Mandalay. Route I, north from Pegu, gave convenient 
through routes from Rangoon to the eastern portion 
of Burma via Toungoo and Meiktila, and on into 
Thailand and Indo-China. Tributary roads developed 
west of the Irrawaddy also, especially in the Henzada 
area and around Pakokku. 

In 1894 a Public Works Department was established 
and the responsibihty for the construction and main¬ 
tenance of the main highways was entrusted to that 
body. After the recent war, the Department became 
known as the Building and Roads Department, and 
is now in the Ministry of Public Works and RehabUi¬ 
tation. 

During the war, for mihtary purposes, several im¬ 
portant links were added to the highways of Burma. 
The Japanese opened up, although on a very crude 
and makeshift basis, several routes into Thailand. The 
portion of Route VI north and west of Myitkyina was 
constructed and surfaced as the Ledo Road by the 
United States Army, to be a supply line into the area 
from India eastward over existing roads into Yunnan. 
Also, the British reconstructed in 1944-45, for mihtary 
supply purposes, the westerly portion of Route VII, 
from Kalewa to Tamu, at the Assam border. The por¬ 
tion of Route IV between Kengtung and the Thai 
border, a distance of 90 miles, was graded and graveled 
by the Siamese between 1942 45, while they occupied 
this portion of Burma. 

The railroad to Ye was destroyed during the war, 
and the semi-permanent secondary road which existed 
between Thanbyuzat and Ye at that time has since 
been metaled with local material. The bridges along 
the route, constructed by the Japanese, were crude 
and inadequate and are being replaced by permanent 
crossings. 

At the close of formal hostilities in 1945, the high¬ 
ways as a whole were in very poor condition because 
of the incessant pounding by all adversaries during 
the conflict. Insurgency, too, took its toll in destruc¬ 
tion, especially during 1949-50. Neither the recon¬ 
struction nor the very necessary maintenance has 
taken place since that time. These are the basic prob¬ 
lems which must be faced during the program which 
lies immediately ahead. 

 430 miles total, I 

(21) 

57 

64 

34 

44 

55 

50 

66 

57 

58 
485 miles total, II 

Miles 

41 

Muse 
Route VI 

Yunnan Border 

84 

44 

32 

\\ 

(17) 
282 miles total, III 



Route IV 

Meiktila (Jet. I) 

Thazi 

Kalaw 

Taunggyi 

Ho-Pong (Jet. V) 

Loilem 

Kunghing (Nam-Pang River) 

Takaw (Salween River) 

Keng-Tung 

Indo-China Border 
(Haung-Luk) 

Route V 

Toungoo (Jet. I) 

Bawlake 

Loikaw 

Ho-Pong (Jet. IV) 

Route VI 

Yunnan Border 

Muse (Jet. Ill) 

Bhamo 

Myitkyina 

Mogaung 

Assam Border 
(Pangsau Pass) 

Route VII 

Mandalay (Jet. I) 

Sagaing 

Shwebo 

Ye-U 

Kalewa 

Assam Border (Tamu) 

Miles 

14 

59 

44 

12 

46 

86 
) 
29 

113 

100 
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Route VIII 

Pegu 

363 

503 miles total, IV 

Miles 

124 

48 

84 
  256 miles total, V 

Miles 

17 

91 

107 

52 

230 

  497 miles total, VI 

Miles 

14 

56 

28 

103 

97 
- 298 miles total, VII 

Route I 
Payagyi 

Waw 

Sittang 

River Crossing 

Mokpalin 

Bilin 

Martaban (Salween River) 

Moulmein 

Ye 

Tavoy 

Mergui 

Miles 

(10) 

10'5 

16 

0-5 

1-5 

32-5 

63 

3 

98 

100 

155 
480 miles total, VIII 

SUMMARY, NATIONAL SYSTEM 

Route I 430 miles 
II 485 
III 282 
IV 503 
V 
VI 
VII 
VIII 

256 
497 
298 
480 

Total Length    3,231 miles 

3. IMPORTANCE OF ROUTES I AND II 

a. To Population 

Based on 1941 population figures, there are 16 dis¬ 
tricts in Burma each of which has a population in 
excess of 500,000. Of these, three are in the Irrawaddy 
delta, and it is therefore impossible to consider them 
as being directly served by through primary highways. 
Of the remaining 13 districts, four are tributary to 
Route I and six are tributary to Route II. 

Route I of the primary system, extending from Ran¬ 
goon to Mandalay via Pegu and Toungoo, is 430 miles 
in length and serves (either directly or secondarily) a 
population of 4,300,000. Of this number, 1,150,000 are 
classed as urban, i.e., live in communities of greater 
than 1,000. This highway artery thus serves almost 
one fourth of the whole nation, and almost 40% of 
the entire urban population. Also, it connects a total 
of six district capitals (Pegu, Toungoo, Yamethin, 
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Meiktila, Kyaukse and Mandalay) to the nation's 
capital, Rangoon. 

Similarly, Route II of the primary system is 485 
miles in length, and extends from Rangoon to Man¬ 
dalay, by way of Prome and Magwe. The route serves 
a total population of 6,300,000 people, of whom al¬ 
most 1,300,000 are urban residents. A third of the 
entire nation is thus tributary to Route 11, as is almost 
45% of the urban population. The highway directly 
connects seven of the district capitals (Insein, Tharra¬ 
waddy, Prome, Thayetmyo, Magwe, Myingyan and 
Mandalay) and three others are indirectly linked by 
means of the route. 

b. To the Agricultural Economy 
Likewise, Routes I and II are located to pass through 

the finest and most productive cultivated areas of 
Burma. The total land area of Burma is 170-4 miUion 
acres. Of this, 75-9 miUion acres are unsuited to agri¬ 
culture (the land not being cultivated or less than 1 % 
cultivated), leaving a total area available for agricul¬ 
ture of 94-5 milhon acres. Based on 1952 figures 
(Saunders, Economic Classification of Land in Burma) 
a total of 17-2 miUion acres is sown to crops. On this 
basis, 18-2% of the total land in Burma which is suit¬ 
able for cultivation is now being sown. There are 14 
districts in which this usage factor (ratio of sown land 
to cultivable land) is greater than 50%. Of these, four 
are in the delta area of the Irrawaddy, where a primary 
highway system is not feasible, and the Sagaing Dis¬ 
trict is tributary to Route VII. 

The next nine districts, in decreasing order of use, 
are as foUows: 

Usage Factor 
District {per cent) Tributary to 

Insein 48-3 Route II 
Myingyan 45-1 Route 11 
Henzada 40-5 Route 11 
Pegu 39-8 Route I 
Tharrawaddy 36-7 Route II 
Bassein 36-1 None, delta 
Meiktila 33-0 Route I 
Magwe 26-9 Route II 

The two main primary highways. Routes I and II, 
serve all but one of these districts, and are thus of 
major transport influence upon the agricultural hfe 
of the Union and therefore upon its economy. 

Of the 94-5 million acres of cultivable land in Burma, 
21 miUion acres, or 22% of the total, lie in districts 
either on or tributary to Route II. Likewise, the artery 
serves 5-2 miUion acres of sown land, 30% of the 
nation's total. Route I is also of major importance, 
since it serves 13 million acres of cultivable land (al¬ 

most 14% of the total), and gives access to 3 million 
acres of sown land, or 17 % of the nation's total. 

4. CONDITION 

a. General 
As a whole, the system of national roads in Burma 

is in an unsatisfactory state at present. The system 
suffered very severe deterioration during and after 
World War II. Many segments of each of the main 
routes were battered by air attack by enemy and ally 
alike, as the fortunes of war shifted, and almost the 
entire system was subjected to incessant pounding as 
heavy military vehicles passed over it again and again 
during the hostilities. The prewar routes were gener¬ 
ally designed and built for light traffic of moderate 
densities, and the use of overloaded, high-speed trucks, 
weapons carriers, command cars, artillery carriages, 
and even tanks, took a toll from which only a very 
extensive repair and rehabUitation program carried 
out in all parts of Burma can bring recovery. 

Since 1951, the year in which the civil strife sub¬ 
sided to a large degree, except in certain small dis¬ 
connected areas, it has been possible to begin the long 
task of rehabilitation. However, extensive work could 
not be done without incorporating the necessary 
betterments. This was not done, except in a limited 
way. The result is that as yet (1953), no really sub¬ 
stantial progress has been made toward reconstruc¬ 
tion. 

Limited budgets for the construction and mainten¬ 
ance of the highway network of Burma appear to have 
been the rule, rather than the exception, during the 
last years. This lack of funds has hampered, if not 
nearly prevented, any important and extensive re¬ 
locations, and the budgetary allowance made for 
maintenance is completely inadequate for the task at 
hand. 

The use of hand methods for road construction and 
repair, or the very meager use of modern road machin¬ 
ery and equipment, has also hindered the carrying out 
of any rehabUitation program, in that the total output 
of the labor force with hand methods is so smaU as 
to make the costs of the work undertaken very high, 
and this still further restricts the whole program. The 
costs of work done in this period, too, were driven 
upward by the very high cost of road materials of 
various kinds. 

A large proportion of the secondary system is at 
present only suitable for travel in the dry season. As 
recommended later in this Report, the basic objective 
in the rehabilitation of the District road system is to 
raise the quality of the system to the "all weather" 
condition. 

As to the farm-to-market roads, the tertiary system 
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is now in a very low state of development. Almost all 
roads are unusable in the monsoon season and the 
stream crossings are generaUy only fords. The road¬ 
ways are very narrow, and in most instances are only 
cart tracks. A very important part of the entire re¬ 
habihtation program is the improvement of these 
roads and tracks to furnish the rural residents of the 
country the opportunity to reach an all-weather road 
and thus to be able to go to, and to trade in, other 
communities than their own. 

The urban portions of the national and district 
systems also suffered the same sort of destruction 
from the war and the civil unrest as did the rural 
roads. Since the war the number of vehicles in use has 
increased markedly. The high proportion of trucks 
registered and using the highways and the size and 
weight of these vehicles are such in some cases as to 
tend to destroy the pavement, especially in those cases 
where local drainage is poor and the subgrade is thus 
softened. 

The general lack of maintenance seems also to have 

plagued the city and town streets, with the result that 
some of the most deteriorated portions of the through 
routes are within cities, and also upon parallel streets 
which share the traffic. Later in this section wUl be 
found a description of the conditions existing at one 
of the major intersections in Rangoon, as an indica¬ 
tion of the type and degree of deterioration, disrepair 
and hindrances to traffic flow that can occur and 
develop unless maintenance is adequate and enforce¬ 
ment of traffic and police regulations is continuous. 

b. Roadway Condition 

During the analysis of the road system to establish 
the basis for the rehabilitation program, field trips and 
studies were made of the pavement widths and sur¬ 
faces of the highways, and of the present condition of 
the shoulders and other features. The conditions ob¬ 
served are tabulated for each of the numbered Union 
routes, and certain secondary routes, with supple¬ 
mental comments. The field trips were made in 1952 
and early 1953. 

ROAD CONDITIONS 

Pavement 
Route Width Surface and Condition 

(ft.) 

Minimum ID'S       Much raveling in lower section. 
generally 12 

Meiktila Mandalay Upper section, rough, some ravel- 
section generally     12-14        ing. 
with 5 mi. 16 18 

Shoulders 

Narrow, generally depressed from 
roadway, difference being 3-4 
inches in most cases. Most shoul¬ 
ders rough, need blade work and 
other maintenance. 

II First 32 mi. 

Next 10 mi. 
Next 15 mi. 

Next 17 mi. 

Next 11 mi. 
Next 57 mi. 

Next 35 mi. 
with  1 mi. 

14-18    Raveled edges. 

12-14 
8-10    Considerable raveling. 

10 Surface fair, edges repaired. 

9-10 
16 

Shoulders narrow, 3-6 inches 
below pavement edge. 

Condition poor, much mainten¬ 
ance needed in some sections. 

177 mi. to Prome 

III Mandalay-Maymyo 

First 3 mi. 
Next 14 mi. 

Next   25 mi. 

12 Bituminous treated, bad raveling. 

14-16    Bituminous treated, bad ravehng. 
12 14    Bituminous treated, bad raveling. 

Grade up shoulders. 
Shoulders 2 21 inches low. 

42 mi. to Maymyo 
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ROAD CONDITIONS—(continued) 

Surface and Condition Shoulders Route 

III Maymyo-Lashio 

Pavement 
Width 
(ft.) 

First 3 mi. 12 

Next 10 mi. 12-14 
Next 25 mi. 
Next 11 mi. 10-12 
Next 18 mi. 10-12 

Next 15 mi. 11 

Next 14 mi. 10 
Next 21 mi. 12 
Next 18 mi. 10 

135 mi. to Lashio 

III Lashio-Hsenwi 

Bituminous treated, rough, bad 
raveling. 

12-14    Edges fair, not too much raveling. 
Badly raveled. 
Badly raveled. 
8 mi. good condition, 10 mi. 

under construction. 
Bituminous treated, very bumpy 

and rough. 
Wavy, rough. 
Regrade bad portions. 
Wavy and bumpy. 

Next   24 mi. 10 

32 mi. to Hsenwi 

Secondary Route to III 

Lashio to Laihka 
First     7 mi. on Route 111 
Next   18 mi. 

Next   20 mi. 

Next 122 mi. 

12 

10-12 

10-11 

Bituminous surface, fair shape but 
needs some cold patching. 

Fair condition, had heavy traffic 
during war, no foundation fail¬ 
ures. 

Two 3-ft. tracks, has high mainten¬ 
ance cost, in rough condition. 

Traffic-bound macadam, rough and 
needs blading and shaping. Some 
foundation failures. 

All traffic-bound macadam. Rough, 
many potholes, much mainten¬ 
ance needed. Some raveling, and 
much raveling in about 20 miles 
of length. 

1-3 inches low. 

Narrow, especially at switchbacks. 
Shoulders satisfactory. 

Poor. 

Narrow, rough 

Some shoulders too low. 

Shoulders below pavement. 

Need patrol grader work. 

Shaping and raising of shoulders 
needed. Patrol grading, on a 
regular basis, is best mainten¬ 
ance. 

167 mi. to Laihka 

Secondary Route to III 

Laihka to Lashio via Mongnaung 

First   27 mi. 10 

Next   49 mi. 10 

Traffic-bound macadam, crown 
needs reshaping, rough to very 
rough in some spots. 

2 mi. with Telford base, all traffic- 
bound surface, rough to very 
rough, much blade work needed. 

Build up shoulders, which are very 
low. 

Raise and reshape shoulders most 
of length. 

76 mi. to Kehsi 
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Route 

IV Taunggyi-Thazi 

First   15 mi. 

Next   29 mi. 
Next   60 mi. 

Pavement 
Width 
(ft.) 

16 

ROAD CONDYliONS—(continued) 

Surface and Condition 

12 
11 

Bituminous surfaced, raveled 
edges, needs major maintenance. 

Raveled edges, potholes. 
Badly in need of maintenance and 

repair,   and   more   bituminous 
material is needed. 

Rough. 

Shoulders 

104 mi. to Thazi 

IV Taunggyi-Loilem 

53 mi.  Average 12 Bituminous surfaced, raveled, 
large potholes, needs surface 
repair. 

Raise shoulders to proper grade. 

Secondary Route to IV 

Loilem to Laihka 

33 mi. 11 Half  bituminous   surface,   half 
macadam, rough and badly in 
need of repair and treatment. 

Shoulders are low for entire length, 
need to be built up. 

V Hopong toward Namhkok 

9 mi. 10 Macadam, short sections of bitu¬ 
minous   treated,  needs   treat¬ 
ment and much repair. 

Regrade shoulders. 

VII Mandalay-Shwebo 

First 3 mi. 16 

Next 9 mi. 12 

Next 19 mi. 10 

Next 9 mi. 12 

Next 9 mi. 12 

Next 1 mi. 12 

Next 5 mi. 12 

Bituminous surfaced, some 
raveling. 

Bituminous-treated gravel, ravel¬ 
ing. 

Macadam and bituminous. 

Bituminous treated, 6 inches 
gravel surface, foundation 
failures. 

Gravel surface, poor condition and 
numerous foundation failures. 

Macadam, very rough. 
Gravel surface, well maintained. 

Surface in good condition. 

Shoulders low, need raising and 
shaping. 

Raise low shoulders. 

1 mile cobbled shoulders, poor 
condition. Other shoulders satis¬ 
factory. 

Shoulders need reshaping and 
some regrading. 

70 mi. to Shwebo 
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(1) Other Data on Road Condhion 
(a) Route I. While the pavement is much reduced 

by raveling there is believed to be sufficient foundation 
material to have an 18-ft. width on the mileage to 
Pegu. No evidence of foundation failure. 

(b) Route 11. Mile 32 42 (measured from Rangoon) 
has embankment, the maximum possible surface 
width is 16 ft. Trees up to three feet in diameter are on 
several long embankments, and their roots are break¬ 
ing the pavement surface. 

(c) Route HI. The alignment and grades upon two 
segments of the route are very severe, and nearly im¬ 
possible for truck traffic, and the route should be re¬ 
located between Mile 16-2 and Mile 31 (measured 
from Mandalay) and from Mile 80 to Mile 92 (which 
includes many switchbacks where the pavement is 
dangerously and inconveniently narrow). 

The 24 miles of Route III south of Hsenwi were 
built in 1939, consist of 4^ in. soling stone, 4^ in. of 
macadam, and bituminous-treated surface. First mile 
south of Hsenwi subject to floods and should be 
raised at least three feet, resurfaced. 

(2) General Comments 
During the field inspection trips, numerous ex¬ 

amples of the inadequacies of the maintenance pro¬ 
gram and of the costliness of hand labor methods 
were observed. During the inspection of the secondary 
highways of the Laihka Mongnaung area, 167 miles 
of road were covered. In this distance, the total road 
gangs consisted of 33 coolies, working entirely by 
hand methods and without tools. 

On Route III east of Maymyo, water was being 
applied to macadam construction by driving the water 
tank over the roadway surface, dipping water out of 
the tank and applying it to the roadway in buckets. 
Instead, two pieces of pipe, a valve and one hour's 
welding would have mechanized the whole opera¬ 
tion. 

As illustrative examples of the present condition 
upon the national system of highways, and to an even 
greater extent upon the district and other secondary 
roads, see Plate 1. These illustrations demonstrate 
graphically the worsening of the condition of the 
pavement when the shoulders are not properly main¬ 
tained, and when surface water is not disposed of. in 
the three illustrations, which are representative of the 
conditions encountered on Route I, the shoulders 
have been neglected and permitted to recede from the 
pavement edges, and are now four to six inches below 
the latter. This is the basic cause of the raveling, and 
must be repaired as a first order of business in the 
rehabilitation program. Note also in the notes with 
the pictures, that the net width of pavement is materi¬ 

ally reduced by the raveling. This forces stiU more 
vehicles to leave the pavement, and this act produces 
still more ravehng and narrowing. 

The entire story of the present condhion and state 
of repair of the highway system of Burma can be seen 
in outline from the comments offered above as to 
roadway condition and width, foundation condition, 
and general lack of adequate and safe shoulders. The 
latter condition especially is almost completely a 
maintenance problem. 

The general concept of adequate and proper main¬ 
tenance must be raised. If it is not, there is no point 
in rehabilitating the highways, for they wih faU into 
disrepair as fast as they are reconstructed. As 
recommended later in the Report, the general use 
of machine methods for both heavy construction and 
maintenance is mandatory if this problem is to be 
solved within the money and labor limitations of the 
Union. 

c. Location, Alignment, Existing Geometries 
The field trips indicated the need for an intensive 

study of the geometries, alignment, and general loca¬ 
tion concept of all parts of the system, especially the 
Union network. This study was made, and the results 
and corrective measures to be taken are included in 
the recommendations of the Report. 

Basically, the faults in alignment, geometries and 
general design were found to be: 

(1) That many of the curves and sharp bends on 
the routes were too abrupt for either the present 
vehicle speeds or the increased speeds to be expected 
with the rehabilitation and improvement of the 
system. 

(2) That the grades, in some cases, were too steep 
for truck and bus operation at reasonable speeds. 

(3) That there are a number of instances, especially 
on Routes I and II, where long embankments have 
their grade hnes low enough to be subject to flooding. 
These should be raised. 

(4) That there are a great many railroad-highway 
grade crossings which could easUy be eliminated. For 
example, between Pegu and Meiktila, Route I crosses 
and recrosses the Burma Railways line a total of 21 
times, or an average of one crossing per 13-5 miles. 
Such crossings are a source of constant expense for 
maintenance, and of danger under busy rail or motor 
traffic. Present traffic is not such as to make these 
highway relocations vitally necessary now, but the 
long-range program should include the design and 
scheduling of these projects in an orderly and planned 
manner. The earlier the land acquisition, the less 
expensive will be its cost. 

(5) That the routings of the highways through local 
communities are, in some cases, needlessly tortuous. 



A.  Opposite    B.A.F   Base 
near   Mingaladon. 
Shoulder   6-6^  below 
adjacent pavement. 
Net pavement   width  10'-7" 

NOTE:-Standing   12" ruler, 
foundation  course- 

8.   At  Mile 13 
Shoulder  4" below pavement 
NOTE:- Water filled chuckholes, 

vehicle tracks off of 
pavement, old foundation 
course. 

At Mile  16. opposite  HIegu 
Rubber  Estate. 
Shoulder  6" below  pavement. 
Net pavement  width   ll'-l" 
NOTE:-Ruler, standing water. 

PLATE I 

CONDITION   OF PAVEMENT 
PROME ROAD (Route E) 
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In most instances the condition can be corrected, and 
the cost of the betterment will not be great. 

(6) That in some portions of the routes, there 
appear to be an excessive number of small drainage 
structures. The more important ones must be main¬ 
tained in effective service, and it would be preferable 
to enforce this concept, rather than dissipate the 
maintenance funds and efforts on the whole group. 
Recommendations for the correction of these faults, 
and others which are not so numerous, are included 
in Section Q. 

d. Drainage 
Drainage, the process of removing surface and sub¬ 

surface water from the roadway, or preventing such 
waters from reaching it, is of supreme importance in 
the maintenance of a highway. All soils become soft 
when wet, and they are then unsuitable as a road sur¬ 
face or subgrade. Further, excess water standing on 
the surface of a highway and the adjacent shoulders 
interferes with the safe and proper flow of traffic. It 
should be promptly removed or prevented from 
gathering. 

In the rural portions of the highway system of 
Burma, drainage is effected generally by means of 
open ditches. These must be maintained to permit 
free Uow of drainage water at all times. Neglect of this, 
the most important feature of road maintenance, 
results in the failure of the foundation, and of the 
surface course as well. 

There are indications of the lack of adequate drain¬ 
age maintenance on many miles of the highway net¬ 
work. This neglect is due to several causes, but the 
prime factor is the widespread reliance upon the 
formula that a proper job can be done with "one 
coohe per mile" of highway. This degree of mainten¬ 
ance is completely inadequate, even for the least 
traveled and least important roads in Burma. Instead, 
as is discussed in Section I, and subsequently recom¬ 
mended in the Report, an adequate program of main¬ 
tenance with modem highway machinery, such as 
is used in many countries, should be instituted at 
once. 

Mechanized maintenance operations have been 
adopted, on a limited basis, in several of the States in 
Burma. In the Shan States, for example, the use of 
modern procedures and techniques began as an eco¬ 
nomy measure. However, the existing equipment is 
World War material now seven to eight years of age, 
and the shop repair costs are steadily increasing. Also, 
the securing of repair parts is very difficult at present 
because of exchange difficulties. 

To indicate the degree to which poor maintenance 
exists, and is causing foundation and surface failure 
in aU parts of the system, the following abstracts from 

R.B.—24 

the detailed reports on highway condition will estab¬ 
lish the common pattern: 

Route I 
Mandalay to Meiktila—clean out ditches, re-establish 

ditch lines. 
Meiktila to Yamethin—foundation failures in numer¬ 

ous places, due to poor drainage. 

Route III 
Mandalay to Maymyo—reditching needed for 25 miles 

west of Maymyo. 
Maymyo to Lashio—foundation failure due to faulty 

and inadequate drainage (Miles 13-38, 49-56, 61-65, 
82-96). The side slopes in cuts should be flattened, 
to avoid local slides which fill up the ditches. 

Lashio to Hsenwi—ditches should be cleaned out, and 
in some cases enlarged to permit adequate flow. 

Route IV 
Taunggyi to Kalaw—a major maintenance operation is 

called for, and the ditches must be cleaned out and re- 
sloped. 

Taunggyi to Loilem—ditches must be opened up, and 
the pipe cross drains are blocked in many places. 

General reditching is necessary over the whole route. 

Route V 
Southward from Ho-Pong toward Loikaw—Mainten¬ 

ance of both the shoulders and ditches is badly 
needed. 

Route VII 
Sagaing to Shwebo—Ditches need cleaning out, and re- 

sloping back slopes. Ditches on several portions 
should be enlarged, to furnish adequate drainage. 
Numerous foundation failures because of inadequate 
drains, poor underdrainage. Replace the ford at Mile 
26 (from Sagaing), to avoid delay at time of flood. 

As to secondary roads, the comments and observa¬ 
tions in the field notes on the routes between Lashio 
and Laikha are much the same, as indicated below: 

Lashio to Laikha, via Hsipaw—ditches are filled and 
not in service; ditches, shoulders and back slopes 
need attention; foundation failures due to poor drain¬ 
age, ditches need cleaning, resloping and sloping; 
ditches are filled and not functioning; ditches are 
partly filled and need cleaning out. 

Lashio to Laikha, via Mongnaung—ditches are partly 
filled, inadequate, need to be cleaned out and re- 
sloped: Miles 19-23, 23-27 (cut side banks back), 
29^6 and 65-67, where a major operation is needed 
on the ditches. 

These indications of the existing drainage con¬ 
ditions parallel those which have been permitted to 
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develop for the roadway surfaces and shoulders. Lack 
of adequate maintenance is the prime cause of the 
deterioration. If the rehabihtation of the highway 
system is to be effective, it must be preceded and 
accompanied by adequate maintenance, and this 
should be carried out by modern road machinery and 
equipment. 

e. Structures 
In general, the structures on the union highway 

system were found to be in fair condhion, although a 
great many are in need of maintenance, and a few 
need reconstruction or replacement. However, nearly 
all of them have a very serious drawback, in that they 
were generally designed for very light loads as com¬ 
pared to the heavy trucks now using them. 

There are some important gaps, especially in the 
primary system, some of which seriously impede the 
major traffic flow movements, and lessen the utUity of 
the entire network. Some of these are of many years' 
standing, and result from topographic features and 
watercourses. These are discussed in the next sub¬ 
section of the Report. Others have resulted from the 
destruction of war, and the succeeding period of civil 
unrest. StiU other structures have been damaged, or 
have failed, as a result of overloading. This over¬ 
loading first occurred during the war years, but the 
shortage of vehicles and lack of adequate truck trans¬ 
port that have existed since the cessation of hostilities 
have continued and even accelerated the overloading of 
heavy vehicles. Other structures, especially those en¬ 
tirely of concrete, have suffered deterioration from 
lack of maintenance and need repair and strengthen¬ 
ing. These effects and conditions, as observed and 
recorded during the inspection trips, are tabulated 
below. 

One noticeable fact with regard to the existing 
structures is that they include a very high proportion 
of Bailey bridges. These were placed in service during 
the war, and in some cases have been used, from 
surplus military stocks, as replacements for struc¬ 
tures destroyed during insurgent activity. While the 
load limits of the original design were very well 
estabhshed, conditions and needs have caused these 
structures to be installed in sites where the span was 
too great for the loads using the highway. As a result, 
overloading has occurred and the stability and safety 
of the structure have been seriously impaired. In 
general, the sagging of the floor and excessive truss 
deflections are the best indications of overload and 
distress. 

For highway loadings the Bailey bridge design, 
as adapted to civihan use, has the following safe 
load limitations, for the several spans and arrange¬ 
ments: 

Single truss, single story 
Span   40   60   80   100 

Safe Load,* 
tons 32   26    18    10 

Double truss, single story 
Span 60   80   100   120 

Safe Load,* 
tons 67    51      31      18 

Double truss, double story 
Span 100   120   140   160 

Safe Load,* 
tons 75     50     31      19 

* Safe load can be placed anywhere on the deck; the vehicle 
speed should not exceed 25 miles per hour; there should be no 
sudden stopping or accelerating; and the vehicles should be spaced 
at least 100 feet apart. 

On this basis, it does not appear that the bridges 
that have suffered distress from overload did so from 
a single heavy vehicle, unless this happened during the 
hostilities, where there were occasional mUitary 
vehicles which could have been at fault. The distress 
was probably caused by the passage of vehicles travel¬ 
ing rapidly, or too close together. 

The most obvious shortcoming of the BaUey bridge 
in civilian use is that the effective roadway, between 
inner faces of curbs, is only 12 ft. 6 in. This width is 
not sufficient for the passage of two vehicles, so that 
delay results to the one which must wait for the pas¬ 
sage of the oncoming vehicle. In other countries where 
Bailey bridges have been erected on primary highways, 
the usage is generally only temporary to meet an 
emergency condhion. It is suggested that the Bailey 
structures in use on the primary highways, especially 
those on Routes I and II, be dismantled and re-erected 
upon the district and less important roads, where the 
traffic demands are less severe. As noted below, first 
priority should be given to those structures on which 
the overloading has been severe enough to produce 
distress. 

Current practice in countries where the density of 
vehicle traffic is constantly increasing, resulting in 
ever widening roadways as a remedial measure, is to¬ 
ward the general use of deck structures, rather than 
pony trusses and short span through-trusses. With the 
use of either of the latter two, the roadway width is 
fixed and cannot ever be increased. The deck struc¬ 
ture, which in general has its most economical use for 
beam spans up to about 90 ft. in length, and more for 
trusses, can have its framing and slab detaUs so ar¬ 
ranged as to permit removal of either or both curbs, 
and the convenient widening of the roadway. The 
deck structure is also generally safer, as there is 
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greater visibihty and no possibUity of structural 
damage to the main load-carrying members. 

It is also recommended that all present timber decks 
be replaced whh concrete slabs. The maintenance 
costs of the former are very high, and the structures 
require almost constant attention, tightening, and re¬ 
placement of defective planks, railing and similar 
features. 

The list of structures found to be in unsatisfactory 
or unsafe condition is given below, as an abstract of 
the notes made during the inspection trips. In general, 
the grouping is by routes, extending from Rangoon or 
from the origin of the route. See Plate A for the general 
locations. The route mileages, between important 
points, are as shown earlier in this section. Based on 
the condition surveys, proposals as to repair, re¬ 
construction and replacement are included in the 
detaUed recommendations of the Report. The major 
structures are treated separately. 

Route I (Rangoon-Mandalay, east). 
Mile 26—Ngamoyeik River, two pony trusses in bad 

repair. 
Mile 36—Double Bailey bridge, which should be re¬ 

placed to permit two-way traffic. 
North of Pyawbwe—Two small unbridged chaungs, 

some flooding and delay at certain times of year. 
Mile 329 (8 mi. south of Meiktila)—Three 100-ft. 

pony trusses over Chaungga River are out, need 
replacement. 

Mile 331—Single Bailey bridge, in only fair condition. 
The Bailey bridges on the Meiktila-Mandalay sec¬ 

tion are in fair, or nearly fair, condition. 
Mile 379-5—100-ft. Bailey span, floor sags from over¬ 

loading. 

Route II (Rangoon-Mandalay, west). Floors on a 
number of bridges have had to be replaced as a result 
of destruction by insurgents, and the structures are in 
fairly good repair. The longer structures consist of 
pony trusses or BaUey bridges, and a number of the 
latter have been overloaded, as indicated by deflection 
in both the floor and trusses. 

Mile 262, 9 mi. north of Nyaungbintha—small un¬ 
bridged chaung, some delay when flooded. 

Mile 310-5, 14-5 mi. south of Magwe—-Yin Chaung, 
east of Thayetlebin, with ford or ferry crossing. 
Bridge should be constructed (700-ft. span), unless 
route is relocated. 

Mile 339, 14 mi. north of Magwe—Khodaung 
Chaung, often in flood after heavy rainfall, should 
be bridged if Route II is not to be relocated. 

A general relocation of Route II between Taung¬ 
dwingyi and Kyaukpadaung to bypass both Magwe 
and Yenangyaung is recommended. See Section Q, 
and Plate 13. 

On the Kyaukpadaung-Meiktila Road, there are 
nine unbridged chaungs, which may be flooded a 
number of times each rainy season, causing delay to 
traffic. The crossing at Mile 14, known as the "Water 
Hole Chaung" should be improved, especially as to 
alignment. 

On the Taungtha-Meiktila Road, the Thinbon 
Chaung is crossed at Mile 33, and several hours' delay 
for traffic often results from a heavy rain. 

The last remaining timber bridge on Route 11 be¬ 
tween Taungtha and Myingyan, should be replaced. 

A relocation of Route II from Taungtha to Man¬ 
dalay, to by-pass Myingyan and take advantage of 
the abandoned railway grade from Natogyi to Ava is 
proposed in Section Q. For the location, see Plate 14. 

Route HI (Mandalay-Lashio-Yunnan). 

Mile 15—The BaUey bridge shows considerable 
sagging, from overloading, but its condition other¬ 
wise is good. 

Other structures between Mandalay and Maymyo 
are in good condition. 

Mile 16-2 to Mile 31—A general relocation to avoid 
the hairpin turns, switchbacks and steep grades 
which now confront the traffic using the present 
road, is recommended in Section Q, below. The 
proposed location is shown on Plate 15. 

Mile 52—The reinforced-concrete bridge (four 50-ft. 
spans) at this location shows considerable cracking 
and spalling of the rails and along the curbs, and 
the superstructure should be reinforced and re¬ 
paired. 

Mile 80 to Mile 92—A general relocation is proposed 
for this portion of Route III, to avoid the great num¬ 
ber of switchbacks and severe grades (up to 15 %) 
existing on the present location. Improvement of 
these conditions is needed to permit the use of the 
road by developing heavy common carrier or pri¬ 
vate trucking. See Section Q for recommendations. 

Mile 84—100-ft. deck truss and two 30-ft. concrete 
approach slabs, in good condition at present. 

Mile 150—120-ft. and 40-ft. Bailey spans, with one 
concrete flanking span, only in fair condition. 

Mile 180, 4-5 miles north of Lashio—125-ft. Bailey 
bridge, with excessive sag in floor, but otherwise in 
fair shape. 

Mile 206, 1 mile south of Hsenwi—125-ft. Bailey 
span, with two 30-ft. approaches, noticeable sag 
but floor in fair shape. 

Mile 3-5, east of Hsenwi on Kunlong Road—50-ft. 
Bailey span, with considerable sag but floor other¬ 
wise in good condition. 

Lashio-Laikha Road (via Mong Yai). Mileages are 
measured from Lashio, including seven miles along 
Route III. 
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Mile 24—50-ft. and 150-ft. Bailey spans, the laUer 
with excessive permanent deflection. Timber floor 
of both spans loose and in bad shape. Approach 
roadway section too low—needs \^ mile regrading 
to eliminate flooding. 

Miles 30,49, 51, 57—Pony truss spans, in good or fair 
condition. At Mile 54, 40-ft. Bailey span in good 
condition. 

Mile 61-3—30-ft. I-beam span, plank floor loose and 
in bad shape. 

Mile 77-5 (Boundary, NSS)—100-ft. pony truss with 
sag due to overload, but flooring is in good condi¬ 
tion. 

Mile 98-5—80-ft. pony truss in fair condition. 
Mile 112—50-ft. I-beam span, with loose wooden 

floor in poor condition. 
Miles 119-5 and 128-5—I-beam span and triple-span 

concrete-slab bridge, in fair and good condition, 
respectively. 

Mile 137 I-beam bridge, three spans of 30 ft. badly 
in need of repair. 

Miles 140 and 161—Three 25-ft. and two 30-ft. con¬ 
crete-slab spans, with very badly spalled concrete; 
rails are partially gone and general condition is bad. 

Laikha-Lashio Road (District road, via Mong¬ 
naung and Man Sam). 

Mile 2-5—30-ft. I-beam span, with plank floor and 
railings in bad condition. 

Mile 3 Trestle bent wooden structure, with two 
40-ft. and five 30-ft. spans. Built by Japanese dur¬ 
ing war, has a load capacity of less than four tons. 

Miles 15 and 55—I-beam bridges in good condition. 

Route IV (Meiktila Taunggyi Loilem-Takaw). 

Mile 3—I-beam bridge, 30-ft. span, and 
Mile 115—60-ft. Bailey bridge, both in fair condition. 

From Thazi (Mile 14) to Kalaw (Mile 74)—no 
bridges in excess of 100-ft. span; all structures are 
either BaUey or pony trusses. 

Route V (Toungoo-Ho Pong). 

Mile 24, at Paletwa—Bailey bridge over Thaukyequat 
Chaung. 

Mile 108, 16 miles south of Bawlake at the crossing 
of the Htu Chaung, there is a flying ferry, and one 
half hour is taken up in the operation. 

Route VI (Assam-Yunnan, via Myitkyina and 
Bhamo). There are many fords on the route, and a 
number of these cause so much delay during the flood 
season that they should be studied for possible re¬ 
placement. 

Ledo Myitkyina section is motorable only during 
dry weather. 

Mile 88 (from Bhamo), at Kazu—Crossing of Nam 
Chaung by flying ferry. 

Mile 95, Ferry over Irrawaddy, at Waingmaw— 
Kacchaw, and route goes on into Myitkyina, Mile 
107. This ferry will, with developing traffic, become 
a bottleneck on the route and should be planned 
for replacement by a structure. 

Route   VII (Mandalay-Tamu,  via   Shwebo  and 
Kalewa). 

Mile 40—Concrete-paved ford, which cannot be 
crossed during flood, should be replaced. 

Mile 14-Mile 56.—Between Sagaing and Shwebo, 
there are only minor structures, either Bailey bridges 
(3) or plate girder spans (3) and all are in good state 
of repair. 

Mile 95—At Ye-U on the Kin U-Ye U road, the Mu 
River is crossed by a temporary bamboo bridge 
during dry season, and a ferry during wet season. 
With increasing traffic along this route this condi¬ 
tion will have to be eliminated by the construction 
of a permanent structure. 

Mile 115-Mile 148, between Kaduma andPyingaing 
■—Numerous unbridged chaungs result in delay to 
traffic during rains. 

Mile 148—Pyingaing to Pyinsama—four unbridged 
chaungs, with very tortuous and steep approaches 
over pierced-metal matting. 

Pyinsama to Shwegyin—Chaungs now all bridged 
and structures are in good condition. 

Mile 192—Shwegyin to Kalewa. Six-mile toU ferry 
and approaches, the west of which is steep and in 
poor condition. Fees are: 

3-ton trucks 
|-ton trucks 
Cars and jeeps 

K37.50 
K25.00 
K12.50 

Shwebo Kyaukmyaung Road. 

Mile 14 and Mile 16—very narrow and dangerous 
bridges. 

Kyaukmyaung to Thabeitkyin—Ferry crossing of 
Irrawaddy River. 

Route F///(Rangoon-Mergui, via Payagyi). On the 
basis of the anticipated rate of growth of vehicular 
traffic in Burma, and especially the Tenasserim, it does 
not appear that the water gaps along this route will 
need to be bridged for some time to come. The loca¬ 
tion and size of the streams entering the Andaman 
Sea from the peninsula, roughly normal to the general 
direction of Route VIII, are such as would make the 
cost of a through primary facility very expensive. In¬ 
stead, this highway should be developed at present on 
a local service basis, to bring the smaller towns and 
vUlages within the convenient range of Moulmein, 
Tavoy and Mergui. Then, as traffic developed, the 
water gaps could be closed, the ferries eliminated one 
by one, and the continuous highway would grow in 
length and usefulness as the developing needs required. 
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The planning, on a long-range basis, should be for 
the maximum social benefit for the entire community, 
as balanced against the several major incremental 
costs. 

The first stage in the process has begun, in that a 
decision was finally taken, late in 1952, to proceed 
with the design of the new Sktang River bridge as a 
combined railway-highway bridge. The delay of 
nearly six years in reaching the decision was un¬ 
fortunate as the whole transport system will suffer 
untU the gap is closed. 

Early steps should be taken to study the relative 
need for the completion of the highway bridge at 
Waw, to complete the upper end of the route, as com¬ 
pared to the construction of a "down country" stream 
crossing to improve the local highway utilization 
below Moulmein. In the solution of this problem, as 
in all of the other simUar choices, one of the factors 
to be considered is the relative degree of service 
offered, in over-aU transport, by the Railways. 

These larger water gaps in the route are listed in 
detail in the following subsection. Other comments 
as to condition of structures, as revealed during the 
field inspections, follow. Mileages are measured from 
Payagyi, the start of Route VIII. 

Mile 11, Waw—Bailey bridge over Pegu-Sittang 
Canal, in only fair condition, and the approach 
grades and ahgnment are not good. At present 
vehicles proceeding west of Waw during the rainy 
season must be shipped from Pegu to Sittang. 

The Railways operate a ferry across the Sittang River, 
and there is also a PWD ferry at this location. 

MUe 168-Mile 225, Thanbyuzayat to Ye—Follow¬ 
ing the destruction of the permanent structures 
early in the war, temporary and very weak bridges 
were crudely constructed by Japanese labor. The 
present program of replacement by permanent 
structures should be completed. 

f. Urban Conditions 
The detailed inspections of the conditions of high¬ 

ways through cities and towns to establish the short¬ 
comings which should be recognized in formulating 
the recommended rehabilitation program, were en¬ 
couraging in that they revealed no basic faults other 
than actual damage which had not been repaired. 
They were discouraging, however, in that in almost 
all cases adequate maintenance was lacking on the 
local street and road systems. Also, as noted earlier, 
many of the faults which impeded traffic were those 
which would not have existed with complete enforce¬ 
ment of regulatory legislation by the police and other 
city authorities. 

As an example, Plate B shows the traffic and 
physical conditions at one of the busiest intersections 

in Rangoon. The summary is a literal copy of the 
comments made by the observer, in July 1953, with 
explanatory diagram. The faults found and the im¬ 
pediments to traffic are those which occur repeatedly 
on the streets of almost all of the cities and towns. 

The basic objectives of the local improvement pro¬ 
gram, recommended in the Report, are to correct such 
conditions as those shown; to repair and repave all 
rough and deteriorated pavements; to properly grade 
and pave the entrances on the main streets from less 
important side streets; to ehminate all sidewalk stalls 
and other unnecessary infringements on the traveled 
roadway; to prevent the use of street areas for open 
garages, timber merchants and other workshop ac¬ 
tivities. Generally, except in a few streets and at 
several intersections, the pavement condition appears 
to be good, except immediately adjacent to curbs. 
Often, with the flat grades that generaUy exist along 
the city streets, water stands in these "edge" areas. 
Drainage, too, needs to be improved, and specific 
suggestions and recommendations are made later in 
the Report. 

Many, if not all, of the impediments and obstacles 
to the flow of traffic in busy urban areas can be 
eliminated by a formal determination of the policies 
to be followed in street access and parking matters, 
continuing local police enforcement of these policies, 
and an alert and high degree of maintenance of all 
features, especially drainage. 

g. Needs 
To summarize the findings as to condition of the 

present highway system of Burma, and to draw short 
conclusions as to the indicated needs, the following 
points are made. 

(1) The system of national and district highways in 
Burma is at present not in satisfactory condition, 
measured by modern standards. The causes are the 
destruction during war, the further deterioration 
during the insurgency years, the lack of funds and of 
adequate planning for the rehabihtation programs. 
More detrimental to the physical condition of the 
roads is 

(2) The continued use of hand methods for both 
highway construction and maintenance in almost aU 
parts of the Union. Very little modern road-building 
machinery is in use, and that is of such age that the 
maintenance of the units has become both expensive 
and troublesome. 

(3) The lack, for example, of the use of patrol 
graders or other similar maintenance equipment has 
brought about the gradual lowering of the shoulders 
and the deterioration of their surfaces, and the result 
has been to cause the ravehng of the edges of the 
existing blacktop pavements, the reduction in net 
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PHYSICAL CONOITIONS:- 

a. 
b. 
c. 
d. 
e. 
f. 
g- 

J 

20ft. X 50 ft.  chuckhole,   6-8 Inches  deep, water   filled. 
Sewer manhole under head and flowing 30 -40   gallons per minute. 
Garbage containers on steel stands, taking up 40 7© of street width. 
Accumulation of decaying vegetable matter, 3-4 inches deep. 
Stalls  infringe 6-9 ft. on roadway widths. 
18-24 inch street cut, 12 inches deep, not backfilled. 
One quarter of space between rails Is gone, the chuckholes being 6-8 
inches deep. 10% of whole street area here is bumpy, and with ruts. 
One third of the northwest quarter of Intersection is rough broken 
pavement. 
The sidewalks are poor, or there are none. 
There was some water standing in ail gutters, where there were any. 

TRAFFIC   CONDITIONS:- 

k. 
I . 
m. 
n. 
0. 

12 trishaws seem to park here, partly impede south bound traffic. 
Terminal for 6 buses,which also congests the free roadway. 
Terminal   for 4 buses. 

East bound buses parked here, on wrong side of street. 
Sidewalk  booths interfere with traffic and slow down bus loading at 
several locations. 

374 
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width or destruction of pavements, and the wastage 
of the public funds which went into the making and 
keeping of the system. 

(4) The drainage system of the highways is badly in 
need of maintenance. The pavement foundations must 
be kept properly drained to avoid deterioration and 
destruction of pavement surfaces. 

(5) A very general modernization of the alignment 
of the entire system is required. There are many sharp 
curves and abrupt bends which should be eased, or 
eliminated, in the interest of the comfort and safety of 
the traveling pubhc. 

(6) Relocations are also needed in a number of 
segments of the system, largely to reduce the ruling 
grades so that heavy trucks will be able to travel 
safely and conveniently on all parts of the national 
and district systems. 

(7) The routing of the national highways through 
some cities and towns should be improved, as it is 
often very tortuous and time-consuming. The un¬ 
necessary mixing of local and through traffic within 
the communities should be eliminated to the greatest 
possible degree. 

(8) Grade hnes, in a number of instances, should be 
raised to prevent the flooding which now occurs. 

(9) Structures in general have been overloaded, are 
lacking in load-carrying capacity, or are of insufficient 
roadway width, especially in the case of the Bailey 
single-lane structures. A gradual and ordered replace¬ 
ment of the existing structures is caUed for, and the 
Baileys that are retired from the main roads should be 
re-erected upon the minor roads. 

(10) The Ava bridge should be again placed in 
service for motor-vehicle traffic, and at an early date, 
and the structure over the Pegu River at Pegu should 
be replaced. 

5. COST OF INSURGENCY 
Insurgency and the acts of lawless elements have 

been of great cost to Burma. Primarily, the effect 
appears to be one of physical destruction of bridges 
and roads. The secondary effect is the prevention of 
weU organized maintenance operations. Nowhere is 
there clearer evidence that the lack of sustained main¬ 
tenance is ruinous to a highway system than in Burma 
at present. 

The 1949-50 report of the Department, issued in 
1953, indicates that the following road repairs were 
made during the year to road surfaces and structures, 
largely to repair the damage and destruction by in¬ 
surgent forces and other lawless groups: 

Route I. 55 bridges were burned or blown up. The nor¬ 
mal program for seal coating was abandoned during 
the year in order that staff could be used on the in¬ 
stallation of the communications  system for the 

army. 15 major and minor bridges, located between 
Mile 272 and Mile 381, had also suffered severe 
damage, but were repaired and kept open. 

Route II The road north of Letpadan (Mile 90) was 
liberated from the insurgents in May 1950. The sur¬ 
face was found to be deteriorated, the anti-govern¬ 
ment groups continued to harass the working of the 
local quarries, the highway maintenance continued 
to be shockingly inadequate, and further damage re¬ 
sulted. 
34 bridges were repaired, but neither the extent of the 
damage nor the cost of the reconstruction are indi¬ 
cated. 

Route III. One Bailey bridge (at Nadaunggya Chaung) 
was erected, to replace a demohshed permanent 
bridge, and should itself be replaced as soon as pos¬ 
sible. Two other Baileys were replaced with I-beam 
spans. 

Route VII. On the Ye U-Tamu Road there are 795 
structures. Of these, 143 Baileys were maintained 
properly, but many other structures could not be pro¬ 
perly repaired. 

Route VIII. At Mile 48, a deck structure was burned out 
twice during the year and replaced. Another struc¬ 
ture at Mile 33 was thrice damaged. Five timber 
bridges were completely destroyed and were recon¬ 
structed. 

The damage was great too, on the secondary roads, 
and this also imposed a burden and expense on the 
Department. Repeatedly in the report, the tragedy of 
this kind of destruction and its terrible total cost to 
the Union as a whole is conveyed by such entries as: 

"Ye U-Monywa Road (23| miles). The area along 
the road was occupied by insurgents and most of the 
bridges were believed to have been destroyed and 
between Ye U and Tabayin trenches had been cut 
across the tarred portion of the road." 
"Monywa-Ye U Border Road. This remained in the 
hands of insurgents till late in April 1950 when the 
first ten miles could be open to traffic." 
"Myinmu-Monywa Road. The insurgents had 
destroyed almost all the bridges and traffic was on 
diversions and improvised bridges and causeways." 

Perhaps the best statement of the performance by 
the Department, under these conditions, is that made 
with regard to Route I: 

"It was possible to keep the road just trafficable at a 
very low standard of maintenance." 

In the 1950-51 Report of the Department, Chapter 
VII is tided "Destruction Caused by Insurgents." It 
begins as follows: 

ROADS AFFECTED 

"The destruction caused by the insurrection to roads 
was very extensive. Numerous major and minor bridges 
suffered destruction and in several cases repeatedly. The 
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road surface in many districts also deteriorated extensively 
for want of maintenance due to the fact that some of the 
roads were inaccessible. 

"The main districts affected were Pegu, Toungoo, 
Magwe, Mandalay, Meiktila, Insein, Prome, Thaton, 
Amherst, Tavoy, Mergui and Akyab. 

"As far as it is possible to estimate, more than 150 
bridges costing about Rs. 11,00,000 were destroyed. The 
cost of repairs to some of these amounted to Rs.3,81,840 
as the rest of the destroyed bridges had not as yet been 
reconstructed as the bridges had not been accessible, hav¬ 
ing been in insurgent areas." 

Then follows a hst of some 47 roads which were 
affected in insurrection, and some of them were very 
seriously damaged. 

The destruction of bridges is very great, for the 
repair or replacement of 150 structures is in itself a 
major operation, one that the department would find 
weU nigh impossible to cope with in any one year. 
Also, the cost of replacement is still another heavy 
burden to be placed on the shoulders of the whole 
population. 

Civil strife, too, is not without human tragedy to 
those who must perform public work. During 1950 51, 
one coohe foreman was taken to a newly restored 
bridge near Gwegyo and murdered as "a threat 
against future offenders." And, in an attack on Mergui 
in 1951 the deputy commissioner was killed in action. 
During the year, also, a department transport driver 
was killed by an insurgent land mine and three 
laborers were killed in an attack on a department 
truck. 

6. GAPS IN SYSTEM 

As indicated in preceding paragraphs of this section 
of the Report, there are some important gaps in the 
continuity of the highways of Burma. The gaps dis¬ 
cussed in detaU thus far have been almost entirely 
those resulting from lack of structures along the main 
routes of the system. In many cases, bridges are 
simply war casualties which have not yet been re¬ 
placed, or casualties of the later civil strife. In other 
cases, the lack is simply that the current stage of 
development of the system is such that the need for 
the particular river crossing, or other improvement, 
has not fully manifested itself. 

In a few cases, such as those of the replacement of 
the demolished spans of the Ava Bridge, and of the 
relocation and reconstruction of the Sittang crossing, 
the need for the facility is so great that its building is 
long overdue. For these major projects, the general 
facts and brief background relating to each are listed 
below. Necessarily, the order in which these are under¬ 
taken is a problem with many facets, not the least of 
which is the availability of funds for the work. All of 

the projects are important, and in the fuU develop¬ 
ment of highway transport in Burma all these (and 
many others, as yet unknown in either nature or 
scope) will be undertaken. The order in which they 
are set down is a reflection of their urgency and of 
their importance to the orderly and adequate up¬ 
building of the highways of the Union. 

(a) At Ava, 12 miles south of Mandalay, Route VII 
crosses the Irrawaddy River. The original structure 
here, a combined railway-highway bridge, was a war 
casualty, two 350-ft. spans having been demohshed by 
the British during the evacuation in AprU 1942. The 
bridge is a very important link in the whole network 
but has not yet been put back in service. Two crude 
and wholly inadequate ferries are now operating be¬ 
tween Amarapura and Sagaing, and a traffic delay of 
up to 25 minutes can occur under the present opera¬ 
tion. The ferry having the larger vessels, carrying 
loads up to eight tons, is a toll facility and the fee for 
passenger cars is KIO. The closing of this gap is the 
most vital step to be taken in the highway rehabihta¬ 
tion program, and should be given very high priority. 

(b) At Myitnge, 12 miles south of Mandalay on 
Route I, a 1 |-mile diversion is now in effect to replace 
the bridge over the Myitnge River. The diversion con¬ 
sists of Bailey spans, the total length being 580 ft. The 
original crossing was a combined raUway-highway 
structure, and was destroyed during the war. The re¬ 
placement bridge carries only the raUway, and tenders 
are now (July 1953) being invited for the substructure 
and superstructure of the new highway bridge which 
is to have a total length of 755 ft. 

(c) At Pegu, Route I crosses the Pegu River at the 
west edge of the city. Using parts of BaUey trusses, 
and cables, a suspension span was constructed here by 
the British IV Corps during the war. However, the 
bridge is in such a bad state of repair at present that it 
is in dangerous condition and needs replacement. It 
has a single-lane roadway, traffic being controlled from 
pohce booths at the ends of the bridge. The towers 
have no cross bracing nor struts, and are very badly 
out of vertical. It is understood that the Department 
expects to replace this structure with a two-span truss 
bridge located slightly upstream from the present site. 

(d) At Takaw, Route IV crosses the Salween River, 
the service being afforded by a toll ferry the fee for 
which is K5 for a private car and KIO for a truck. It 
has been proposed that a bridge be constructed at this 
crossing, and on September 15, 1952 the consultant 
transmitted to the Secretary of National Planning and 
Religious Affairs his preliminary views on the design, 
type of structure, etc. Later, conferences were held 
with the Principal Works Officer, Shan States, and on 
December 10,1952, recommendations for the crossing 
and estimates of cost were submitted to him. As a 
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preliminary recommendation, three 240-ft. through- 
cantilever spans were caUed for, with concrete deck 
slab of 18 ft. clear roadway, and the total estimate of 
cost was K26-2 lakhs. 

(e) On Thingangyun Road, the old location of Route 
I, the highway bridge over Pazundaung Creek was a 
victim of the hostilities and is not now in service. 
Several spans were demolished, and a considerable 
area and population north of the crossing no longer has 
access to Rangoon, except by a total travel of 80 mUes. 

The long-range program calls for the eventual re¬ 
placement of the structure, which wUl have a total 
length of approximately 580 ft. The cost of the new 
structure wiU be approximately K21 lakhs. As a 
temporary expedient to again open the crossing to 
traffic, it is suggested that it would be possible to 
adapt the adjacent railroad bridge to also take the 
highway traffic. 

The highway could be carried on embankment 
approaches to the railroad bridge, and then over the 
deck girder and through truss spans on a temporary 
heavy plank roadway between the inner raUs of the 
two tracks. This would give a 7-ft. 6-in. roadway, less 
than the customary one-lane width. However, it would 
be adequate, on a controlled one-lane operation, and 
until highway and rail traffic picks up markedly and 
the major structure is replaced. It is estimated that 
the temporary relocation on the railroad bridge, with 
embankment approaches and pavement would cost 
about K2-3 lakhs. 

(f) As indicated in the previous subsection, the cost 
of bridging the water gaps along Route VIII will pre¬ 
vent its being developed for some time as a continuous 
primary route into the lower Tenasserim. These gaps, 
served by ferry, are hsted below, extending southward 
from the one over the Sittang River and with the 
mileages being measured from Payagyi, where Route 
VIII diverges from Route I. 

The ferry tolls at the Sittang and Salween crossings 
are as follows: 

Mile Crossing Estimated 
Length 

Ferry 
Toll 

37 Sittang River, near Mokpalin* 2,500 ft. See below 
127 Salween River, Moulmein 3 miles See below 
225 Ye Chaung 650 ft. K5 
352 Mindat Chaung 500 ft. K3 
372 Pe Chaungt 300 ft. K3 
387 Palauk Chaung 300 ft. K3 
409 Palaw Chaung 800 ft. K3 
443 Tamofc River 1,050 ft. K3 

* Now under design as a combined railway and highway bridge, 
and tenders will then be asked, with completion expected by 1958. 

t Ferry during rainy season only. Low-level bridge used in dry 
season. The approaches at a number of these ferry crossings have 
poor alignment and grades and are difficult to negotiate, especially 
at low tides and after heavy rains. Delays too often occur in making 
the Palaw, Tamok and Kyaukpyu crossings. 

Sittang River Rwy. Ferry PWD Ferry 
Cars and Jeeps K20 K20 
Stadon Wagons and |-ton 

Trucks K35 K30 
3-ton Trucks K55 K45 

Salween River, Moulmein Ferry 
Jeeps K15 
Cars and Station Wagons K20 
|-ton Trucks K20 

It will be noted from the location of the ferry crossings 
on Route VIII as above and as shown on Plate A, that 
the southerly seven crossings occur between Mile 352, 
which is 30 miles south of Tavoy, and Mergui, in a 
total distance of 115 miles. Except for the interrup¬ 
tions to through traffic in this rather short distance, 
and the cost of the three-mUe structure needed at 
Moulmein, the rest of the route could be made 
reasonably continuous. 

The most urgent of the crossings to be buUt is that 
at the Sittang River, and the very large structure at 
Moulmein should be undertaken ahead of the smaller 
ones to the south, as soon as funds become available. 
It is beheved that the Sittang bridge should be built 
earlier than the bridge proposed over the Salween at 
Takaw. 

(g) Starting at Hsenwi, on Route III, there is a 
graveled district highway extending eastward into 
Yunnan. Traveling generally down the valley of the 
Nam Nam River, it crosses the Salween River at 
Kunlong. It is proposed to construct a bridge at this 
location, and recommendations and a cost estimate 
were transmitted to the Principal Works Officer, Shan 
States, on December 10, 1952. It is proposed to use 
three 220-ft. through-cantilever spans with concrete 
deck slab having an 18-ft. clear roadway. The cost 
estimate was K23-6 lakhs for the total work. 

(h) Network deficiencies. In addition tothesephysical 
and structural gaps in the present highway system, 
there are certain potential inadequacies in the high¬ 
way network as a whole which in the long run will 
become evident. The river system of Burma is such 
that motor transport, and to a limited extent rail 
transport as well, has become an adjunct of water- 
borne shipping. Ships and river craft, of course, pre¬ 
ceded both the raUroad and the motor vehicle, but the 
development, especially in the last 25 years, of the 
latter two forms of competitive transport has been so 
phenomenal that a re-examination of the whole 
problem seems in order. 

A striking thing about the highway system of Burma 
is that it hardly ever crosses a major waterway, except 
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by ferry. There are over 5,000 miles of navigable water 
in the delta area; the Irrawaddy is navigable for 800 
miles of its length in Burma; the Chindwin for another 
400; and the Sittang and Salween are open to naviga¬ 
tion for 350 and 50 miles of their respective lengths. 
But the only bridge crossing of any of these water¬ 
ways, at present, is the combined rail and highway 
structure at Ava, south of Mandalay. This structure is 
not in service, nor has it been since its partial demo¬ 
lition in 1942. Except as the major connections are 
made by ferries, the over-all system therefore consists 
of a number of discontinuous pieces. 

As time goes on, and traffic develops, the need will 
arise for more adequate connection between all parts 
of the Union, and it is believed that the expanding 
highway network will have to include at least two 
more crossings of the Irrawaddy. The bridges to be 
built upon the present system have been indicated. In 
addition, the population and traffic growth wUl neces¬ 
sitate that crossings by bridge be provided over the 
Irrawaddy at Henzada, and between Magwe and 
Minbu. 

Ultimately, it is possible that the Irrawaddy wiU 
also need to be bridged in the Myingyan region, and 
possibly at Prome; that the improvement of a primary 
highway between Bhamo and Katha may require an¬ 
other crossing of the Irrawaddy; and that the develop¬ 
ment of the Kalewa area may necessitate the replace¬ 
ment of the ferry over the Chindwin with a structure. 
Consideration should also be given to the possible 
future hnks between parts of the road network which 
are not adequately connected at present. 

Based on traffic considerations, the arrangement of 
the existing network, the needs of the agricultural and 
urban population, the topography, and other physical 
features, it is suggested that on a long-range basis, the 
following extensions of the present primary system 
should be brought into being: 

(1) Improvement of district highway east from 
Route III, at Hsenwi, to the crossing of the Salween 
at Kunlong, and on to Yunnan. 

(2) A connection to Route VIII, at its upper end 
near Payagyi, extending westward to Tharrawaddy, 
on Route II, thence westward to and across the Irra¬ 
waddy at Henzada to serve the secondary network 
now existing west of the river. 

(3) Complete the link between Maubin and the 
secondary system extending southward from Henzada. 

(4) A cross connection between Routes I and II, in 
the Loikaw-Pyinmana region. Ultimately, it is be¬ 
lieved that this should extend westward to Taung¬ 
dwingyi and on to the Irrawaddy, with the river being 
crossed between Magwe and Minbu. The crossing 
would be 218 river miles above Henzada, and from 
Minbu to Mandalay is 203 river miles. 

(5) Construct a connection between Routes II and 
I, extending from Prome to Toungoo, and there con¬ 
necting to the west end of Route V. 

(6) Extend the district road south from Maymyo to 
Lawksawk; then improve the existing road to Route 
IV, at Kalaw, or near Taunggyi. 

(7) Improve and complete the highway from Katha 
to Bhamo as an east-west link between the district 
highways in that area. 

(8) Improve Route VII between Shwebo and Kale¬ 
wa at the time that traffic has shown the need for the 
bridging of the Chindwin, at Kalewa. 

Judging from present trends, traffic and trade will 
develop in such order and to such degree that the im¬ 
provements will become necessary in the order listed. 
Their construction, however, must also be integrated 
with the bridge projects proposed earlier in this sub¬ 
section. Other future needs will also manifest them¬ 
selves as the traffic increases. 

7. HIGHWAYS TO ADJACENT COUNTRIES 

Because of the topography and other physical 
features of this portion of southeast Asia, Burma is 
more or less isolated from her neighbors, except by 
water and air. The freight and bus traffic that at pres¬ 
ent moves across her borders is of smaU volume and 
importance. However, as the economy of the nation 
develops, and trade with close neighbors becomes 
necessary and desirable, the traffic on the highway 
routes to the borders of adjacent countries wUl in¬ 
crease in importance. 

At present only three national highways reach the 
borders of Burma, as trade gateways. Route VI ex¬ 
tends from Pangsau Pass, on the Indian border, to the 
border of Yunnan, east of Muse. The east end of 
Route IV is at Haung-Luk on the Indo-China bound¬ 
ary. Route VII, northward from Mandalay, reaches 
East Pakistan at Tamu. 

Along the lower reaches of Route VIII, how¬ 
ever, there are several district and secondary roads 
which extend eastward to enter, or at least reach, 
Thailand. These are all of minor importance at present 
but should develop, as trade arteries, when traffic 
grows and the roads themselves are improved. They 
include: 

(a) The Bilin Papun road, now 76 miles in length. 
Another 30 miles to the east, of which 22 are mule 
track, reaches Dagwin, where the Salween River may 
be crossed into ThaUand. 

(b) The Thaton-Hlaingbwe road, 48 miles in length. 
This includes a ferry crossing of the Salween at 
Pa-an, and the route extends, as a mule track, to 
Myawadi, on the Thai border. 

(c) The Mudon-Kawkareik road also extends to 
the Thai border, with a total length of 124 miles. 
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(d) The Tavoy-Myitta road becomes a cart track 
and at Mile 66 the Thai border is reached. 

The future planning for highway transport in 
Burma should include the development of each of 
these inter-country routes, to the appropriate degree, 
as channels for trade with neighbors. The improve¬ 
ment of Route VII, including a bridge over the Chind¬ 
win at Kalewa, has previously been indicated as a 
project in the future highway program. 

D. TRAFFIC 
1. MOTOR VEHICLE REGISTRATION 

a. Procedure and Fees 
At present, all privately owned cars in Burma are 

registered and hcensed upon an annual basis (private 
cars and trucks) or a semi-annual basis (taxis, buses 
and conunon-carrier trucks). The proper registration 
is accompanied by the payment of a wheel tax, for the 
several categories and sizes of vehicles. The current 
schedule of such registration fees and wheel taxes is 
shown below, in Table XVI-2. 

TABLE XVI - 2 

REGISTRATION FEES AND WHEEL TAX, 1953 

Registration Fee Wheel Tax 

Vehicle 
Initial Renewal Initial Renewal 
(kyats) (kyats) (kyats) (kyats) 

Private Vehicles 
(aimual renewal) 

Private Car, Jeep 16 1 50 50 
Private Truck, 1 ton or less 16 2 120 120 
Private Truck, 1-2 tons 16 2 150 150 
Private Truck, over 2 tons 32 16 180 180 
Each additional ton — — 30 30 

Hire Vehicles 
■ 

(semi-annual renewal) 
Taxi 25 25 25 25 
Truck, one ton or less 30 30 60 60 
Truck, two tons 30 30 75 75 
Truck, three tons 30 30 90 90 
Bus, 14-16 passenger 30 30 50 50 
Bus, 18-20 30 30 60 60 
Bus, 24 30 30 75 75 

Registration fees are placed in the general revenue 
account of the Government. Receipts from wheel 
taxes are used for street maintenance in corporations, 
and for district road maintenance in districts. In 1953, 
for the first time, vehicles of the Road Transport 
Board were registered and had fees paid thereon. As 
compared to the fees and taxes in force in January 
1952, hsted in the KTA preliminary report, it wUl be 
noted that there has been a sharp rise in the wheel 
tax, especially on heavier vehicles. 

Later in this Report, it is recommended that a new 
motor vehicle code be enacted and placed in effect. 
In the draft, submitted herein, certain changes in the 
registration procedure and limitations are outhned. 
The new limitations should be based upon the ac¬ 
cumulated administrative experience of the registra¬ 
tion staff, modified by current experience elsewhere. 

The main purpose of registration is to establish con¬ 
trol by the regulatory body over the operation and 
use of the vehicles under its jurisdiction, largely in the 
interest of pubhc safety and convenience, and only 
secondarily as a revenue measure. 

The wheel tax, on the other hand, is the counterpart 
of revenue measures in force in many other places, 
and in many forms. Primarily it is the practical recog¬ 
nition of the fact that larger vehicles require heavier 
road and bridge structures for their support, and 
that in some way and to some degree, the contribution 
on the part of each vehicle should be in proportion to 
the share of the total cost for which the vehicle is 
responsible. In this connection, the matter of highway 
revenues is more fully discussed in Section M, High¬ 
way Financing, and other comparisons are drawn in 
Section E. 

b. Vehicle Registration 
Data on motor vehicle registration was assembled 

and studied in detaU, to estabhsh the nature and pro¬ 
portion, by categories, of the vehicles using the high¬ 
ways and streets of Burma. Table XVI-3A (seep. 380) 
shows the number of privately owned vehicles, by 
classifications, in each of the districts in Burma during 
1952. As would be expected, the highest total registra¬ 
tions occur in the more populous districts. There is 
very wide disparity, however, in the case of Rangoon. 
The caphal, with only 3-5% of the entire population, 
has registered in it more than 45% of aU of the vehicles 
in Burma. Another difference of consequence is that 
whUe in Rangoon five eighths of the vehicles are either 
cars, jeeps or taxis, and that private and common- 
carrier trucks account for another quarter of the total 
registration, in the remaining districts only one third 
of all vehicles are cars, jeeps or taxis, while almost 
half of the total are trucks. Likewise, buses in the 
outlying districts make up more than one sixth of the 
registration, while in Rangoon the bus population is 
less than one eighth of the total. This greater usage of 
both buses for passenger transport and trucks, of both 
the private and common-carrier categories, is indica¬ 
tive of the essentiaUy rural character of a larger part 
of Burma. 

The 1952 vehicle registration figures for Rangoon 
indicate that there is one vehicle for each 71 people in 
the city. The corresponding figure for the Mandalay 
District is 1: 280, while those for Insein and Pegu Dis- 
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TABLE XVI - 3A 

MOTOR VEHICLE REGISTRATION, BURMA, 1952 

Trucks Buses 

nivfrirt Jeeps 
and Cars Taxis Total uisinci 

Private Hire Private Hire 

Hanthawaddy 36 13 114 21 4 203 391 
Insein 298 — 234 99 23 238 892 
Pegu 179 36 236 524 10 115 1,100 
Tharrawaddy 129 — 76 356 6 91 658 
Prome 92 1 37 285 — 37 452 
Toungoo 83 2 75 141 11 61 373 
Yamethin 49 4 4 158 12 227 
Kyaukse 19 — 14 1 8 49 91 
Thayetmyo 13 — 12 26 1 3 55 
Minbu 18 — 3 35 — 7 63 
Pakokku 14 4 1 53 — 6 78 
Magwe 41 — 72 60 1 9 183 
Myingyan 36 — 24 223 — — 283 
Meiktila 98 — 65 284 3 — 450 
Mandalay 823 131 285 362 13 66 1,680 
Sagaing 31 1 1 14 1 110 158 
Lower Chindwin 30 — 11 96 — 2 139 
Upper Chindwin 13 1 12 41 — — 67 
Katha 3 — 4 4 — 7 18 
Shwebo 38 — 6 123 2 58 227 
Bhamo 48 13 19 16 — 38 139 
Myitkyina 78 4 30 31 2 22 167 
Thaton 32 — 15 9 29 82 167 
Moulmein 231 — 82 57 54 172 596 
Chin HiUs 6 — 17 — — — 23 
Tavoy 141 3 18 27 7 69 265 
Mergui 180 — 20 48 8 85 341 
Henzada 13 — 14 91 8 40 166 
Maubin 7 24 22 15 1 14 83 
Pyapon 1 — — — — — 1 
Myaungmya 14 — 1 — 4 27 46 
Bassein 33 7 23 7 3 15 88 
Sandoway 2 '— — 11 — 3 16 
Kyaukpyu 11 2 4 2 4 5 28 
Akyab 70 39 25 36 — 26 196 
S.S.S. 283 3 43 284 — — 613 
N.S.S. 264 5 46 319 1 53 688 
Kayah 8 — 3 15 — — 26 

Total, without Ran¬ 
goon 3,468 

33- 
293 

4% 
1,668 

49- 
3,874 

2% 
204 

17- 
1,725 

4% 
11,232 54-5% 

Rangoon Town District 5,483 417 1,173 1,135 — 1,254 9,462 45-5% 

Total, Burma 8,951 710 2,841 5,009 204 2,979 20,694 
43-2% 3-4% 13-7% 24-3% 1-0% 14-4% 
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TABLE XVI - 3B 

REGISTRATION OF MOTOR VEHICLES, BURMA, 1948-52 

381 

1948 1949 1950 1951 1952 

Rangoon 
Town 

Other 
Dists. 

Govt. 
Ve¬ 

hicles 

Ran¬ 
goon 
Town 

Other 
Dists. 

Govt. 
Vehicles 

Ran¬ 
goon 
Town 

Other 
Dists. 

Ran¬ 
goon 
Town 

Other 
Dists. 

Ran¬ 
goon 
Town 

Other 
Dists. Classification 

Jeeps 

Passenger Cars 

Light Trucks 

Heavy Trucks 

Buses 

2,743 -j 

2,912 J 

218 1 

3,335 J 

1,789 

3,450 

9,800 

2,350 

318 

454 

281 

2,799 

0 

2,865 

3,033 

220 

3,344 

1,789 

2,852 

1,027 

384 

9,909 

3,295 

320 1 

454 J 

281 1 

2,799 J 

0 

5,154 

2,245 

1,351 

3,049 

6,220 

1,902 

4,803 

2,370 

1,811 

2,856 

5,917 

2,083 

5,483 
417 

1,173 
1,135 

0 
1,254 

3,468 
293 

1,668 
3,874 

204 
1,725 

Cars and Jeeps 
Taxis 

Private Trucks 
Hire Trucks 

Private Buses 
Hire Buses 

Total, Major 
Vehicles 10,997 15,600 3,852 11,251 17,467 3,854 8,750 11,171 8,984 10,856 9,462 11,232 

Sources: 1948, 1949,1952: Office of Motor Vehicle Registration, Rangoon. 1950, 1951: KTA Preliminary Report, dated January 1952. 
Notes. Light Truck: Less than 2 tons. Heavy Truck: 2 tons and over. 
* Government vehicles not included. 

tricts are 1:495 and 1: 605 respectively. For the Union 
as a whole, there is one vehicle per 800 persons. 

Table XVI-3B indicates the motor vehicle registra¬ 
tion in Burma for the period 1948-52, the earhest for 
which adequate and reasonably accurate figures are 
avaUable. The registration and record system has 
imdergone several basic modifications during the four- 
year period, the definitions and categories of vehicles 
have been changed, and the protracted and severe 
(especiaUy during 1949) conditions of insurgency have 
existed, and the direct comparison from year to year 
is almost impossible. 

WhUe motor cycles were enumerated during 1948- 
51, they have not been included in the totals of major 
vehicles, since their number and nature are such as to 
make them a negligible factor in vehicle and traffic 
studies. Figures for government-owned vehicles, which 
are registered in Rangoon but used in all parts of the 
country, are not available for years after 1949. How¬ 
ever, if their number is estimated for these years on 
the basis of the 1948-49 figures, the total number of 
major vehicles, for comparative purposes, might be: 

1948 30,449 
1949 32,572 
1950 24,230 (government vehicles estimated) 
1951 24,170 

There appears to be a very large discrepancy between 
the 1948-49 totals, and those for the more recent 
years. This could be because of the confusions, and 
possibly over totals, during the period of extreme in¬ 
surgency. However, it is certain that with the present 
insurgent activity, even though it be much lower than 
in previous years, there is an appreciable number of 
vehicles not included in the 1951 or 1952 totals shown. 
On this basis, and considering the relative importance 
of the insurgency factor and the administrative diffi¬ 
culties in carrying out registration procedure in pre¬ 
dominantly rural areas, it is beheved that the present 
number of vehicles in Burma, registered and using the 
highways, totals approximately 26,0(X) at the present 
time. 

One of the most significant aspects of the compara¬ 
tive registration figures for different years, even for 
the short period for which figures are reasonably 
dependable and available, is the smaU growth of the 
vehicle population of Burma. Most of the heavier 
motor vehicles are either pre-World War II or are 
converted surplus military vehicles on hand at the 
end of hostihties. 

As a measure of the low rate of import of motor 
vehicles in the postwar years, the Uiuted States ex¬ 
ported 2-3 % of the passenger-car production in 1950. 
Of these 120,000 exported vehicles, 13 came to Burma. 
Similarly, 11-3 % of the US trucks produced that year 
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were exported. None of these 125,000 vehicles were 
imported into Burma. The United Kingdom exported 
a total of 144,500 trucks in 1950, and 396,000 
passenger cars. 

At present, the condition is developing where the 
number of vehicles being retired, because of age and 
wear, exceeds the number being imported, and the 
total number of units using the highways is decreas¬ 
ing. With the growth in population at the rate now 
experienced, it is especially important that the number 
of trucks and passenger buses, already abnormally 
low with relation to the population, be increased so 
that it may furnish adequate transport for the in¬ 
creasing population and the developing industry and 
economy of the country. Specific proposals in this 
matter are made elsewhere in the Report. 

c. Comparisons 
As a matter of interest, in measuring the present 

status and intensity of motor vehicle transport in 
Burma with respect to other countries and places, the 
1952 figure of one motor vehicle per 800 persons in 
Burma may be compared to the much lower ratios in 
Table XVI-4. Likewise, the truck ratio of one such 
vehicle to each 1,830 persons in Burma is compared 
with others in Table XVI-4. 

While the number of persons per motor vehicle 
varies widely between countries, Burma and Turkey 
have comparatively low degrees of development of 
motor vehicle transport. 

In this connection, it seems pertinent to retrace the 
early development of the motor car in the United 
States as measured by this factor. 'While the auto¬ 
mobile appeared as early as 1895 (four vehicles were 
registered in the US in that year), 1900 really saw the 

beginning of its development as a transit vehicle. That 
year, there were 8,000 registered motor cars in the US, 
or one for each 9,500 persons in the country. As the 
number of cars very rapidly increased, this ratio de¬ 
creased to one in 40 by 1915, to one in 11-5 in 1920, 
and to one in 4-6 by 1930. During the next ten years, 
in spite of the catastrophic effects of a widespread 
economic depression, this number continued to de¬ 
crease, and by 1940 stood at one vehicle per each 4-1 
persons. With the tremendous production of cars 
which occurred immediately preceding World War II, 
and from its end untU 1950, the registration represents 
one vehicle for each 3-1 persons in the United States. 

This was an average figure for the nation, and 
individual states had even lower ratios. Of the states 
listed in Table XVI-4, three had values of one vehicle 
per 2-3 persons, representing a use one third higher 
than the national average. 

The relatively high proportion of trucks in Burma is 
very noticeable in the table, the figure being nearly 
twice that for Kansas and South Dakota, two pre¬ 
dominantly agricultural states in the United States, 
and for Ceylon. The percentage of trucks in Burma is 
half again as great as that in Guatemala or Iraq. 

The total 1952 bus registration, in Burma, of 3,183 
vehicles constitutes 15 % of the entire vehicle registra¬ 
tion. In the Ututed States, the 1950 bus registration 
totaled 223,600 vehicles, just under 0-5 % of the total 
vehicle registration. Of these buses in the US, one half 
were school buses. It is an almost universal practice, 
there, to furnish free bus transportation to pubhc- 
school pupUs in rural and small urban areas. In 
Ceylon, buses total only 6-5 % of the total registration, 
while in Turkey and Guatemala the proportion is 
12%, and in Iraq 18%. 

TABLE XVI - 4 

MOTOR VEHICLE REGISTRATIONS AND RATIOS 

Total Vehicle 
Registration, 1950 Persons per Vehicle Truck 

Registration, 1950 Persons per Truck Trucks, as per cent of 
Total Vehicles 

Burma (1952) 25,050 800 10,930 1,830 43-5 
Entire U.S. 49,161,700 3-1 8,604,000 18 17-5 

Iowa 1,072,300 2-5 187,500 14 17-5 
Kansas 853,500 2-3 202,700 10 23-8 
Ohio 2,795,100 2-9 350,100 23 12-5 
California 4,620,000 2-3 652,000 16 14-2 
South Dakota 290,100 2-3 73,100 9 25-0 

Iraq 14,475- 332 4,367 1,098 30 
Ceylon 49,284 153 11,827 640 24 
Guatemala 12,754 291 3,593 1,035 28 



TRUCKS   a    BUSES 
AS% OF   TOTAL 

VEHICLES 

YEAR % 

1910 2 . 2 

1915 6. 4 

1917 7, 6 

1920 12. 0 

1925 12.5 

1930 13.4 

1935 14.3 

1940 14.6 

1945 16.2 

-I 60 
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Since motor cars in appreciable numbers have only 
been used in Burma for a hmited number of years, 
considering the hfe of the motor vehicle, no well- 
defined trend as to the vehicle population is avail¬ 
able. The relative cost of cars and the problems of 
import for both vehicles and parts are both obstacles 
to a very rapid growth in vehicle registration and use 
in the foreseeable future. Such growth has occurred 
in the United States through the past 40 years, as 
shown on Plate 2 and as discussed above. 

Passenger-car registration in the US had risen to 
458,000 vehicles by 1910, and the figure climbed 
rapidly through the years, with a levehng off during 
the depression years (1929-35) and a minor setback 
during World War II, reaching a total of more than 40 
million pleasure vehicles in use in 1950. Likewise the 
number of trucks and buses in use in the United States 
mounted rapidly during the entire period from a 
modest 10,000 heavy vehicles in 1910 to a 1950 total 
of 8,415,000 units. 

The growth in the number of motor vehicles in use 
in the United States has been amazingly great, es¬ 
pecially in the period since the end of World War II. 

As to passenger cars, the vehicle registration 
doubled between 1918 and 1922, doubled again be¬ 
tween 1922 and 1927, and still again between 1927 and 
1933. During the depression, the number of vehicles 
registered did not increase and the war years (1941-46) 
saw a further setback in the trend. However, the total 
number doubled again in the period 1933-50. The in¬ 
crease for the last several years has been at the rate of 
about 9% per year. On this basis, the 1950 total of 
40,166,000 passenger-car registrations seems likely to 
double again by the year 1958, unless there is a major 
economic catastrophe or a major war. 

The increase in registration and use of trucks and 
buses has been even more spectacular. The 1950 truck 
registration (8,272,000 vehicles) is half again as great 
as that in 1946, and almost double that in 1938. Buses 
have doubled in number between 1940 and 1950 (for 
which latter year the registration was 143,200 privately 
owned vehicles). 

The table shown on Plate 2 brings out this trend, 
one which would probably always occur to some 
degree in a country which was developing agricultur¬ 
ally and industrially. Consistently during the entire 
40-year period, the proportion of trucks to total 
vehicles registered has been increasing in the US, and 
by 1950 more than one sixth of the vehicles were of 
the heavier types. 

Since the proportion of trucks to total vehicles in 
Burma is already approaching one half, it seems ex¬ 
tremely unlikely that the changing in this proportion 
will occur as rapidly here as it has in the United States 
in the last ten years. With the advancing industrializa¬ 

tion of Burma, however, and with improving agri¬ 
culture, and assuming that the recommended remedial 
measures as to customs and finance have been taken, 
the increase will occur, and the long-range highway 
and traffic planning must recognize this fact. 

Study of the increasing use of trucks as compared 
to pleasure cars brings out another factor in the over¬ 
all plan, one which has been recognized in the pro¬ 
posed Motor Vehicle Code in Section N of this chap¬ 
ter. 

From the statistics on US highways it can be estab¬ 
lished that heavy multiple vehicles (trucks and com¬ 
binations) hauled 36 % more ton-mileage of freight 
in 1950 than in 1949 and over 100% more than in 
1941. This increase resulted largely from an increased 
usage of commercial vehicles of aU types, but par¬ 
ticularly from the greater proportionate use of com¬ 
binations. The average carried load for all trucks and 
combinations in 1950 was 10 % above that in 1949 and 
55 % above the 1941 figure. Another important factor 
in the increase in ton-mileage has been the increase in 
the percentage of trucks and truck combinations that 
are loaded, which, from 1949 to 1950, increased from 
51-5 to 54% of aU such vehicles. 

The frequency of heavy gross loads has been in¬ 
creasing, with the occurrence of loads of 30,000 pounds 
or more per 1,000 vehicles being 26% more in 1950 
than in 1949, and almost 30% more than in 1945, the 
previous year of highest frequency of such loads. The 
increase in frequency of loads of 50,000 pounds and 
over per 1,000 vehicles is even more striking, the 1950 
figure being 61 % above that in 1949 and 152% above 
1945. 

There are indications that more attention is being 
given to proper load distribution and observance of 
axle-load restrictions, since there is a leveling off in 
the frequency of heavy axle loads. The frequency of 
axle loads of 20,000 pounds and over was lower in 
1950 than in 1948. 

The tendency toward heavier and heavier loads in 
truck operations is thus shown, and adequate registra¬ 
tion and enforcement must be carried out by aU units 
of Government in Burma if pavements and structures 
are not to be damaged by the overloads, as has been 
true in some of the states in the United States. Even 
with the axle loads restricted to much lower values, as 
in the recommended code, the tendency to overload 
will still exist as a source of faUure and needless 
expense. 

2. PRESENT TRAFFIC 

a. Rural Traffic 
Except immediately adjacent to the larger com¬ 

munities in Burma, the rural traffic upon the highways 
is not heavy. There are, as in traffic flow in much more 
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developed areas and transport systems, certain pat¬ 
terns and peak traffic loads, but with only a moderate 
total volume, these generally do not cause congestion 
and undue delay at the present time. However, with 
the proposed rehabilitation of the entire highway sys¬ 
tem, it will be well to eliminate as many of the points 
of serious present congestion as is possible. Also the 
improvements and new increments of the network 
should be so planned as to permit growing traffic to 
move expeditiously, conveniently and safely, and thus 
to avoid the costly and inconvenient relocations and 
corrective modifications, etc., which would otherwise 
have to be made. 

While the limitations of time, and to an even greater 
extent those of insurgency, have prevented the making 
of complete traffic counts and surveys, a beginning 
has been made in this direction. With the techniques, 
short cuts, and the processes of partial sampling that 
have been developed in countries where vehicular 
traffic has become a serious engineering and economic 
problem, it is easily possible to conduct such surveys, 
to analyze the results, and to establish the several as¬ 
pects of the total flow. This data, properly analyzed 
and wisely interpreted, wUl serve as the criteria for the 
basic design for both present and future conditions of 
that portion of the network that is under considera¬ 
tion. 

As an example of the procedure and also to estab¬ 
lish the basic traffic data for Routes I and II in the 
Rangoon area as an aid in the planning of local im¬ 
provements, 12-hour traffic counts were made on May 
13, 1953, in the viUage of Taukkyan, for traffic in each 
direction on the two routes. The 12-hour total counts, 
by categories of vehicles and by direction, are shown 
on Plate 3. In addition to the basic volumes shown the 
following corollary facts appear: 

The turning movements (southbound from Route I 
and east into Route II, and north from Route II into 
Route I) are small, totaling only 11 to 12 % of the total 
movements. The intersection, which is 21 miles from 
downtown Rangoon, is sufficiently rural that the pro¬ 
portion of truck traffic resembles the "up country" 
pattern of Table XVI 3A rather than that of Ran¬ 
goon Town. Of the total 12-hour flow, 57 67% is 
truck traffic. The proportion of buses was 15-17% 
of the total flow, approximately the same proportion 
as exists in both the Rangoon and "up country" 
registration. 

This close to Rangoon, the proportion of ox carts 
was abnormally low, as compared to more rural areas 
not too much farther from the capital. The animal- 
drawn vehicles constituted only 1 % of the total flow. 
Possibly too, with rice plowing in its early stages, this 
fact had a bearing on this low proportion. It was 
established from the count, and supplementary counts, 

that except for Sundays, there is no especiaUy notice¬ 
able variation in traffic volume due to the day of the 
week. 

As a start on the making of fractional counts, it was 
found that the most consistent flow occurred during 
7-8 a.m. and 9-10 a.m. and that the flow during each 
of these two one-hour periods was close to 10% of the 
daily (i.e., 12-hour) flow. As would be expected from 
the location with respect to Rangoon and smaller 
communities in the area, and from normal working 
hours, bus traffic was heaviest between 7 and 9 a.m., 
this period accounting for more than a fourth of the 
total daily bus count. 

Although no exact conclusion was drawn, it appears 
that the rain storms of short duration served only to 
delay the anticipated bus and general flow by about 
the same amount of time, and had no other significant 
effect. The total 12-hour flow below the intersection 
(i.e. toward Rangoon) was 899 vehicles, that on Route 
II to and from Prome totaled 541 vehicles, and that 
on Route I toward Pegu totaled 484. 

Insurgency, as it now prevails, prevents night travel, 
but the travel day is more nearly 14 hours in length 
than the 12 measured. On this basis, and projecting 
the trends at the start and end of the day, it appears 
that the combined flow, below Taukkyan, would total 
about 970 vehicles, the Prome (II) and Pegu (1) fuU 
day flows being 580 and 515 respectively. The tabula¬ 
tions of the hourly flows for the 12-hour count on the 
two routes is shown in Table XVI-5. 

During the period of field investigation, traffic 
counts and spot checks were made at various locations 
on the rural highway network, and from this data, 
approximate daily totals were developed. These totals, 
the locations at which counts were made, and pertinent 
data are shown in Table XVI-6 (see p. 388). 

b. Urban Traffic 
Of the cities in Burma, only the four or five largest 

have traffic problems resembhng those currently 
troubling cities in the United States and Europe where 
the vehicle population is proportionately greater. 
There are local problems in the smaller communities, 
but these are in part due to local development and in 
part due to highway routing as affected by topography, 
direction of other roads in the area, watercourses, etc. 
In the larger cities, these factors plus those of vehicle 
volume and inadequate control give rise to traffic 
congestion and delay. 

While at present the congestion and delay in most 
cases are not severe nor protracted enough to cause 
economic loss to the motoring and general pubhc, the 
situations should be corrected in an orderly and 
planned manner, to the end that developing traffic 
may flow through the cities as smoothly as possible. 
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Route I Traffic Route II Traffic 

Jeeps Totals Jeeps Ox 
Carts 

Totals 
Trucks Buses or 

Cars 
Ox 

Carts 
Trucks Buses or 

Cars 
Per cent 

S    N All S    N All 

A.M.   6-1 54 42 7-8 
S 15 2 2 0 19 11 3 2 0 16 
N 30 3 1 1 35 20 2 4 0 26 

7-8 52 49 9-1 
S 11 10 2 0 23 11 7 2 1 21 
N 22 2 5 0 29 19 6 3 0 28 

8-9 58 51 9-5 
S 20 8 1 0 29 17 6 4 0 27 
N 20 5 3 1 29 13 3 7 1 24 

9-10 46 55 10-2 
S 12 5 3 0 20 16 5 4 2 27 
N 12 5 5 4 26 16 3 8 1 28 

10-11 40 46 8-5 s 16 5 5 0 26 11 6 1 1 19 
N 5 5 3 I 14 12 5 10 0 27 

11-12 48 43 70 
S 18 3 6 0 27 11 3 7 3 24 
N 12 3 3 3 21 9 3 7 0 19 

P.M. 12-1' 26 32 5-9 
S 13 2 1 0 16 14 3 4 0 21 
N 7 2 1 0 10 6 3 2 0 11 

1-2 48 55 10-2 
S 27 3 1 0 31 19 2 10 0 31 
N 12 3 2 0 17 13 2 9 0 24 

2-3 22 38 7-0 
S 12 0 2 0 14 10 1 8 0 19 
N 2 2 4 0 8 11 3 5 0 19 

3-4 39 41 7-6 
S 17 1 7 0 25 18 1 5 0 24 
N 9 3 2 0 14 9 3 5 0 17 

4-5 22 57 10-4 
S 10 2 2 0 14 19 7 9 0 35 
N 6 2 0 0 8 5 9 8 0 22 

5-6 29 32 5-9 
S 5 1 4 0 10 8 7 4 0 19 
N 11 5 3 0 19 8 1 4 0 13 

Totals :S/N 176/148 42/40 36/32 O/IO 254/230 165/141 51/43 60/72 7/2 283/258 
All 324 82 68 10 484 484 306 94 132 9 541 541 100 

Notes: Route I. 8-9 a.m. flow—12% of 12-hour total. Notes: Route II. 9-10 a.m. flow—10-2% of 12-hour total. 
6-9 a.m. flow—34% of 12-hour total. 7-10 a.m. flow—28-8% of 12-hour total. 
Of 324 trucks, tally sheets mdicate that eight were Of 306 trucks, nine were "heavy", 

"heavy" (greater than five tons). 

General Notes: Recorders: U Kin Maung, Tin U Kyaing. 
During day, three 20-minute rains occurred. 
For turning movements, see Plate 3. 

In Rangoon, as a direct example, the traffic con¬ 
gestion that develops every week-day afternoon be¬ 
tween 4.30 and 6 p.m. along Commissioner Road and 
especiaUy at its intersection with Sule Pagoda Road is 
severe enough to require immediate attention. The 
traffic flow along Commissioner Road has a niaximum 

observed value of about 1,200 vehicles per hour at 
this time of day whUe that along Signal Pagoda and 
Sule Pagoda Roads simultaneously totals 1,130 and 
1,220 vehicles per hour respectively. Montgomery 
Street adds 950 vehicles per hour to the total. This 
total congestion, with the present layout and grading 
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TABLE XVI - 6 

OBSERVED TRAFFIC DENSITIES, 1952-53 

Route Vehicles 
per day 

Location of Count Date of Count Remarks 

I 750 
(2 counts) 

South of Taukkyan and near Pegu June 27 95 % trucks and buses 

I 290 Near Kyaukse October 16 
II 380 15 mi. south of Tharrawaddy July 7 90% trucks and buses 
II 200 10 mi. south of Prome Julys -'O/o       J,          ,,         ,, 
III 440 West of Maymyo October 17 — 
III 170 Near Kyaukme October 18 — 
III J25 South of Lashio October 18 — 

(On Route IV, between Thazi and LoUem, the count does not exceed 120 vehicles per day except close 
to the larger towns. 

On the secondary roads around Taunggyi (January 7, 1953) the traffic counts do not exceed 30 vehicles 
per day.) 

IV 80 South of Hsenvri November 16 _ 
Secondary Road, 
IV to III 
VII 450-500 East of Sagaing October 14   

Notes: All traffic coimts include bullock carts. 
Dates of counts are 1952, except those starred (*) which are 1953. 

of the traffic circle, necessitates the use of two, and 
often three, pohcemen to direct and control the flow 
of traffic. Concrete recommendations are made (Sec¬ 
tion Q, paragraph 3), for the modernization of this 
intersection to improve the traffic flow in the area. 

Likewise, the traffic flows at a number of other 
intersections in the area were studied, and recom¬ 
mendations are also made for the improvement of a 
number of these where the solution is simply a matter 
of modernizing the intersection to conform to develop¬ 
ing traffic and current good highway practice. 

The traffic densities along some of the main arteries 
and at the more important intersections were estab¬ 
hshed in June-July 1953, the values being tabulated 
below: 

At the Myenigon Circle, on Prome Road: 
360 veWcles per hour on Prome Road, and 66 on 
Bagaya Pongyi Road, with approximately 15% 
of the vehicles engaged in turning movements. 

Along Prome Road: 
480 vehicles per hour, midway between U Wisara 
Road and Victoria Road. Of this total, 18 % were 
buses and 12% trucks. 
350 per hour, just north of Myenigon. One third 
were buses and 15% trucks. 

At the U Wisara-Hanthawaddy Circle, on Prome 
Road: 

420 vehicles per hour through the intersection, 
almost two thirds being along Prome Road. 

« 
These are just a smaU number of the intersections 

in Rangoon at which traffic covmts should be made 
periodically to estabhsh the trends in traffic flow and 
to obtain fundamental data for the planning of im¬ 
provements to the urban highway and street network 
of the capital. The administrative arrangement for 
the responsible group to undertake this and the 
other planning functions is shown in Plate C and 
specffic recommendations are also made along this 
direction. 

Traffic congestions sometimes develop in an ac¬ 
cumulative manner, in which graduaUy through the 
years practices are permitted which cause encroach¬ 
ment, httle by httle, upon the traveled way. Each 
restrictive practice, in itself, does not reduce the 
capacity of the roadway nor hamper the movements 
in the intersection, but the whole effect impedes the 
vehicular traffic and thus stUl further reduces the free 
flow. 

As an example, there is cited in Section C (see 
Plate B), the existing condition of the Canal Street- 




