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1.1

1.0 INTRODUCTION AND SUMMARY OF ACTIVITIES

INTRODUCTION

In accordance with the provisions of Contract No. AID/otr-c

1298, between the Agency for International Development,

Washington, D.C. and Planning Research Corporation, Los

Angeles, California, Contractor, the services of two

specialists were provided to AID in Bangladesh for the

preparation of a study and recommendations in connection

with planning for the construction of facilities for un

loading, temporary storage, bagging and shipping of im

ported fertilizers. This report is the final report for the

project, and contains all corrections and modifications of

the draft site recommendation report submitted to USAID

prior to consultants'departure from Bangladesh upon com

pletion of the requested three weeks of study. Included in

this report, as Appendix Section 8, is the recommended

Scope of Work and Estimated Cost for the Oesign Phase of the

program.

1.1.1 Objective

The objective of the study was to determine 'the feasibility

of establishing fertilizer bulk handling and bagging capa

city in Bangladesh for imported Triple Super Phosphate (TSP)

and Muriate of Potash (MP). In addition, the contractor

was to recommend the location or locations for any proposed

facilities which would, at least cost, provide a system of

fertilizer import best serving the needs of Bangladesh for

the next ten years (1978-1987).
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1.2 SUMMARY OF ACTIVITIES

The team consisted of a Senior Port Operations Specialist,

Mr. Ernest Ball, from Frederic R. Harris, Inc., New York,

and a Transportation Economist, Mr. L. Brian Browne, from

the Los Angeles office of Economics Research Associates,

both PRC companies. Upon arrival of Mr. Browne from Cali

fornia on 10 April, 1977, the team departed New York on

11 April, arriving in Bangladesh on the morning of 13 April.

Working a seven day week throughout their stay, the team

met with AID, UN and Bangladesh Government officials and

reviewed and collected available data during the period of

13-18 April. In addition, a site visit to the river port

of Narayanganj was undertaken. On 19 April, accompanied by

Mr. Robert Gonsalves, of the AID staff in Dacca, the team

went to the principal port of Chittagong for the evaluation

of potential sites there. While there, a survey of the

condition of the un10ader at the cement clinker plant was

carried out. The survey report is contained in Appendix

Section 3. The cement plant, the TSP plant and other

properties in the area were examined as potential sites for

the subject facility. Evaluations of these locations are

contained in Section 3, Alternatives, and completed site

questionnaires will be found in Appendix Section 2. On

21 April, the team proceeded to Khu1na in southwest Bangla

desh, where they visited the Port Director and inspected

Khu1na Port facilities. On the 22nd, they traveled by

water to the site of the new deepwater port of Mong1a, now

under construction on the Pusur River, some 30 miles south

of Khu1na. Returning to Dacca, the team commenced prepar

ation of the site recommendation draft report, and met with

additional BDG officials for further data. A list of per

sons contacted during the study is contained in Table 1.1.
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The report was submitted to the AID Mission in Dacca and

reviewed on 2 May. A summary of the recommendations was

discussed with Bangladesh Government officials on 3 May.

The team departed Bangladesh on 4 May, 1977 for Washington,

D.C. where the Draft Report was submitted to AID and dis

cussed on 9 May. Preparation of the Recommended Scope of

Work and Estimated Cost for the Design Phase was carried

out in contractor's New York offices thereafter.
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TABLE 1.1

Bangladesh Government Officials and other foreign Experts

contacted during Team visit:

Bangladesh Officials Interviewed:

Md. Mujibur Rahman

Mr. A.N.M. Eusuf

Mr. M.K. Kobad Hussain

Dr. Alam Shamsul Huq

Mr. Sadrul Alarn

Mr. Golan Kibria

Mr. K. R. Zaman

Capt. S.Y. Kamal

Mr. Moazzem Hossain

Mr. Badrul Islan Siddiky

Mr. Altaf Uddin Mian

General Manager
Bangladesh Chemical Industries
Corp.

Member-Director
Bangladesh Agricultural Develop
ment Corp.

Manager of Sales
Bangladesh Agricultural Develop
ment Corp.

Director of Production
Bangladesh Chemical Industries
Corp.

General Manager
Chittagong TSP Plant

Chairman
Chittagong Port Trust Authority

Chief Financial Officer
Chittagong Port Trust Authority

Manager of Operations
Chittagong Port

Deputy Manager (Shipping)
Bangladesh Agricultural Develop
ment Corp., Chittagong

Regional Manager
Bangladesh Agricultural Develop
ment Corp., Chittagong

Maintenance Manager
Chittagong TSP Plant
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Capt. S.M.A. Is1an

Mr. M. Kibria

TABLE 1.1 (continued)

Port Director
Khu1na/Cha1na Port

Port Executive Engineer
Mong1a Port Development

Mr. James L. Mendes

Mr. Lutfur Rahman

Mr. M. Chisti

Mr. A.M. Ta1ukdar

Mr. A. Shajahan

Mr. Zahuru1 Huq

Mr. Md. Azizu1 Hoque

A.B.M. Abdul Fattah

Dr. M. Numi1 Khan

Dr. A.K.M. Masood

Roxana Ahmed

Commercial Manager
Bangladesh Shipping Corp.

Director, Traffic, Deputy
Secretary, Ministry of Communi
cations (Ports, Railway and
Inland Navigation)

Section Officer, Ministry of
Communication (Ports and
Shipping)

Deputy Chief, Bangladesh Trans
port Survey Planning Commission

Deputy Secretary
Ministry of Communication
(Railways)

Commercial Manager
Bangladesh Inland Waterways
Transport Corp.

Project Cirector & Deputy Chief,
Program & Planning Division,
Planning Commission

Deputy Chief, Transport Section,
Planning Commission

Deputy Chief, Planning

Deputy Chief, Industries
Division, Planning Commission

Assistant Chief, Transport
Survey Section, Planning
Commission
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TABLE 1.1 (continued)

Foreign Experts providing information:

Mr. B. Niermans

Mr. Boris Rafajlovic

Mr. B.A. Dare

Mr. Milton Gertsch

Mr. John R. Luthbertson

Mr. Hector Davidson

Port Operations, Management &
Shipping Expert, Netherlands
Economic Institute
Chittagong Port Entrance Study

Project Manager and Chief
Engineer
Chalna Port Project - Mongla
Ivan Welutinovic - PIM
Yugoslav Construction Company

Project Manager
Chittagong Port Construction
Frederic R. Harris, Inc.
US Engineering Firm

United Nations Development Program
Agricultural Expert

Consulting Economist
Transport Study Group

First Secretary
British High Commission (AID Agr)

AID Personnel assisting in the study:

Mr. D.J. Alter, Deputy Capital Development Officer

Mr. Robert Gonsalves, Transportation Section

Mr. James E. Gardner, Engineering Division

Mr. Emory M. Howard, Chief Ag. Division

Mr. Dennis Brennan, Capital Development Officer

1-6



i

"i

2.0 CONCLUSIONS AND OBSERVATIONS



2.1

2.0 CONCLUSIONS AND OBSERVATIONS

CONCLUSIONS

Following observation and study of the Bangladesh fertilizer

transport system and examination of alternative sites for

location of bulk storage and bagging facilities, the con

sultants concluded that in order to provide a system of

fertilizer import best serving the country's needs over the

period 1978 through 1987 there is only one feasible solution.

!hat solution is that importation of TSP and MP in bulk and

the establishment of a bulk storage and bagging facility on

the grounds of the TSP plant in Chittagong. The reasons
fu-r--=r-e-a-c-.h....1-n-g---:-t-;-h....,i;-s-c-o-n-c-:l~u:...S-1:-· o-n-:f-:-o--:l:-:l:-o-w-.--=---:.

2.1.1 Bulk Imports Versus Bagged Imports

A comparison of cost of purchasing and receiving fertilizer

from shipping port in bulk or bagged to onboard Bangladesh

inland transport is shown on Table 2.1. As can be seen on

the Table, there is a potential saving of at least $20.00jton

by switching to the purchase of imported fertilizer materials---------------
in bulk, and storage and bagging at Bangladesh port of entry.

It should be noted that the figures shown on Table 2.1

represent independent estimates of the consultants, and are

not taken from USAID or the estimates of others. These

figures have been verified by the team upon their return

to USA from shipping and bag manufacturing industry sources.

It is interesting to observe that the $20.00+ saving is about

the same number calculated by AID using their own source

data.
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TABLE 2.1

Comparison of Costs!/

Bulk Fertilizer Imports Versus Bagged Imports

(Costs are in US $/ton)

Cost Category

Difference in2/
Material Cost-

Cost of Bagsl /

Cost of Bagging!/

Export Stevedoring

Difference in5/
Ocean Freight-

Import Stevedoring

Port Changes

Handling to Storage

Storage at port~/
(2 months)

Cost of Bags2/ 10/

Cost of Bagging

Loading Out Cost~/

Shrinkage~/

Demurrage on vesseli /

In Bulk

2.00

.50

.50

.80

10.40

1. 50

1. 00

1. 50

In Bags

8.40

11.54

10.86

+5.00

5.00

1.00

1. 00

1. 60

1.00

.85

+2.00

Difference

+ 8.40

+11. 54

+10.86

+ 5.00

+ 3.00

+ .50

+ .50

+ .80

-10.40

- 1. 50

.65

+ 2.00

Total $18.20/ton $48.25/ton

30 " C· 10/Less ~ ontlngency--

Advantage of Bulk over
Bagged Imports

2-la

$30.05/ton

-9.00
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TABLE 2.1 (continued)

l/ Based on consultants investigation of US fertilizer
export market costs as of May, 1977. Costs are based
on TSP at Tampa, Fla. Bangladesh costs estimated based
on Bangladesh data sources and reflect relative differ
ences in handling bulk versus bagged.

~/ Price on Bagged cargo is quoted FAS vessel, whereas
Bulk price is FOB resulting in higher price for bagged
cargo due to additional handling cost at port. At ports
where bagging does not include unloading cars, add
$5.00/ton for bagged cargo (see Note 4).

50 kilo polypropylene bag with heat sealed polyliner
(42¢/bag x 20 bags = $8.40). Note: 25 kilo bags are
25¢/bag x 40 bags - $lO.OO/ton.

i/ Cost from cars to bagging to FAS vessel.

~/ Recent quotes indicated $5.00 differential bagged over
bulk, both Foreign Flag and u.s. Flag vessels, full
parcels 15-20,000 tons. Bulk 2,000 T/day, Bagged
1,000 T/day, Demurrage $4,000/day

Foreign Flag
U.S. Flag

23.00 Bulk
55.00 Bulk

28.00 Bagged
60.00 Bagged

Included in these freight rates is cost of lightening
vessels at Chittagong. From the foreign flag rate above,
it is indicated that the additional cost for lighteling
is about $5.00/ton.

~/ Assumes Bulk storage cost of own facility. Bagged
storage at Port Trust.

2/ Based on quotation of 19 October 1976 to AID from
Adamjee Jute Mills:

50 kilo bag - @ 8 Taka ($.52) (25 kilo bag - @ 5.75
Taka ($.38) Tk15.25 = 1.00

50 kilo bag - 20 bags/ton = $10.40/ton (25 kilo bag 
40 bags/ton = $15.20/ton)

Bags are polycoated jute. Price includes 10% Sales
Tax and 30% Duty

~/ Example is cost of loading to truck or rail.

~/ Bulk shrinkage 1.5%. Bagged shrinkage .75%.
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lQ/ Net cost to Bangladesh can be reduced by $4.16/ton to
reflect the 40% tax and duty on local bags (see Note 7).
Use of 25 kilo bags would result in additional savings
by conversion to bulk.
(25 kilo bags cost $10.00 ton in US; cost $15.20/ton
less 40% - $9.12 in Bangladesh)
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FIGURE 2.1
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2.1.1.1 Potential Cost Saving

Table 2.2 lists the projected demand for imported TSP and

MP over the study period. These projections are based on

the medium demand forecast contained in the Economist In

telligence Unit (EIU) Interim Report (1977). Further de

tails of projected domestic production and consumption of

fertilizers by the Bangladesh agricultural economy are con

tained in Appendix 1. In Appendix 6 is contained an analysis

of various forecasts of Bangladesh fertilizer demand and the

consultants' reasoning for basing these projections for TSP

and MP imports on the EIU medium demand forecast.

TABLE 2.2

Projected Demand for Imported TSP and MP
Bangladesh, 1978 thru 1987 1 /

1977-78

1978-79

1979-80

1980-81

1981-82

1982-83

1983-84

1984-85

1985-86

1986-87

10 year Total

10 year average

Tons~/

121,000

146,000

176,000

210,000

250,000

295,000

347,000

407,000

477,000

556,000

2,985,000

298,500

~/

Computed from the following sources:
1) Economics Intelligence Unit, Ltd. Interim Report,

Jan. 1977
Bangladesh Fertilizer Marketing and Distribution
Study

2) AID Projections

See Appendix Section 1, Table Al-l
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According to the projected increases in demand shown above,

imports of TSP and MP are forecast to rise from an estimated

121,000 tons/year in 1978 to 556,000 tons/year in 1987, and

to average about 300,000 tons/year during the study period.

Importing and storing this volume in bulk and bagging it in

Bangladesh should generate a significant saving. Raw saving

before capital cost on an average of 399,000 tons/year at

$20/ton would be $6.0 million per year. A cost/benefit

analysis for the recommended solution is found in Section 4.

2.1.1.2 Internal Distribution in Bags or Bulk

The team observed and studied the present transport and

storage system of Bangladesh and investigated future

planning for the project period. They observed a lack of

internal transport equipment for and experience in the

handling and control of bulk materials. Based on these

observations, it was concluded that fertilizers should be

bagged at the port prior to shipment, and that internal

transport should be in bags. Transport in bulk to interior

storage and bagging facilities should not be considered at

this time for the reasons contained in the description of

the internal transport system in the following sections.

2.2

2.2.1

2.2.1.1

OBSERVATIONS

Summary of Field Observations

Site Visits

The team inspected six potential sites for the proposed

facility. The sites visited were the following:

• Narayanganj Port

• Chittagong TSP Plant
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• Chittagong Cement Plant

• Chittagong Main Port

• KhulnajChalna Port

• Mongla New Port Site

Site questionnaires describing conditions and observations

for each site are contained in Appendix Section 2.

2.2.1.2 Fertilizer Distribution

During the field trips, the team was able to observe the

condition of the existing fertilizer (godown) storage system,

which has been discussed in detail in the EIU report, and

can confirm that the physical condition and capacity of

these facilities leaves much to be desired. Further, it

was observed that delivery of fertilizer to the ultimate

users in certain remote areas must be by country boat. How

ever, it could not be confirmed that water delivery would be

the major mode, as discussed below and in Section 2.2.2

Transport.

2.2.1.3 Transport Observations

During the field trip to Khulna, observation was made of

the highway and rail system between Jessore and Khulna.

Two way traffic was easily maintained by trucks and buses

on the highway, and side roads leading to other towns and

villages appeared to be in good condition, many of them

paved. Much truck traffic was observed, generally heavily

laden, and consisting principally of 7~-8 ton stake body

trucks. The rail track appeared to be in good condition but

little traffic was observed, and few rail cars were seen in

Khulna. With regard to waterway traffic, which the team was
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able to observe in action on the Pusur River, it was seen

to consist of extremely slow wooden craft, also heavily

laden to perhaps 40 tons (the largest observed) and powered

by oars, by current or by sail. In the opinion of the team,

regardless of the number of such units, this mode of trans

port should not be considered as a significant carrier for

any distance. Final delivery perhaps to inaccessible lo

cations where no alternative exists. Figure 2.1 shows

photos of water crafts seen on the river. Barge traffic

on the Pusur River was very light, despite the fact that

there were 6 ships unloading at the Mongla anchorage. Not

more than 8 barges were observed, one being about 100 DWT,

traveling light down river. The remaining barges were

alongside vessels and were of a variety of types, from 100

to 200 DWT. Khulna had 4 barges being unloaded during the

visit to that port. It is the team's belief that a much

more extensive watercrafts fleet wo~d be required if an
r-- ___--
increase ffective water transport movement 1S to be

attained.

2.2.2 The Internal Transport System

Movement of goods by surface transportation modes in Bangla

desh is performed by an integration of the road, rail, and

water systems. Table No. 2.3 delineates the extent of the

inland route mileage for each system during the period

1970-71 to 1974-75.

A review of Table 2.3 indicates that in 1974-75 rail route

mileage comprised 12.8% of the total route mileage; road

mileage accounted for 50.9%; and river systems provided

36.3%. During the period studies, growth of rail mileage

was negligible, while aggregate road mileage grew at an
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annualized rate of 2.2%. During the same period river

routage showed an analogous pattern to that of rail in that

its annualized percentage change was only .2% (.1% for rail).

Table 2.4 presents the consultants' estimate of aggregate

commodity flow by surface modes during the period 1970-71 to

1974-75. In 1974-75 it was estimated that percentage

tonnage carried by rail, road, and water was respectively

20.7%, 54.1% and 25.2%. The historical evolution of the

various modal tonnage performed during the period studied

(1970/71 - 1974-75), indicates that rail's share of the

tonnage production declined from 3.4 million tons in 1970-71

to 2.4 million tons in 1974-75. This represented an annual

ized percentage decline of -8%. However, during the 5 year

period, road transportation increased its share of tonnage

carried from 43.5% (4.6 million tons) to 54.1% (6.3 million

tons). This significant increase in road uplift represented

an annualized growth rate of 7.8%. In the same period,

waterway traffic increased from 2.6 million tons in 1970-71

to 2.9 million tons in 1974-75. However, while annual

tonnage performance increased by 2.5%, market share remained

relatively stagnant, 24~9% to 25.2%.

In order to quantify the impact upon the total system of

route mileage and tonnage production regarding route changes

and work performed per system, the consultants computed the

ratios of the relative changes. It was found that the rail

system ratio was -80; the road system ration 5.6; and the

river system 2.5. The efficacy of applying this statistic

to the railway system must be tempered by the deterioration

that has been inflicted upon the railways by external events

beginning during World War II. For a discussion of the

specific causes of this deterioration, see the Ministry of
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TABLE 2.3

MILEAGE FOR BANGLADESH SURFACE TRANSPORTATION SYSTEM!I

Railways Road

Broad Meter Narrow Total % High Type Low Type Total %
Year Gauge Gauge Gauge Rail Total ~I (a) ~I (b) Road Total

1970-71 595 1,181 (19.75) 1,776 13.6 4,481 1,874 6,335 48.3

1971-72 595 1,176 (19.75) 1,776 13.4 4,526 1,907 6,433 48.5

1972-73 610 1,176 (19.75) 1,786 13.3 4,596 2,052 6,021 49.2

1973-74 610 1,176 (19.75) 1,786 13.1 4,657 2,102 6,759 49.7

1974-751/ 610 1,176 (19.75) 1,786 13.0 4,718 2,184 6,902 50.2
N
I

CX)

1975-76 1,176 (19.75) 1,786 12.8 4,808 2,269 7,077 50.9

Annual %
Rate of .5% -.08 .1% 1.4$ 3.9% 2.2%
Change

11
~I

2/

Bangladesh Statistical Abstract 1973-74, PP 245, 250, 256
(a) High type refers to roads having concrete or bituminous surface.
(b) Low type refers to roads generally of stones, bricks, gravel or ordinary earth

roads properly aligned with drainage structure provided
Figures 1974-75 - 1975-76 consultants' estimate.



-'~_~·0~·~,7-'~"-<":;=:;::;:,,':.;-~-,,,,,;,~::_~ Z '., -. =t:i".;.:~,,, rit~q,~""._~i.:.~;~~.:z.,t;::,::",,~;;;

TABLE 2.3 (continued)

Navigable Waterways

Total % Total Mileage
Year Perennial Seasonal Waterways Total All Systems

1970-71 3,352 1,643 4,995 38.1 13,106

1971-72 3,352 1,695 5,047 38.1 13,256

1972-73 3,352 1,695 5,047 37.5 13,456
N
I

\0

1973-74 3,352 1,695 5,047 37.1 13,592

1974-75 3,352 1,695 5,047 36.7 13,736

1975-76 3,352 1,695 5,047 36.3 13,910

Annual %
Rate of 0% .6% 1. 2% 1. 2%
Change



TABLE 2.4

ESTIMATED ANNUAL TONNAGE CARRIED BY ALL MODES OF SURFACE TRANSPORTATION

RAIL ROAD WATERWAYS TOTAL

% %
Year Tonnage Total Tonnage Total Tonnage Total

1970-71 3,347,000 31. 5% 4,636,695 43.5% 2,640,000 24.9% 10,623,098

1971-72 1,073,000 12.4% 4,943,648 57.1% 2,645,280 30.5% 8,661,928

1972-73 2,830,000 25.4% 5,491,020 49.4% 2,803,997 25.2% 11,125,017

IV
1973-74 2,603,600 23.1% 5,805,188 51.5% 2,860,076 25.4% 11,268,864,

I-'
0 1974-75 2,395,312 20.7% 6,269,603 54.1% 2,917,278 25.2% 11,582,193

Annual
Percentage -8% 7.8% 2.5% 2.2%
Change

% Change (- 80) 5.6 2.0
Ratios

Source: Consultants



Communications, Government of the People's Republic of

Bangladesh, "Reguirements of External Assistance for the

Rehabilitation and Development of Surface Transport and

Communication" (August 1976, pp. 1 - 8). While acknowledging

the obvious defects in this approach, it was the consultants'
',,--,

opinion based on statistical information ~a~n~d~s~1~'t~e=-~o~b~s~e=r=v=a~--

tion that unit modal systems such as truck had significant

"production" flexibility in terms of the developing Bangla

desn enV1ronment. This point is discussed further in
f.1.>---:-- --.,

Section 2.2.2.l~ ~his proven flexibility, coupled with the
----0-----:-------,=----=-=----:

10.1% annual growth rate in the national truck fleet for

the period 1964-65 to 1973-74 was considered indicative of

the particular effectiveness and reli~bility of the truck

as---a-~mnaaljco;rr~p;;r;1i:'m~a;r~y~t~r;'a~n~s~p~o~r~t~~sy~s~t~e~m~f;o~r~B~a~n~g~l~add~e~S;]h1:-.------

Table 2.5 presents a summary statement of the comparative

historical analysis performed with respect to the inland

transportation distribution system. This table draws to

gether much of the data discussed in text and found in

various tables.

A review of the Statistics presented in Tables 2.4 through

2.6 indicates that road traffic is proving an effective

mode for freight haulage in Bangladesh.

2.2.2.1 The Bangladesh Road System

system of Bangladesh is made up of approxi

miles of high type roads and 2,269 low type

type refers to roads having concrete or bitu-

D/tJ

he main road

mate

roads.

minous surfaces. Low type refers to roads generally of

stone, bricks, gravel or ordinary earth roads properly

aligned and with drainage structure provided. A review of

the literature indicates that Of. !_l1~ high type road

----------
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TABLE 2.5

Annualized Percentage Changes by Mode and Route for
Inland Distribution of Fertilizer
and Aggregate Commodity Movements

(Production/Route Ratio)

Rail Road Water Total

Fertilizer -20.5% 17.8% 2.0% 4.7%
Chittagong

All Commodities -4.6% 5.0% 7.2% 3.1%
Chittagong

Aggregate Mileage .1% 2.2% 1.2% 1.2%
Bangladesh Trans-
portation System

Aggregate Tonnage -8.0% 7.8% 2.5% 2.2%
Bangladesh Trans-
portation System

% change (-80 ) 5.6 2.0 1.8

RATIO = tonnage
% change
route mileage

Source: Consultants
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TABLE 2.6

Number of Motor Trucks Registered in
1964-65 to 1973-74

Number of Trucks
Year Registered

1964-65 7 ,077

1965-66 7,067

1966-67 7,241

1967-68 8,507

1968-69 8,844

1969-70 9,608

1970-71 13,387

1971-72 14,288

1972-73 15,870

1973-74 16,778

Source: Ministry of Communication
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miles noted in the statistical abstract only 2,394 miles are

fully bituminous and of that the Ministry of Communications

considers only 1200 miles as falling into the category of a

primary truck system.

The primary and secondary road systems are interdicted by

numerous waterways. It has been estimated that the main

road system is divided into 30 Ferry River Crossings. Ad

ditionally, it is calculated that the secondary feeder

systems at the district and Thana level have roadage equal

to 10,000 and 30,000-40,000 miles. While acknowledging the

constraints of terrain, climate and structural deficiencies,

it would appear that a usable road infrastructure is emerging

in Bangladesh. A review of Table No. 2.6 "Number of Trucks

Registered 1964-65 to 1974-74", indicates that the number

of trucks increased from 7,077 trucks to 16,778 in 1974.

This represented an annual increase of 10.1% for the nine

year period. However, while acknowledging that internal

conditions during 1970 caused a sudden spurt in truck regis

tration in 1970-71, it is of interest that recorded annual

rates for the following three year period remained consis

tently high, e.g., 1971 to 1972 = 6.73, 1972 to 1973 = 6.28,

1973 to 1974 = 5.72. A review of aggregate traffic statis

tics as presented in Table No. 2.4 indicates that in the years

immediately following the war of liberation, most of the

tonnage lost by the rail system appears to have been taken

up by road transportation.

A large proportion of the trucks in Bangladesh are operated

in the private sector. However, the Bangladesh Road Trans

port Corporation, a publicly owned entity, does operate

some vehicles. Most of the trucks are assembled locally

and have a capacity of approximately 7 tons. However, manu

facturers stated capacity is usually exceeded by up to 50%.
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Table 2.7 outlines the geographical distribution of truck

registration in Bangladesh. Reference to this table in

dicates the concentration of trucks at Chittagong relative

to other areas. There were approximately 3,812 registered

trucks in the Chittagong area versus an estimated 2,197

of the larger Dacca region. This largely is attributed to

the requirement for quick unloading/loading of imports/

exports at the Chittagong port site. Observations at'---------
Chittagong Port indicate that trucks proved the most re-,___,
sponsive to sudden surges in freight haulage demands.

The consultants believe that the following reasons outline

some of the advantage of truck transport over other modes

on parallel lIcompetitive" traffic hauls. This has been

found to be the case with primary fertilizer distribution.

These reasons are:

•

•

•

•

Trucks require relatively small initial capital out

lays. Additionally, these outlays are in most cases

generated from the private sector and returns on in

vestment are internalized by this sector.

Trucks are versatile in their mode of operation, and

provide a point to point (where geographically possible)

pickup and delivery system.

Trucks, because of their speed range and variable

load factor, can readily adapt their mode of opera

tion to changes in demand for their use.

In Bangladesh, truck maintenance costs (which are

often largely labor costs) are minimized.
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• Continuing development of a road infrastructure in.

Bangladesh appears to be achieving the highest mar-
)

ginal return per mile of development. See Tables
'~-:----=--..,.-=-----:-------:-----:-'

2.4 and 2.5, where percentage or road tonnage produc-

tivity is found to be the highest per percentage

change in route infrastructure (% change in tonnage

productiving - % change in route infrastructure).

It is not suggested in the above that the total freight

transportation system be turned over to trucks. What has- --- --
been indicated by this exercise of comparative analysis is--- -that the trucking industry has shown great flexibility and--- ------adaptability in providing solutions (especially short term)

to changes in demand for haulage capacity. The consultants

s~ truck-s--;s integral to their selection of '-; site for the

~roposed facility. However, the availability of a compli:

mentary and integrated (rail, road and water) network has-been a requirement in determining the site selection. These

considerations have all been evaluated in terms of the time

constraints related to the proposed facility.

2.2.2.2 The Rail System

The rail system of Bangladesh has a nominal route mileage

of 1,786 miles. The Bangladesh statistical abstract reports

that of this gauge, 610 miles are broad gauge and 1,176

miles are meter gauge. This statistical source shows that

there are 115 steam and 34 diesel locomotives on the broad

gaugs segment, and 223 steam, and 144 diesels on the meter

gauge. The meter gauge is spread throughout the country

in both east/west and north/south orientations. The broad---gauge is located in west Bangladesh and connects the Khulna
__H_--"--

area with north Bengal crossing the narrow gauge system at---------.=;----_--:._--------;;...------=------
3 points.

-------
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Tables 2.8 "Route Mileage and Stations by Gauge of Bangla

desh Railways - 1964-65 to 1973-74", 2.9 "Rolling Stock of

Bangladesh Railways by Gauge and Type Category - 1964-65

and 1973-74", and 2.10 "Freight Carried by Bangladesh Rail

ways Classified by Commodity - 1969-70 to 1972-73" presents

a review of the freight historical handling capacity of the

Bangladesh Railways. These tables indicates that the Bangla

desh Railways are showing a decline in all major production

indicators. This is particularly the case in the basic

criterion of performance; namely, freight carried. In the

years 1969-70 to 1972-73 for which statistics were available,

commodity haulage fell from 4.8 million tons to 2.8 million,

an annual decline of 16.2%.

The Bangladesh Government in their document "Requirements

for External Assistance for the Rehabilitation and Develop

ment of Surface Transport and Communications - Railway

Rehabilitation Program, (August, 1976), notes: " .... the

condition of the Bangladesh Government Railways has de

teriorated to an extent that frequent derailments and en

gine failures while on the run have become almost a routine

affair. Unless immediate remedial measures are taken the

entire railway system may collapse in a couple of years".

The reasons outlined in the above document for this con

dition are summarized as follows:

• The damages sustained by the railway during World

War II had not been repaired before partition of the

country.

• During the period of liberation, "300 bridges and

almost all the important railway stations near the
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TABLE NUMBER 2.8

UaLway, 19S~-65 to 1973-i4.

=

Route
mileage

otzl

". ftC" - ,
;~. ==-='

I I
,

Brc:ac g:\ug~ Metr~ gauge !\:lrro.... gauge I T
I

Ye~r I -
I I

Statio~' I Rcut:

I
St=:tion

I
Rot;:e Station Reute Station

I
I

Ir.ile~ge mileage miieage
j

1964-65 1~,0 546 284 l,l~i ]0 19.75 434
1965-66 141 546 289 1,14i 10 19.75 440
1966-6i ... 141 554 292 1,139 10 19.75 ~43

196i-6£ 141 554 299 J.,178 10 19.75 450
196~~69 .1,41 ~54 300 1,178 10 19.75 451
1969-70 156 5i3 310 1,202 ... 466
1970-71 ... 156 595 31'1 1,181 ~Q7

1971-72
.,

l~c 595 311 1,181 467-'"'
19i2-73 159 610 312 1;176 471
1973-74 161 610 3]4 1,176 ~7)

-- ===
Sourc~ : B:::lglt.j~s~~ !'.41.il'l,T,"~Y..

Source Bangladesh Statist.ieal Digest 1.974 -75

1,713
1,713
1,713
[,752
, VS2
If,~S
1,776
1,i76
1,i86
1,186
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TABLE NUMBF..R 2.9

no"i..,a Sl'1"!< 'If P.a'10'..,r1~·-·h· n'1il"'a'j "j ~""'~'" ~,.,r,1-" _., .. ~ '._ ... !J .t"'_c.. ~,,",.,) .L, .... u .... \\ ....J -='u ..... .:::'...... I .. U

1964·-55 to 1973-74.
~, ...~ "r ~:1t"~:J~Y....,:~ ..... v ... - ".::J 1. ,

tv
I

tv
o

..-.r~.R" .= •.'=-=-~."." .......e •. L();(1'",;'~i~~c~~ .. ,,. ~=no=~~I""""-C"~:!::<~;:;l-::-;;;;- r~~~i'~~~ .:~:';~.~

=--_~ro3d'Ja1Jge=- =-~ :·.1':1~:_g:'U6e - :~:li~,:-<!\': ~?~I.:::__==; -i~:2i-- --?~~::-;-pr-i- 'Jt!lcr-I---~--I-"----'
Yea I I I I I :a!'T'ft'5 ::C'~:'~i::g TJn:t Four

GI~am ~_iC_SC_I S_tc~:~_' Diescl S~eam I Dicsel I i I ·.'e!lic!es , __.:..1_•..._.h_c_e_le_r_s

1964-65 133 ... 2·n 102 7 ... 435 1.2CJ 5 495 1?~a9 12,(,82
J965-66 133 ... 240 In 7 .., 482 13':5 485 !Sl.::n 2Vi81
1966-61 133 18. 237 102 4 ... ~94 1.278 479 13,792 21.907
1967-68 131 18 2'- 101 4 ·':09 t.~-:~ 457 !8.~:5 21,396J) .,.
19M-69 , 21 18 229 :01 4 ... 473 1.2~3 ~.r:J 11,~32 2G,523
1969-7a 121 1.8 222 1115 6 ".... -\92 1,191 :.79 15,~35 1?,628
1910-71 lI8 21 2·12 125 6 ... ';<)3 I.IB9 ..~58 !S.}~O IG,n9
J971·72 118 30 2:'2 )"l- 6 501 1.1,9 -~6J !5,Oil 18,720- _:l ...
1912-7J 115 34 223 128 ... ... SuG l. i:,)5 4/9 IS,leO 13,661
1973·74 115 :4 ~}3 '~·l ... ... :-!/l L~·;7 ·~~3 .! \(lSI IS,573
__ .£.•OLl is .5C~~' .... J >_~~-.'~I. ~ ..•............-::~~~........ ~_£ICS.2= .5L" ~~.~~~'!t.~"'2lII!'""-r"•• ..... _

Source : 2al"£! ..d~sh Railway.

Source Bangladesh statistical AbBtract 1974-75



TABLE 2.10

Freight Carried by Bangladesh Railway
1970-71 to 1972-73

(000 tons)

1969-70

4,802

1970-71
(July-June)

3,347

1971-72
(See Note 1)

1,073

(6 months only)

1972-73
(July-June)

2,830

Source: Bangladesh Statistical Abstract 1974-75.
for 1973-74 not available.)

1) Figures from 16-12-71 to 30-6-72
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border were completely damaged, 71 miles of railway

track were destroyed, 722 units of passenger coaches,

1,484 units of freight wagons, 140 units of locomotives,

and 20 marine craft were seriously damaged. Besides

12 diesel locomotives and 24 steam locomotives were

damaged beyond repair."

• This period also had a serious impact upon the skill

base of the system in that the above mentioned Govern

ment publication further adds "1,300 railway employees

including experienced officers and skilled workers

lost their lives".

• Since the war of liberation, lack of capital and

scarcity of foreign exchange has constrained the

railway maintenance program to "25% of maintenance

work that could be carried".

The conclusion of the consultants, based on data research

and site evaluation was that for the immediate near term.-
rail transportation would not be the primary method for

dIstribution from the proposed bulk handling fac111ty. The

consultants do not preculde the eventual greater long term

utilization of rail as a primary transportation mode. In

this connection, the Government of Bangladesh has outlined

a planned "Railway Rehabilitation Program". The basic

elements of this program are detailed in the Government

document entitled: "Requirements for External Assistance

for the Rehabilitation and Development of Surface Transpor

tation and Communications; Government of the People's Re

public of Bangladesh" (20th August, 1976).

This conclusion was reinforced by two other major constaints:
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1

• The geographic cleavage of the country into a series

of segmented sub-regional transportation systems,

without connecting bridges to facilitate the smooth

flow of freight tonnage; and

• A two gauge rail system (meter and broad). This

dichotomy of the rail system imposes economic costs

necessitated by freight transfers from one gauge

system to the other.

The broad gauge line between Khulna and north Bengal pro

vides the basis for a north-south corridor. This line will

become more valuable with the development of Mongla Port

and bridging of the Pusur River. However, in the time frame

of this study, it has a limited use for a primary distribu

tion system.

2.2.2.3 The Waterway System

1
'1
j

i

1

Bangladesh is divided by four main rivers, The Ganges,

Jamuna, Padma and Meghna.

Under favorable geographic and hydrological conditions, there

are 3,352 miles of perennial and 1,695 miles of seasonal

waterways in Bangladesh. In addition to the inland system,

there are approximately 200 miles of coastal waterways.

Table 2.11, "Water Transport Operations Under Bangladesh

Inland Water Transport Authority, 1964 to 1973-74", relates

the historical evolution (during the nine year period) of

the waterways to: 1) Navigable waterways (miles), and 2)

Volume of cargo handled. For the period for which data was

available, inland water transportation performed an average

of 2.75 million tons of cargo handled. During this period
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't,,'{~~oj,.· tJ.'';:''il:.d r:~.:d "p;n~.H':.h"1 ID..i..:: r 32. Ll{;l~dc9 h lIl.l;.. i.:-:~ :V:::;.: i:' T ..·anc: po;rt 1\ utho!' ity, 1964-6 5 to 1973··74

Navlgable water ways (mHGG) Volum~ of cargo Imndled. (e)

. (a.t _ -_.. i!!1lJHon tOD9) -
Yenr Perennial Seasonal Total Inland Ov.erlJ-euo Fordgn In transit Total

-- (b) (d)

1964..,65 3,341 ].643 4,984 0.36 L 6£1 0. 14 O. 76 2~94

1965-66 3,352 1,643 4,995
• 0 .. " 0 • • •• ·... • • •

1966~67 3,352 1,643 4,995 00 40 2,30 o ... ·" . 2.70
1967-68 3 t 352 1,643 Ll.995 0.36 2 .. 2~ (c) ·.. .. 2.60
1968-·69 3,352 1,643 4, 99~i 0" 32 7..41 e •• .. • 0 2.73
1969··70 3,352 1,643 4,995 0" 33 Z.,53 ·.... o •• 2.86
1970-71 3,352 1,6.13 4,995 O,3l 'Zo 32 " .. • •• 2.64
1971 ..n. 3 .• 352 1.695 5,047 ·." .. .. • •• • •• ·..N

I 1972 .. 73 3. 352 1,695 5.0·17 • •• .D eo 0 < • 0 • •• ·..N
.t>- 1973-74 3,352 1,695 5,047 ... 0 ., ~ . ·.. • •• ·..

_._----_._-_.-
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by district officidf) in 1958"

Source: 13pol'\gladeeh Inland Wat~r T ranupoyt Authol"ity.
Source: Bangladesh StaUstlcal Abat1'2.ct 1974 - '75.



(1964-65 - 1970-71), variation in tonnage carried was

small, indicative of this was the small standard deviation

computation of 0.13 million tons. What appears relevant

from these statistics is that transport flows on inland

waterways are static but also stable as indicated in the

1970-71 figures.

In 1967, a system of classification of waterways was de

veloped by NEDECO. This system is based on the concept

that routes should have guaranteed channel depths, and

where "economically justified" be equipped with navigational

aids. The Bangladesh Inland Water Transport Authority

(BIWTA) has followed this system of classification.

Waterways are classified into the following three groups:

• Class 1 Routes - waterways for which specific depths

are (or should be guaranteed).

• Class II Routes - waterways for which depth estimates

are given and regularly checked, and for which navi

gational aids are (or should be) provided.

• Class III Routes - routes of local importance, for

which only approximate depths are provided.

The maior inland waterways link the inland ports of Dacca,

Narayanganj, Chandpur, Barisal, and Khulna together with

the maritime ports of Chittagong, Chalna, and the Outer

Anchorage. Also, it is envisioned that the proposed port

at Mongla (Chalna Anchorage) will become a major inland

river/maritime interface. These existing routes are all
',,""-----:--~----=--=Class I waterways which have an estimated year round depth

-------------------
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of 12 feet. The Mongla-Chasiakhali Canal has recently been
........... /
improvea to the point where it is reported to be able to

handle boats with a minimum draft of twelve feet on a year

round basis.

Other routes which are significant for inland distribution

by route and classification are:

• Goalundo ghat to Nagarbari ghat

- Class I River but difficulty is encountered in

maintaining it in the dry deason due to situation.

• Goalundo ghat to Chilmari - Class III Route along the

Padma River with a natural minimum draft clearance of

six feet as far north as Bahadurabad.

• Chatak to Fenchuganj - is the main waterway in north

east Bangladesh and is classified as a Class III

system using the Surma and Kushiyara Rivers. The

draft on these rivers is often 3 feet or less, con

straining the use of inland water transportation from

the Fenchuganj Fertilizer Factory.

A whole spectrum of vessels ply the inland waterways. These

range from hand propelled country boats up on through to

larger type coastal craft of 500 tons displacement. These

crafts are both public and privately owned. The main public

entity utilizing riverine craft is the Bangladesh Inland

Water Corporation (BIWTC). In 1972, the BIWTC acquired

608 vessels with an aggregate capacity of 144,726 tons

(average of 238 tons/craft) and by 1976 they had an addi

tional 161 watercraft with a tonnage capacity of 55,000

tons (341 tons/craft). However, many of these vessels are
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old and are being disposed of (200 with a tonnage of 30,000

tons) .

The Ministry of Communications comments that of the total

registered inland waterway fleet - "about 25% of them re

main non-operational all the time due to the nonavailability

of replacement engines and other major component parts.

Existing repair workshop facilities in the country are very

much inadequate to cater for the demands for such a cargo

fleet. Moreover, the workshop machineries and equipment

had become obsolete and worn out and as such are required

to be replaced on an urgent basis". In the context of

sustaining and development projects, the Ministry notes:

"There are about 19 ongoing projects and 10 new development

projects in the IWT sector involving an estimated total

cost of Tk. 706.80 million including Tk. 296.3 million in

foreign exchange and Tk. 544.74 million including Tk. 59.00

million in foreign exchange respectively."

In terms of use of waterways the consultants noted the

following advantages:

• The natural low cost, easily accessible nature of

waterways provided by the delta geography of Bangla

desh.

• The existence of a large number of craft of varying

sizes in both the public and private sector. These

craft have considerable flexibility in regard to

various volume demands.

• The low unit cost per ton of cost generated by use of

river craft - especially when there was a low time

constraint (cost, rate-volume effect).
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However, against these advantages, the consultants observed

that:

• Acquisition of new motorized craft and maintenance on

existing vessels required substantial capital outlays

in foreign exchange.

• Dredging for larger craft which could take advantage

of the inherent cost savings in water craft, is

costly and again requires the importation of foreign

machinery and technical assistance.

• River craft (both motorized and non-motorized) were

not found as flexible as motorized trucks in absorbing

the impact of sudden changes in demand. For freight

haulage, this was because of the physical constraints

of time related waterway operations.

From an analysis of the Inland Water Transport system,~

~as deteumined that it would provide an excellent mode for

both primary and secondary distribution of fertilizer. ~-..---.. ,
ever, it is believed that it will have to serve in a compli-

r mentary ro1e to --r;:-a;-:;i"'l-:ai1'n'i7d~e""""'s""p~e"'c""'iha:lIlTluy;-:;r;:;o~a;;d~-:;:t~r~a~n~s~p~o~r;+:t-.-(c~o~n~------- -,--ditions, as ~scribed above, are expected to persist for

the next 5 to 10 years. It was in this context that~
~---------'=-----

new facility criteria analysis vis-a-vis the role of water-

ways in intermodal transportation for the new site was

evaluated.

2.2.2.4 The Ports

Bangladesh depends almost entirely upon her maritime ports

for handling international trade. Bangladesh presently has
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I

two deepsea ports:

• The Port of Chittagong
Located on the River Karnafu1i, and

• The Port or Anchorage of Cha1na
Located on the Pusur River near Mong1a in the Khu1na
District

ONLY the port of Chittagong has direct access to all mQda~

types: _rail, road, and inland waterwa~s. Ships anchored
---=-----: -. -
~t Cha1na must offload onto barges or other boats for--transshipment to road and rail freight sources.

• Chittagong

Data for the Port of Chittagong was readily available.

The tables presented in Appendix 7 provided an ex

cellent basis for complementing the onsite evaluation

of the Port of Chittagong as a potential candidate for

the proposed facility. The tables presented in

Appendix 7 are listed below.

- Import and Export handled - 1970/71 to 1975/76

- Commodity-wise Imports handled - 1970/71 to

1975/76

- Commodity-wise Export handled - 1970/71 to

1975/76

- Principal Commodity-wise clearance of dry imports

from the port - 1970/71 to 1975/76
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- Principal Commodity-wise clearance of dry imports

by rail - 1970/71 to 1975/76

- Principal Commodity-wise clearance by dry imports

by road

- Principal Commodity-wise clearance of dry imports

by river

Table 2.12, "Commodity-wise Import Tonnage Handled in

the Ports of Chittagong and Chalna" present on a com

petitive basis an evaluation of the relative importance

of each port to the Bangladesh econo~In 1972-73,

Chittagong handled 4.8 million tons~against .82

million tons for Chalna; in 197 - , the figures were

respectively 3.3 million to .70 million.

A review of Table 2.13 indicates that Chittagong per

formed the greatest share of fertilizer tonnage hauled.

It is interesting to note that when aggregate tonnage

dropped -46.3%, tonnage hauled at Chalna only fell by

-4.2% against -55.33% for Chittagong. A review of

the site conditions at both ports, and discussions

with officials, indicates that Chittagong does indeed

experience wider swings in export/import flows for

various commodities.

Table 2.14 presents an overview of the historical

trends in fertilizer distribution f~om Chittagong by

the three systems. From this table, it is observed

that road tonnage increased during the period 1970-71

to 1975-76 from 175,550 tons to 225,695 tons. This

represented an average annual increase of 17.8%. Rail
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-CommoditX:-wisc import tonnaee hanrII6d in
tIle r'Jrts of Chitt~gong and Chalml.

(fans)

Commacli'
'Q72-73

Chitragollg Chalna.

197::;-'74

Chitln.gqng. Chaloa..

F oodgr:ii nS

SUgJf

Chemicals
Co,d

C~ment

C.l. sh('C'!

Cotior. v:lrn and
P :",cc ")' I··1'... ,:-l I.ll~:">

Iroll ':llIJ Steel ...
COIIO;)

I.C.I. products

Oil in drum
Tj;nb~~

P:l p__ ~

Feriililcr
r,l~ (in !)"Ilk)

Tob:lC'co

Oil~~~cl~

lkt:'lnlllj

C.I'. Cl1l'ds

G le:l r~.()/Sl1nJri ~s
S. Oil

~'b('''in~'ry

l~jt (linen

23,16,Oi2
7(,,:: I t;

:;, 1~;9

2,~~.128

29, J :i(i

4M
,+7,227
38,960

7,500

61.707

6CJI
_ 2,29,3..::9

10.0')0

85.23 1

IOri
') 18

5,21,332
5,:OS

5,78,883
2,()g5

93,990

20,512

400
19,76:

38

48,X94

1,2·15

4,502

32,199

8.097

• tt,958

13,7.5,673
j'-),7~(;

26
1,7.1),920

1,09,100

R.O~8

S,oBC)
.ltC),30n
:''j,'}I)O

16,R13

787

796

1,02,~53

10, !j()')'

7,5710,

3,60,327

19,42'1
3,..'i3:

279

1,73,5

3-1,561

5,G.g
0,615

\Vax
Pi;} irnll
Buik oil

Total

1,143,455

,4.R50,5.? 1

20
1,038

(8,J7,20~~ 3,295,006 7,00,769r::.._....._~ ~ ~~ ~~_.=-_ ~~

5ctlrces : ChiLt:tgong Port TrllJit :lnd Chaln:l Anchorag~.

Source Bangladesh Statistical Digest 1974-75
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Table No~ 2.1:;

FertilLz:a!' handleci in the pc:-ts of Chittagon:g ..nd Cbalna
1972-73 ~c.d 1973-74

Po:-t

Totz.l

(Tonti )

1972 - 73 1973 - 74 0/0
TO!lB Pt5rcent '!C':::?~ Percent C~D':!C•
Z29~ 329 52.4 1OZ~ 553 68.7 - 55. 3

4B t 894 17.6 46, f>O-i 31. 3 - -Gb2

278,2.23 100.0 149,357 100.0 - ~6. 3

So~rce: Bani2l.c.cesh S:ati~tical Aosb:~ct 197-1-75...

2-32



22Jhk:!...2:....._!~~

:r,:;nTII.Izr:n S HipMf:NTS FROM CHll'Tl\GONG BY rvIODJ~L 'fYPll 1970-71 - 1975-76

( Tong )

r100%'

. ._._-

GYear f{~1l H.ood Woter TOTAL-- >- -------,----~--_.
I - .... -

Tonm-.ge '10 Tonnug8 % l'onnagn % ronnage 1i)

_. ._--- --~-- - - ._-
1975-76 28,09.3 10.7J },91,072 75.55 35,936 .J.3.72 261,90J. 100%

.. 1----

1~7'1,-75 10,517 4 .. 27 202,858 82.15 Jj, 51.~ A3.58 ·24G,H<:1fl lOU%
,

- - --_.,
J.~IIJ-I4. 16,J98 16.'18 66,034 67.10 16,240 16.56 99,400 100%
_. .. - .- ---~---
H172-7J 25,306 11.05 143,19J 62.54 60,472 26.41 228,971 100%

-
1971-72 7,073 11.46 50,006 72.02 10,793 15.72 68,672 lOO:t

.. - -
1970-71 OU,170 42.37 87,372 41.98 32,556 15,64 208,106 100%

- - -
TOTAL 176,395 15. BJ' 748,135 67.15% 189,548 17.01% 11!~,O70

-
/wert".ge Per Year 29,399 124 t 689 31,591 185,680

Annual % Change 20.5% 17.8% 2.0% 4.7%

-~-- --

N
I

w
w

Source: Port of Chlttagong, Bllngladeeh, YeM Book 1975-16,
Pages 72",:,74



tonnage during the same period declined from 176,395

tons to 28,093 tons in 1975-76; an annualized decrease

of -20.5%. Water transport showed a slight increase

of 2.0%. Water carried tonnage of fertilizer went

from 32.556 tons in 1970-71 to 35,936 tons in 1975-76.

Of significance in these statistics, as provided by the

Port of Chittagong, is that road transportation's

share of the fertilizer distribution tonnage went from

41.9% in 1970-71 to 75.6% in 1975-76. Water carriers

share remained relatively stable; 15.6% to a lower

13.7%. However, rail transportation decreased signi

ficantly from 42.4% to 10.7%. As noted earlier, and

stressed in this report, these figures demonstrate the

flexibility and versatility of road transportation

• Chalna

In the interest of clarifying the use of the term

"Chalna" as a port of Bangladesh, the following ex

planation may be useful. As previously expressed,

the"Port of Chalna"or"Chalna anchorage"is strictly a

lighterage port. Its activity relates both to the

lighterage transfer Port of Khulna and to the new

port development at Mongla. It should be understood

that all three ports are located on the Pusur River

in southwest Bangladesh. The port development now

underway at Mongla is closest to the mouth of the

river, some 50 miles from the sea, and planned for a

35 foot draft. Chalna anchorage is located in the

vicinity of Mongla where cargo is presently handled

between deep sea vessels and lighters. The anchorage

derives its name from the village of Chalna which is

located 15 miles farther up the river from Mongla.
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vessels drawing in excess of 12 feet normally do not

proceed beyond the Chalna anchorage. Khulna is an

additional 15 miles up the Pusur. Road and rail

connections to the interior terminate at Khulna. Draft

restrictions in the river limit the port to barges,

lighters and vessels drawing approximately 12 feet.

As previously observed, road transportation was the

mainstay in permitting Chittagong to accommodate

traffic fluctuations (see Table 2.14). In this con

text, the lack of a land transportation interface

caused the anchorage at Chalna to be excluded as a

possible site for the proposed bulk storage facility.

• The New Port Development at Mongla

Presently, there is an ongoing project at Mongla to

develop a 9 jetty port facility. This site is located

on the east side of the river. Currently, there exist

no rail or road system from this site to the hinter

land. As stated above, the main focal point for road

and rail (broad gauge) facilities inWest Bangladesh

are found at Khulna on the west bank of the Pusur

River. Although the initial five berths at Mongla

are scheduled for completion in 1979, the development

of raod and rail connections to the port are not ex

pected to be completed prior to 1983. Therefore,

further consideration was not given to this port as

an initial site for the proposed bulk handling/storage/

bagging facility.

2-35



3.1

3.0 ANALYSIS OF ALTERNATIVES

ALTEP~ATIVE SITES

The scope of work called for the examination of various feasi

ble alternative plans for importing TSP and MP in bulk into

Bangladesh, in order to provide a system of fertilizer import

best serving the needs of the country over the period 1978

through 1987. Eight alternative sites were considered.

These alternatives are shown on Table 3.1, which lists the

comparative advantages, disadvantages and physical limitations

of each.

In considering these alternatives, the consultants took the

position that any alternative dependent upon an improvement

or facility which would not be completed and available during

the first five years of the 1978-1987 period could not be con

sidered as a feasible alternative. Within this time period,

only one feasible alternative can be found. This is the TSP

plant site at Chittagong. All of the other alternatives fail

due to physical limitations or time and cost considerations.

Table 3.2 shows a preliminary estimate of capital cost for

establishment of the required facilities on the various sites,

and Table 3.3 summarizes the advantages and disadvantages of

the five primary sites under consideration. Alternatives

other than those listed are discussed in Section 3.3.

3.1.1 Micro/Macro Economic Implications

The consultants analyzed the local and national economic im

pact of locating the bulk storage and bagging facility at the

following sites:
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'IS? ?la.'1t

F:-opJs-ed Port

8.0 21
t. /

10.0 £../

10.0 §/
B.. C 7/

12.0 C/

2: :.~t.tZ~C:Oft~ !c.t~d O!-1 ~ so~l~ c: 1 t.:I 20 bt e::t.t:uc:::.:.-:g p·~p=,ses

Eztimc:.t;:d co:' t::: EJ)~~~e sL....~je~; to re\.~G·..,~~ b}- c~r~:ul~~ts CC'~t.

E$tim~tb;~g Section on !'5~n b dome Cmos

~~";l;~.,",_..~ .,,·....~C",~,,··cr J'e~' ~.t" ~"~:'~l""-S ,..,~.'V-' _ ~""'-''''.''''''"''''... -'.J' ~ ... '" .c: ...~ c:; ..,.....,,...

on uc~ui~ito!lof ~.dditionEL1 r:::o~'.

3~ P't~lt!:'~~!";!""jT infc:'::ur'.tiol". 1ndic(:ites ne".w ~1te Ins:;, jett)' a.Tld c.l! nel.:""·
L.i.5~1l~tio=-.

(.? FC:isibillty s~dy r.~~.' 1."1 e~ly stC'ige~. This loct:tion would re-!uire
c~mp19ts nsw d8v,,=,bpmeZ1t. b' eddition, ~.r:rct.:.ld E-lso re.r..l.~El investment
:n coes~l vessels GIld b~g:ez for tr!:..'"l~le? to t;l1end po.."""t:; ( also
re~u!ri!lg add£tionsl capital coct fc~ de,.,,·~opme:.t (se:3 Section 3.2.2)

5) No possible de,;;<-elcp~:ltherG. l~,' Wlch=rage on!j.·
(Sse l:.p;:·~jdt·.. Z, ~::.tE· ..!U~st±on:.lc.ire).

6) Vvo~ld !'€;CGt:.l:a com.~lete nst\' developm$nt cost. ::':'"-ld could ba served
orl1y by ~.rgas, t..1)lll! re-lt!.!ring c:.dditional di~ch1:':ge fecillties end co~tf.

~: d~pwater. Zhiz f;r~ would furthe:' Z'6-lUi.re :\ddi:icntJ. e.:::uipment end
eo:t to b:~E:~ Q.~ods t=> e~::::te-"t'1 se::t!on. F,=ollity ~;culcl not ser~e en±~
necd~ of C:;)'ill:'Zy. See AppendiX 2, Site Questio~"'1eira..
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• Chittagong

• Chalna/Mongla

• Khulna

• Narayanganj

3.1.1.1 Employment and Income Effects

From a "Micro" economic analysis it was determined that there

would be an employment and income effect. This would have

the primary effect of creating additional jobs and income.

The secondary effect would be expenditure of this income

within the community. This latter effect is referred to as

the income and employment mUltiplier. It was concluded that

this impact would be nearly similar at each site. This point

is noted in Table No. 3.4.

• Learning Curve Costs

A cost consideration that is implicit in any consideration of

a site selection is the availability of skilled and semi

skilled labor. In Table No. 3.4, the consultants have ranked

each proposed site in terms of least ~learning curve costs"

that would be related to developing the facility at the lo

cation. This criterion was generated by onsite visits, con

ferences with local officials, and reference to source docu

ments.

• Foreign Exchange Benefits

In terms of "Hacro" or national level impact, the most obvious

effect would be an easing of foreign exchange requirements by

using local labor and material to perform the bagging opera

tion. This is in contrast to the present method of bringing

in fertilizer in bags from overseas suppliers. See Table 2.1
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in Section 2 for comparative cost of the two methods. Time

lags related to operationizing a bulk handling facility at

each site have been considered in establishing the present

value of these foreign exchange benefits as shown on Table

3.4 which ranks the site by highest present value of ex

change rates saved (foreign exchange benefits).

• Capital Development Expenditures

Another major "Macro" impact upon the foreign exchange re

serves, would be the demand for foreign capital related to

modifying or developing the transportation infrastructure

necessary to facilitate the distribution of the bagged

fertilizer. In Table 3.4, the consultants ranked each site

by the least capital expenditures required to develop a

complementary transportation infrastructure.

The overall ranking, as shown on the table, indicate that

in all categories Chittagong has the highest economic

criteria valuation. The rankings are:

(1) Chittagong, (2) Khulna, (3) Narayanganj, and

(4) Chalna/Mongla as indicated in summary form on the

table

3.2 THE FEASIBLE ALTERNATIVE

A system of fertilizer import best serving the needs of

Bangladesh for the next ten years (1978-87) would be one

based on services, facilities, management, labor and trans

port to be in existence now or known to be expandable or

available within the initial (at least the first 5 years)

period of the 10 year time frame. It should also be a
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system which will not work at cross purposes with existing

or planned programs, and it should be compatible with and

complementary to existing and planned programs and present

and future requirements of the country. There is only one

site for bulk fertilizer import which can be recommended as

best serving the needs of Bangladesh for the next ten years.

This site is the TSP Plant at Chittagong.

Location of bulk fertilizer storage and bagging facility

at this plant best serves the needs of Bangladesh for the

following reasons:

• Least Capital Cost

Table 3.2 ranked the various proposed sites in accordance

with estimated capital cost for development. The ability

to use existing jetty facilities, and the close proximity

of the site to the jetty and to existing road and rail

connections resulted in the TSP site ranking lowest in

estimated capital cost.

• Existing Experienced Labor

Proximity to the TSP plant provides access to the single

source of labor and supervision in Bangladesh experienced

in bulk handling and bagging of TSP. In addition, Chitta

gong port labor represents the principal pool of labor ex

perienced in the high volume handling of bagged materials.

• Other Significant Reasons

- Existing bulk fertilizer handling equipment
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- Existing experienced management

- Import materials supplement and complement the

existing production

- Availability of MP at this location will permit the

production of compound fertilizers

- Existing harbor facilities

- Improvements to the facilities (adding handling

equipment, lengthening and/or deepening berth) en

hance the capability of the existing facility

- Utilization of existing facility is enhanced with

economic benefit of economies of scale

- Complete system of rail, road and water transport

is already available in existence and is expandable

(road and water)

- Electric power and local infrastructure is available

Import fertilizer handling and bagging is completely

compatible with existing operation

- Compound fertilizer production is a future require

ment of the country, location here facilitates de

velopment of such products

- Additional bagging capacity supplements existing

plant capacity
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- Storage facilities can be complementary between the

plants

- Organizational and management relationships are

compatible

3.2.1 Future Expansion of the System

As the road, rail and water transport capabilities of Bangla

desh increase and improve, as the use of fertilizer increases,

and as familiarity with the handling of fertilizer increases,

there should be further opportunities for savings by the

utilization of bulk storage and handling in other ports of

Bangladesh. Bulk transport and handling equipment will be

required for the successful extension of bulk fertilizers

into the interior of the country. Training of labor and

management in the skills required for the safe and efficient

storage and handling of bulk fertilizers will also be re

quired. Three locations in particular should be considered

for fertilizer bulk handling and storage facilities in the

future, and at two of these, bagging facilities should be

included. These locations are the following:

• Proposed Deepwater Port at Potenga (Entrance to
Chittagong Harbor)

A team from the Netherlands Economic Institute has studied

nine potential deepwater port sites suggested by an earlier

British study to determine the most economically and tech

nically practical site for a deepwater port for Bangladesh.

Team members have indicated to these consultants that the

only one of the nine sites economically feasible is the

Potenga site. Technical feasibility is now being determined.
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It was indicated that it should be economically feasible

to berth vessels up to 50,000 DWT at Potenga, despite heavy

dredging cost. Should such a port be constructed in the future,

consideration should be given to constructing a bulk fer

tilizer storage and transfer facility there. With such a

facility, vessels exceeding the draft limits of the TSP

berth could be lightened at Potenga. The tonnage off1oaded

there could go directly to storage, for subsequent shipment

by water to the TSP plant, or to other bulk facilities

which may be developed. Bagging facilities should not be

required at this location.

• The New Port of Mong1a

Overland connections: Effective use of the port requires

the development of road and rail links, probably at Khu1na.

Although land transport connections to the port are not

expected to be available during the next five years, the

provision of a land link to the port is under study by

the Asian Development Bank. A ferry crossing at Khu1na

and an asphalt highway to Mong1a is being considered by

ADB. (However, these consultants believe a

road and rail bridge at Khu1na should be given further con

sideration as offering longer term cost savings, as opposed

to initial capital cost savings alone. In addition, a

broad gauge rail connection should be included, in order

that the port may connect directly to the north-south

rail line at Khu1na, the primary access to north-west

Bengal.) In the longer term, full development of Mong1a

is essential to the development of western Bengal, due to

the splitting of the country by rivers into eastern and

western sections. Future development beyond the 10 year

term of this sutdy period should see Chittagong serving
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eastern Bangladesh and Mongla serving western Bangladesh.

Port Layout: The port facilities presently under construction

provide for a bulk cargo berth at berth No. 9 as can be seen

on the Port layout on Figure 3.1. The layout of this berth,

in the opinion of these consultants, does not lend itsel£

to the establishment of a bulk storage and bagging facility.

However, the second phase development of berths 12 and 13

would provide sufficient space for such a facility. When

more information is available about the development of land

links, and of sufficient open space for bulk storage and

bagging facilities, this port should be considered as the

logical site for establishment of the second bulk fertilizer

storage and bagging facility. Its location west of the

Ganges and its planned ability to receive vessels up to 35

feet draft favor the site for development of facilities to

serve the future import fertilizer needs of the north and

southwestern sections of Bangladesh.

• Khulna

Development of bulk storage and bagging facilities at Khulna

in lieu of facilities at Mongla could be considered but

depth of water at Khulna of 12 feet would not permit ocean

vessels to deliver directly to the facility. Therefore, it

is felt that Khulna should be served by bagged delivery from

Chittagong, or by continuation of bag fertilizer purchases

for that port until such time as facilities at Mongla can

be developed.

• Narayanganj

Reference to the Site Questionnaire in Appendix Section 1

will show the general conditions at this river port today.
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Extremely congested, with the town encroaching on the present

port facilities, an adequate site for a bulk storage and

bagging facility adjacent to any existing jetties within the

vicinity of direct road and rail access will be difficult

to find. Nevertheless, the port can be reached by light

coaster vessels and barges, and its central location, with

good access to road, rail and upcountry water routes suggest

the general area as a potential site for additional bulk

storage and bagging facilities. The area is also likely to

have a more skilled labor force for manning the requirements

of such a facility. However, in the future, as fertilizer

consumption increases and in the event that a deep draft

terminal for handling berth cargo is constructed at the en

trance to Chittagong harbor, (or elsewhere), and there is

available an adequate fleet of suitably designed bulk cargo

coastal vessels and barges, then Narayanganj should be con

sidered as the site of the port inland bulk fertilizer stor

age and transfer facility. Locating a proper site on water,

with access to rail and road, in that area may require

demolition of existing facilities, and relocation of roads

and residential and commercial facilities.

3.3

3.3.1

DISCUSSION OF OTHER ALTERNATIVES

The Alternative of Inaction

One additional alternative which could be considered would

be to do nothing now, and defer any decision on the location

of the facility until such time as the following factors

are determined.

(1) When it has been determined whether a new deepwater

facility will be constructed at the entrance to Chittagong

harbor. Should a favorable decision be forthcoming on such
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a facility, to be served by adequate road, rail and water

connection, then the advantages of this location's deepwater

site offer the advantage of use of larger vessels. This

consultant does not feel that even this advantage would be

sufficient to override the advantage of integrating bulk

fertilizer material imports with the existing TSP plant

production.

(2) When it has been determined when road and rail connec

tions will be provided to the new port of Mongla. For

serving the area west of the Jamuna-Ganges Rivers with im

ported TSP, MP, (and including imported urea and compound

fertilizers) this port offers the preferred location for

the future. But uncertainty about its completion date,

its ultimate layout, and the certainty that road and rail

connections will not be provided for a good number of years

causes this consultant to rule out this facility from

present planning. Ultimately it is expected that a second

fertilizer facility would be located here.

3.3.2 Alternatives Discarded

In addition to the alternatives indicated above, there are

also a larger number of further possible solutions and com

binations of solutions to the point of rendering a rational

conclusion extremely complex. All of these have been dis

carded by the consultants as being beyond the capability of

current Bangladesh present or planned infrastructure and

technology during the period under consideration. The ob

servations and analyses contained in Section 2 convinced

the team that any of the following alternatives are tech

nically impractical for the immediate future. Discussions

with Bangladesh officials also confirmed a similar feeling
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among those individuals knowledgeable

port and operating capability today.

alternatives were the following.

in Bangladesh trans

Among the discarded

• Bulk imports to Chittagong (and Chalna) with bulk
storage and bagging at Narayanganj and Khulna

Ii
I Discarded due to requirement to ship bulk by water,

! to unload at inland ports in bulk, to store in bulk

and bag (see Table 3.1).

• Bulk imports to main ports. Bulk shipment by water
and land to interior points inside Bangladesh

Discarded because of lack of bulk transport equipment,

water or land, also high risk of excessive losses in

transport. Lack of know how as well. Development of

interior bulk storage and bagging facilities, coupled

with bulk blending would require inland river terminal

facilities, bulk unloading, handling and storage

capacity. Such a system has been suggested, but it

is felt that the transport and distribution system

would not be ready for such form of shipment within

the study time frame.

• Acquire a floating bulk unloader to lie off Chittagong
(or Chalna/Mongla) and discharge to barges in bulk

Discarded due to limited capability of Bangladesh

barging system. Coordination of barges with ship

arrival (as in US Mississippi River and Rotterdam

Rhine system) requires a very large fleet of hopper

type barges in regular services. Without this, in

ability to coordinate ship arrival with barge
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availability (where no shore storage also exists)

results in excessive lost time on vessels awaiting

barges. At Chittagong, it was also learned that

weather conditions do not permit safe year round

lying off in the Bay of Bengal.
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4.0 RECOf>t.T-1ENDATIONS

4.1 THE RECOMMENDED SOLUTION

It is recommended that initially only one port location be

established for the unloading, bulk handling, storage,

bagging and shipment of imported TSP and MP fertilizers.

For purposes of this report, bulk handling is defined as

including handling and bagging and bulk blending and mixing,

but not including granulating. A discussion of future ex

tension of bulk fertilizer handling has been presented in

Section 3.2.1, Analysis of Alternatives.

4.2 THE RECOMMENDED LOCATION

The location recommended for the construction of bulk fer

tilizer storage and bagging facilities is on the property

of the Chittagong TSP Plant, as shown on Figure 4.1. Its

geographical location in Bangladesh is shown on Figure 4.2.

4.3 THE RECOMMENDED SYSTEM

The bulk storage and bagging facility would be located on

the Chittagong TSP property in the general area indicated on

(Figure 4.1). Further evaluation of the exact site and

configuration would be carried out in a later phase of this

program. In connection with the development, a number of

new installations will be required, together with improve

ments to existing facilities to be jointly used by the TSP

plant and the Bulk/Bagging plant.
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4.3.1 Design Requirements

Detailed design requirements, draft proposal documents and

estimated costs are contained in Appendix 8. A general

description of the required facilities is shown below.

4.3.1.1 The Storage Area

Specific requirements will include the following:

• Bulk Storage Building

Covered storage of sufficient size to accommodate some

60,000 tons of TSP and MP (two 15,000 ton vessel loads

each of MP and TSP) with asphalt topped concrete floor,

to be loaged by overhead conveyor with reclaim by front

end loader. Building material to be resistant to corrosive

nature of the fertilizer materials. Design should consider

the possibility that in addition to TSP and MP, other

materials such as Urea, DAP, and compound fertilizers may

be stacked in the building. Ability to separate commodities

by bulkheads should be considered. Consideration should

also be given to the merit of incorporating dehumidification

in the design.

• Bagging Facilities and Warehouse for Bagged Storage

Located adjacent to the bulk storage, the facility should

provide sufficient bagging capacity (open mouth packer

I & C or similar) with elevator or conveyor feed, vibrating

screen, and sewing machine (Union Special or similar) and

sewing line conveyors, delivery to hand truck line, for

transfer to truck or rail or to bagged storage area. Size
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of bagged storage to be determined. The bagging and bagged

storage area should be located at rail gate/rail door height.

Included in the bagging and warehouse area should be adequate

space for empty bag storage.

• Bulk Blending

Ability to blend TSP and MP in measured proportions should

be included in the bulk handling system.

- Maintenance and spare parts facilities for mobile

equipment and general maintenance should be provided.

- Rail facilities should be integrated with the TSP

trackage and adequate car storage provided. In

plant switching equipment (Trackmobile) should be

provided if not available from TSP plant. (A

switcher was observed at the TSP plant.)

- Adequate road and truck lineup area must be pro

vided to minimize congestion and facilitate loading

and dispatch.

- Office and dispatch facilities must be provided.

4.3.1.2 Conveying Between the Jetty and the Storage Area

Evaluation of the existing conveyor system will be required

to ascertain sufficient capacity to handle the new require

ments, as related to improvements recommended at the Jetty.

A new and separate conveying system may be required.
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4.3.1.3 The Jetty Area

• Installation of a crane unloading system capable of

handling at least a 4 yard clamshell bucket is most

desirable. Jetty design should be investigated to

determine whether rail gantry mount or crawler design

is preferable. If smaller crane required, then two

units should be provided.

• Hoppers to be fed by crane buckets, with gate control

to feed conveyors, will be required. Conveyor improve

ments indicated above must be considered.

• Present jetty length of 400 feet could be improved.

Consideration of adding additional mooring dolphins

or increasing wharf length to accommodate longer

vessels should be examined. Such installation has to

be coordinated with increasing the draft capability

beyond the present 21 feet. Berth length to accommo

date vessels of 15,000 to 18,000 DWT.

• Berth depth can be increased to 30 feet, it is in

dicated by port officials. Preliminary investigation

of this question elicited firm assurance that deepen

ing can be accomplished without difficulty, but ability

to dredge the berth must be verified. Dredging to

30 feet would permit berthing vessels with up to

18,000 tons of cargo onboard. Dredging depth will

have to be coordinated with depth of water at the

bar crossing.

• Barge and coaster loading facilities should be in

vestigated, with truck delivery of bagged fertilizer

from the bagging plant.
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4.3.1.4 A Site Consideration

The TSP plant operators, BCIC, have engaged the services of

Engineering Associates and Consultants, Ltd. to undertake

a study to find a site for a process water reservoir (and

a source). Care should be taken to avoid conflict between

siting of the fertilizer storage faciliteis and process

water site reservoir siting.

4.3.1.5 Management and Operation

It is recommended that the operation and management of the

facilities be assigned to BCIC, with BADC taking custody

of the product at point of delivery to the inland carrier,

be it truck, rail or water. Since the facilities will be

located on BCIC property, and BCIC already has management,

supervision and labor familiar with bulk handling, storage,

bagging operation and maintenance, it is felt that such an

arrangement will result in maximum efficiency. Purchasing

of the imported TSP and MP can be handled by either BADC

or BCIC.

4.3.1.6 Berth Capacity

In the TSP site -for the location of the bulk storage and

handling facilitYI the consultants considered the effect

of additional volume on the capacity of the TSP berth.

Table 4.0 contains a preliminary analysis of expected

volume of TSP raw materials and estimated imports of TSP

and MP by the year 1987. As indicated in the table, the

level of berth occupancy (and capacity) will be dependent

upon the adequacy of unloading equipment. This factor

should be an important consideration both in design and in

working schedule. During vessel unloading, round the clock

operation (at least 20 hours work per day) is recommended.
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TABLE 4.0

Port Capacity 1987

TSP Jetty,Chittagong

Raw Materials for TSP Production

Tons/Year (1987)

Phosphate Rock

Crude Sulphur

Total

200-225,000 T/yr.

50- 75,000 T/yr.

300,000

Estimated Imports of TSP & MP (Table 2.2)

Total

556,000

856,0001/

Days of work @ 10,000 T/day avg.

Days of work @ 5,000 T/day avg.

Berth Occupancy @ 10,000 T/day

Berth Occupancy @ 5,000 T/day

86 days occupancy

171 days occupancy

24% 'l:../
47% ~/

!/ This tonnage assumes that TSP production will continue
generally at present leve 1. Also that no imported TSP
would be shifted to additional facilities which may be
later constructed at Mongla.

~/ Import requirements should be coordinated and ship
charters scheduled to maximum extent possible in order
to minimize vessel conflicts. Without coordination,
allowing random arrival with a single berth, queueing
of 2+ days per vessel can occur.
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4.3.2 Transport Requirements

The projected volume of fertilizers through Chittagong is

shown on Table 4.1 and a visual concept of their distribu

tion is shown on Figure 4.3.

Study of the capacity of the region's transport system in

dicates that the increased fertilizer imports through the

port of Chittagong are within the present and potential

capacity of the existing and developing cargo transport

system in the area. In this regard, it must be recognized

that in terms of this study, the effect of the bulk storage

and bagging facility is not significant. If the facility

were not built, the requirement would be met by bagged im

ports as at present. The recommended solution calls for

bagging prior to shipment to the interior. Therefore, there

should not be any significant effect upon inland transport,

whether imported in bags or imported in bulk and then bagged.

The capacity of the Bangladesh Rail system has been shown

in Section 2.2.2.2 to be severely limited by financial and

operational inability to overcome the effects of the war of

liberation, and requires major financial investment. There

fore, for the next several years, it cannot be expected to

bear the major burden of increased freight. However, as

discussed in Section 2.2.2.1, the Bangladesh Road system

has shown its ability to respond to increasing demand.

Highway capacity has been particularly demonstrated in the

analyses of fertilizer shipments from Chittagong shown in'

Table 2.14. Therefore, it is forecasted that fertilizer

throughputs for the Port of Chittagong will increase from

217,000 tons in 1977-78 to approximately one million tons

by 19.87-88. Most of this tonnaqe increase will come from
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TABLE 4.1

Forecast of Chittagong Fertilizerl!

Traffic

1977-78 to 1987-88

(000 Tons)

Required
Urea 2 Urea 2 TSP & MP Domestic T§7 Total

Year Imports-! Exports-! Imports Production--' Tonnage

1977-78 30 121 60 211

1978-79 64 146 60 270

1979-80 241* 176 60 477

,

it
1980-81 276 210 60 546

1981-82 275 250 60 585

1982-83 502 295 60 857

1983-84 587 347 60 994

1984-85 601 407 60 1,068

1985-86 531 477 60 1,068

1986-87 458 556 60 1,074

1987-88 378 640 60 1,078

1/ Source: Appendix 1 (Based in EIU Study of Bangladesh Fertilizer
Industry, 1977)

~/ Assumes 50% urea imports, 100% urea exports via Chittagong

:1
;

l/ utilized constant 60,000 tons/year domestic TSP production in order
to present conservative forecast. Actual domestic production is
expected to be improved •. EIU projects 85,000 tons/year by 1980.
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imports. It is projected that domestic production will re

main relatively constant at some 60,000 tons/year (see Note

3, Table 4.1).

4.3.2.1 Lighterage and Transshipment Constraints

i
"
·i l.
. .,

• Chittagong (Lighterage)

Because of the method utilized by BADC and BCIC for charter

ing vessels, lighterage costs currently incurred at Chitta

gong are not reflected directly as operating costs. Instead

they are contained in the cost of materials and ocean freight.

Because of draft limitations due to the bar at harbor en

trance, and subject to tide and river stage conditions,

vessels are presently limited to 21 feet draft on arrival

at the TSP berth. Thus, lightening is required in the outer

anchorage. This can amount to half the vessel's cargo when

a 15,000 ton vessel is utilized. Shippers option will de

termine the combination of vessel utilized for the long

haul, plus lighterage at Chittagong. Shipper must determine

which represents the least cost to him, either a small

vessel with a high freight but little or no lighterage cost,

or a larger vessel with low freight but-high lighterage

cost. In the end, this selection is reflected in the cost

of material and freight charged the Bangladesh purchaser.

Investigation of the freight market in New York indicates

that the difference in cost may be in the neighborhood of

$lO.OO/ton. Deepening of the berth to permit the berthing

of deeper draft vessels in accordance with bar and river

stage conditions would permit the Bangladesh purchasers

(BADC and BCIC) to benefit by lower material costs (when

freight is included), or by lower total costs should they

resort to booking their own freight.
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• Khulna (Transshipment)

Until such time as the Mongla port development has been

completed and road and rail connections established, it

will be necessary for BADC to analyze regularly its freight

market and determine the economic advantage between bulk

imports to Chittagong, bagging and coastal shipping to

Chalna and lighterage to Khulna, versus the continuation of

bagged imports for that region. Table 4.la estimates a

comparison based on the $20.00/ton basic advantage of bulk

imports and local bagging earlier indicated in Table 2.1.

In the example shown in Table 4.la, an advantage of $11.00/

ton is indicated favoring the impact of bulk with bagging

at Chittagong and coastal shipment to Chalna/Khulna. If

small coasters or barges capable of reaching Khulna directly

(eliminating lighterage at Chalna), additional savings of

up to $5.00/ton can be made. Local Bangladesh costs shown

in this table are order of magnitude estimates only.

4.4 COST/BENEFIT ANALYSIS

A cost/benefit analysis of the recommended installation was

undertaken using a twenty year useful life for the facilities

and allowing a 5% salvage value. Annual volume was based

on the projections for TSP and MP imports used in Section

2.1.1.1, Potential Cost Savings (Table 2.2). The analysis

utilized the $20.00/ton saving attainable by switching from

bagged imports to bulk, as shown on Table 2.1 (also calcu

lated similarly by AID in an earlier analysis). Any further

saving in freight or material cost due to future elimination

of cost of lightening vessels (Section 4.3.2.1) would be in

addition.
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TABLE 4.la

Comparison of Cost of Delivery
of TSP & MP to Khulna

Excess ~ost atl /
Chalna ~n Bags-

Bagged cost at
Chittagongl/Plus
Estimated Cost

Lighterage Chalna/
Khulna

Unloading at Khulna

Coastal Freight
Chittagong-Chalna

Loading Cost at
Chittagong

Total

Purchases
in Bags

+20.00

2.00

3.00

25.00

Bulk Purchase &Bagg~

at Chittagong

-0-

2.00

3.00

5.00

4.00

14.00

Favorable Balance Using Chittagong

l/ From Table 2.1

11.00

Note: Local Bangladesh costs are consultants estimates.
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Cost for the installation of the facility was taken from

Table 3.2 investment ratings, and for purposes of this

analysis, a weighting of $1.0 million was utilized for each

rating point, (i.e., 8 = $8,000,000). Further verification

of actual construction costs will have to be undertaken

later. The cost/benefit analysis shown on Table 4.2 in

dicates an undiscounted net benefit over the 10 year study

period of $44,688,000, and as can be seen, is even able to

generate a saving of $1,956,000 during its first year of

operation. (No discount rate was applied in this first

analysis, using as an assumption that AID funded projects

have no alternative opportunity cost. Also no interest on

indebtedness was included.)

The last column of Table 4.2 shows the discounted net benefit

at 10%.

A second cost/benefit analysis was calculated, utilizing a

10% discount factor, and 10% interest on unamortized debt.

This analysis is shown on Table, 4.3. In this case, over

the 10 year study term, a saving of $20,226,000 is attained.

Again, there is a first year saving in the amount of

$1,165,000. It should be recognized that all the above

figures are based on an assumed 8 = $1.0 million ($8,000,000)

investment cost, (which figure,will require further engineer

ing study), on an estimated $20.00/ton saving and upon

present best forecast of volume.
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T8..hl,) '~. :\--, ...-... .._---.~ .....

Cont BeuoHt ~.,l.t!~

(DiscouL.:It.ed to Present Value 'u'IHh Interest and Amortlzatiml)

13ullc Handling and Bi.tlt~'!I-~'2:..cl1it..~!-t-f.hHtagong

1977/78 thru 1986/87

1) Tabll!> 2.2
2) T~ble 2.1 (Conata.nt 1977 ))Oll~l''')

3) E13thna.tcd coot from 'I able 3.2.. F;.lctor of 8 .. UEHlUmed to be equivalont to $8. 0 mllHoo f01" thla analysis.
in·..-~atmcZ1t ;amortization at 100/0 0\/'1.)1- 20 years.

4) Op~;rating, 81dminlstratlve and {)vel·h·~;~d costa a~ fOUoWDt
let 2.00',000 tot'ae @ $~~. 00 Iton {MinLmum 200,000 tODO)

.fJ11 above 2.00.000 tm:l£l :21 $2. OO/ton
5) Dl(/com1t l!"atl!: 10%e
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5.0 ADDITIONAL CAPITAL DEVELOPMENT PROSPECTS

5.1 OTHER RELATED CAPITAL DEVELOPMENT POSSIBILITIES

In the course of study of this project, certain additional

capital development prospects relating to fertilizer pro

duction, agriculture and transportation were observed. It

is the consultants conclusion that the following programs

should be considered for study and possible assistance in

the interest of fertilizer and agricultural development

and related port and transport requirements.

5.1.1 Granulation (and Arnmoniation) Unit 
TSP Manufacturing

Bangladesh production of TSP is presently not in granular

form due to lack of a granulation unit at the Chittagong

plant. Imported TSP is in granular form, which permits

ease of handling and broadcasting by the farmer. Powdered

TSP results in skin burn and breathing discomfort due to

dust in handling powdered TSP, in addition to serious

product set up problems. Thus, farmer preference is for

the granular product. Bangladesh Chemical Industries

Corporation (BCIC) officials report that project papers in

the amount of $3.0 million have been prepared for the

installation of a granulation unit at the TSP plant, but

that lack of funding has prevented implementation of the

program. It has been suggested by United Nations Develop

ment Program (UNDP) experts in Dacca, and by the Economics

Intelligence Unit Study of the Bangladesh Fertilizer In

dustry that an ammoniation unit be included in conjunction

with the installation of a granulator. The consultants

observation of the present TSP production operation and the
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difficulties observed in the handling and bagging of the
~ -----,..,...

present ungranulated product suggest that provision of a- -granulator under the bulK handlin d baooina Draa am

sh~ld be benef1c1a and compatible with AID objectives of

facilitating bulk handling in Bangladesh.

--------------
In addition to the ability to produce ammoniated phosphates,

the presence of a granulator and ammoniator at the TSP

plant would permit the integration of the MP source at the

adjacent bulk storage plant in accordance with recommenda

tions of the design engineers responsible for the granulator

installation. This would thus provide Bangladesh with its

first compound fertilizer manufacturing installation.

5.1. 2 Gypsum Disposal System - TSP Manufacturing

BCIC officials also reported that project papers and plans

have been prepared in the amount of $2.0 million for the

installation of a gypsum disposal system at the Chittagong

TSP plant. Gypsum disposal is a problem common to phos

phoric acid production. Management at the Chittagong plant

reported that there is available on present plant property

room for only one more year's production of gypsum and

that without a long term solution to the gypsum problem,

the plant would be forced to close down for lack of dis

posal area. Efforts have been made to sell this by-product

gypsum or to develop uses for it. Limited use has been

made of the product at the adjacent cement plant. One long

term solution described to the consultants involved the

pumping of the residue gypsum to a nearby depression where

the product would collect, settle out and subsequently could

be reclaimed after aging. A German process for recovering

the sulphur have the gypsum by the production of Ammonium
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Sulphate is reported to be a part of the program under

consideration by BCIC. Ammonium Sulphate would be utilized

as a source of nitrogen for direct application and in the

production of compound fertilizers. The recommended solu

tion of the Japanese consultants involved in the second

TSP plant called for piping the gypsum to the coast and

disposing of it at sea. Further study of the gypsum dis

posal problem is advisable.

5.1.3 Road and Rail Connection to New Port of Mongla

Section 2.1.2 describes the development of the new deep

water port of Mongla in southwest Bangladesh. Its location

is some 30 miles south of Khulna, the rail head for the

broad gauge railroad to northwest Bengal and transfer point

for the present lighterage traffic of Chalna. Located on

the opposite side of the Pusur River, from Khulna, there

is no connection by rail or road between this new port and

the overland transport system west of the Ganges. The first

five berths of the new port are expected to be completed by

the end of 1978 or early 1979. Effective integration of

this first class modern port facility will require the

crossing of the Pusur River and establishment of rail and

road connections. As discussed in Section 2.1.2, the Asian

Development Bank is considering financing the construction
of a road connection with a ferry crossing at Khulna.

These consultants suggest that for effective integration of
this modern port facility into the Bangladesh

transport system, a rail and road bridge be considered and

a broad gauge rail connection to the port be included. If

a study of Mongla is undertaken, consideration should also

be given to modifying the present plan, to accommodate fer

tilizer and grain handling in bulk early in the port's
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development rather than in the second phase. Consideration

should also be given to relocating the planned workers town,

so that it does not occupy the space between the port and

the canal.
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TABLE A1-1

BANGLADESH FERTILIZER FORECAST
1977/78 to 1987/88

(000 Tons)

Urea TSP MP
Domestic Import Domestic 1/ Import Domestic Import

Demand Production ~ Demand Production- Reg. Demand Production Requirement

1977-78 371 310 61 144 60 84 37 -0- 37

1978-79 402 275 127 161 60 101 45 -0- 45

1979-80 437 678 (241)* 180 60 120 56 -0- 56

1980-81 475 751 (276) * 201 60 141 69 -0- 69

1981-82 525 800 (275) * 229 60 169 80 -0- 81

~ 1982-83 578 1,080 (502)* 260 60 200 95 -0- 95
I-'
I

I-' 1983-84 638 1,225 (587)* 296 60 239 111 -0- 111

1984-85 704 1,305 (601)* 337 60 277 130 -0- 130

1985-86 774 1,305 (531)* 384 60 324 153 -0- 153

1986-87 847 1,305 (458)* 433 60 373 183 -0- 183

1987-88 927 1,305 (378)* 489 60 429 211 -0- 211

SOURCES: AID Project Papers
Economist Intelligence Unit, Ltd., January 1977
Bangladesh Fertilizer Marketing and Distribution Study, Interim Report

( . ) * EXCESS UREA FERTILIZER FOR EXPORT VIA CHITTAGONG

1I Production forecasted to increase to 85,000 tons/year by EIU. This forecast utilized
constant 60,000 tons/year in order to reflect a conservative estimate.



TABLE A1-1 (continued)

Combined TSP and MP Total Total Total Imports
Domestic Import Demand Domestic Fertilizer Requirements

Demand Production Req. All Fertilizers Production All Fertilizers

1977-78 181 60 121 552 370 182

1978-79 206 60 146 608 335 273

1979-80 236 60 176 623 738 176

1980-81 270 60 210 745 811 210

):01 1981-82 310 60 250 834 860 250
I-'
I

N 1982-83 355 60 295 933 1,160 295

1983-84 407 60 347 1,045 1,285 347

1984-85 467 60 407 1,171 1,365 407

1985-86 537 60 477 1,311 1,365 477

1986-87 616 60 556 1,463 1,365 556

1987-88 700 60 640 1,627 1,365 640



APPENDIX SECTION 2

Site Questionnaires

- Narayanganj Port

- Chittagong Cement Plant

- Chittagong TSP Plant

- Chittagong Main Port

- Khulna/Chalna Port

- Mongla New Port Site



S i t~ aU03"t:. 0l:"'"1~il'O
..:.......-....-..-".-------~-:--~

Esi:.iTi~~':3d Cost Ci1' V'a.luo: Unknown (area ,ts h~avily develo.:e~d) , ~,._.',.

---~--~---"-----"""'-=~-~-----~---~-~-~~-~_ .._----

'1

~ of Sitl3:

:r..ocation:

Fertilizer Wharf

Narayanganj, Banglades~h~ • ___

- - ~ - - - - - - - - - - ~ ~ - - - -

wharf. Land is low .. Some vacant land across river
~-------""!,,,,---,---------...----------_._--<~=__.._-.,.,.~----_: __ --

~"'l ~r.:icid.e ReO'..liTems::ts
- --- -" :---.-

Size and a~&il~bility of land: No land available within reach of main

- -.oj Right of ~ay:. Ma~ roads encroasD on portprop~!ty and city lie~~d~~c.~~t

!~~and Tran.~crt ~pabilities:

~his side of river only. Water

Excellent road connections, meter gauge rail,
<r~__ ~. _~ ,_,.
transport available by country craft - sail

and pO'Ir'powered-- -
Must have accessJ:2 rail L ~t.way and",~a.1;-er

- . ''''I

- -=1

- ,

. .j

'- j
!

~~----~-------------- ---------------"---~

_r~i..;.v.:;;e;,;;r_._a;;,<~o;&e;;;;,a;;;;;;;,r,;;;s_.;.w;.;o;.:r:.;s::;.e;;;...__~ ......_~ _

Cot!;.:aticility :.."l:Gh adjl1:t3Dt fa~ilit.ia::;: Heavily developed area with
dwellings and shops all around. Fertilizer

D

{acliities for buik"' would not
be compatible here - would need new location
~ --., ~---=----~---_.~------~-

En""i!"o!l.WsntaJ. CGn~~e?11s: Definite environmental concerns here from dust

of handling and run off to river.

port area with many people wandering around, much rickshaw and vehicle traffic.
z:::;;;. ____

Land area viewed virtually fully utilized. Would require~~lition of

buildings, relocation of road and major rearrangements to locate in vicinity
lM2lI .-.- ==== . .~~---~ _..-.=-~

of both rail and water. ,---_.•._._._-~--

---------~~~-~--~--~-----_.-._--
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~:l \:Jaterside P..eau~"'9ii'13ntS:

Ability to aeccmodat9 r~qui~ed ~essel GiZC~ No. Cannot berth deep sea
vessels. Depth of water reportea to be max. ~naIpro~ems:

during low water season. Minimum depth unclear.

1hyigational Access:

o 12'
-~---------"-----_.~~.

o Tidal riBe: No tide
------~--------..=----_.---_._.-_.._.

o IT rival'.9 low wa~r problems: Yes
--~--~...-_---~_._---~~~.--__.

o Easo of lhvigction ~ tim9 !"equir~d: CClfl~e reached by coas~ers..l. ~t_"."

none observed during visit. Appears to be largely a barge port and
C~lDtry craft interchange

Ben- th Conditicms ~

o !)epth of \1nt~: 12' to less (Reliability of this number doubtful)
~ ~-

. '
o Si1taticn C!nc D:rodgir-.g CcnC87'!1S i Unknown

Harb~ ~otecticn~ Not applicable____=:o::=IC.- ~~..=-"':-_....~~~ ... "-_ ...

Also...,g,us1;y '¢0-nds in pr~mons.o0n period~~~~......_~_~_

Tide: No

-----------,------------~------

Discharge 1:'aw {Fe::-till~e::")~

PrGsent Annual ?cnnClga:

Q Pr1?cs$d Annu&l TOil.'n..:lge:

Not applicable___~..;;;;.;o===-=~" ~_=~ _=o_~_~~~__

~tion facility, should adequate coaster and barging capacity be found.

Preference would be to utilize this for bagged cargo transfer, not bulk.---- .........~ -_..._"'".......---..;..,;,;....;;-~------;..;.---...;.-----_._---
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S1te QIlC3't:'OU.'"lC~J.·e
-=...-::....-.. -- .-==--:--~

_~ ~~~__~~""",-,,~ =-_....._~-..c.-..-,, _

.~
",I

Nam2 0 f Sit.-9 : Cement Plant

Es~irr2~3d Ccst a.r Value: Estimated 40,000 T/Acre (Based on TSP Plant)

Chittagong_____...o:. :-_. . ~._.._~ &. . ~

c~..., ...,

!..o~ation:

- ~ ~ - ~ ~ - - ~ ~ - - ~ - - -- - - -
1er~~ide Reau~~ms~ts
~~----...... -~-

Go _ ..... .. - .. ~ .. --- - - ",

-- i

. I

Size and a~&ilability of land: Yes - vicinity of cement plant is open
property - up to 20 acres - partly' occupied -by' athletiCUelr=WOO-ld'" ~= 
require approval of cement company.
== ..---.-.:..---.----_..__........ -~,.

"" Right of way: For connection to TSP Plant requires crossin~r bot.~...:~n~~

company property and grain silo property plus highway
Inland 'h-an..cmort capabilities: ~~!..ion offers~rect access to h~h~X_

and rail. Water delivery would require truck haul for bagge~-!~~~~._

Ir..2.2!'..d T:r~spo~'(, RaOull'0iilsnt,s ~ Must have access to road, rail and water.. ------~-~._-..~~-

transport. This site has all three.
----_.~-------~_.

Appa:'ent Soil Ccnditicns: ....£xisting bert!} pili~ mo~~ed. Area is

~orting cement plant with adjacent grain si~-~ok~O~_. . ~

. I

Cot!paticility ~.:1:i.:,l1 sdjolt3nt faciliti8~: General area is industrial. Compatibilit
..-.~-............--_ ~=c::::

of cement and fertilizer dubious, but handling 'facilities are compatible ...,... --=- ---.-.----

En'l;"iro!'..!nentsl C(,r!;~e:::-ns: Not signif ica!.1-t;" at this ti~';.:..--.~__~__~~

.r:-: GcnzTEol D8~criptiou of the Site: £.2ncre~ berth o!.. 4:iq~~Sh open 1 meter

20
0 idl~r convezor belt delivery to silo st~rage- for cement clinker. Belt

. -;

.:1

capacity reported as 600 TIM, but.~~ou-.&b_t~i_t_. F_o_r__c~em~~~e~n~t__more~ikely 400 TIM.

Large athletic field is on opposite side of road adjacent to cement plant.- ......- .......................-~.-_.-=-~-;...-=-~----_ ....--
Distance from wharf appears to be about 1/2 mile and any transfer conveyor------_.-
must go under o;.~?ver ~rain silo conveyor. A bucket wheel unloader is. on

this wharf. Not used, but now under repair.
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Ability to a~CCrrtodat9 requiy.'ed v:essel ntzc~ Yes - Berth is about 450' -
"'*"IC"'.....::ac=.-.oE=-

accommodates vessels to 550'
----------------------------~,-~

N~yigationa1 Access:

in high current may be difficult. Time prox. 1 hour from bar.

Tidal rise: 8' normal (to 18' spring rang1U

Baso of N3vigation ~ time req:~ed: River easily navigable, but~er~hing

No
--------------~_.

22' eox. (could be dredge~.to 30')

I! rivm', lew water problsL'iS:

Depth of vlat~:

D~?th of Water:·· To 30 feet - but limited by bar crossing l~~~de _'

o

o

Be!'th CcnditiOi}s~
. ~

;
1

--1

~1
-)

I
i
I

. ~
- ;

.. Siltation .:me. D:roclgir.g Ccncer-ns z .§pme silj;..im...:. Port T~E~~eQgM=--.-_

,.,

---~=~----~--~---------~-~--..=~=--~-~=-~-

-.J
i

,,-'I

CurI'~r.t. ~.~d I'rind Con:iiticr:~ ~ _Oct & Nov -=sulll~to cyclon.J£...wiIl,qs
However, river limits fetch to about 500 yards. Current heavy at
times - 3-4_kts normal - up to 8 kts ~~~i_q_h~e_r~ __

Tice: 8 to 18 feet tides depending on season

-------------~----~------------".,.

Discharge l'a'ta {Fanilizer) ~ Bucket wheel unloader not succ~ssfully run
as yet - no information

PrGsent Annual ?cnnaga: 1975 - 16,000 tons, 1976 - 7,000 tons
-----~

to 550,000 T plus above--
Av~ags W~itL~g Ti~ (prcpcsed): 1 Berth 600,000 T/yr at 6,000 T/day =~}OO days

-ESt. w'iIting tim-e~ pr-ox 18 hr. avg.

C~ents~ -pept~~~~ater over bar at presen~~~._Yesseldrafts to

- ;

15' bar draft plus 8' or more (seasonal) max draft winter 21-25 ft., after. --
May 23 - 30 ft. (if berth dredged).
-'-------~-..,..,-----------._---~---,
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:.:~

Site QU0st.~0U:.'"l~:'1'G
~..,......._---=-~-~

_~_- "' ~~e....-~ ~~_=~_~-~_" _
p~ of Sim: TSP Plant/BCIC

:r...ocatian : Chittagong Port, Bangladesh
._--------~--_._---~.,._---~._._..

•' -i,
j

.. j

Es~ir.~~3d Cost ~ Value: 40,000 Taka/Acre

- ~ - - ~ - - - ~ - -- - - - ~ - - - -
:,..., Ier.is ide Recui!'er:s:~ts- - '-~-'

-_ .. _ ..... -=--

i
: ~ Size and \]'t)"f;.ilability of land: 6-10 acres

Could be made available - also the other parts as on drawing.__ DaF"__.7 - __...__ .'-~

c;> Right of taay: ...Yes - dir~t acce~ to plaI}~ed 1"999s and to hiqhy:~~~_

Inland Transnort G~pahilitiE)s: r~ll capacit;Y.. o~il, h~hway and

waterway system to entire Bangladesh
----~--_._._-----

Il"'.2.and Tra"1spor'c, Raquire~ilsnt.5 ~ ~ have access to ro~, ~_~ and water

tr~sport. This site has all three. _______~ ,,... ~ _ _....ar ..... _ ....-

Appa2"ent Soil Ccnditicns: "yea ~same e_levati..2n.~.planned. _~me dra~~age

problems. Elevation about 3-4 meters. Adjacent property is able to
carr.Y heavy industrial E.~ant and bulk commoditLl..oad.2.:-__~~ ~~

En~~onmentil CGn~€~s: This is industrial area - environmental concerns
of fertilizer imports same as others=here. Tgp=Plan~emeritPlant,----
Grain Silo and Refinery
~ """"@r

General Da~cri~ti~l of the Site: See Drawing of-the site.
~-=''ZllC::.-___ ----:.~~-'t~~~.~_~........~_~~_

Facil~y has jetty for ocean vessels, but no shore equipment for unl~nJ__... -.

bulk cargo. Conveyor system connects jetty to plant storage.

-----_......._~~---~-~_ ..~...-~----~----~-

--------~--~-~~---------------
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]0 \::aterside Reguiremsnt5:

Ability to aecO!T1odat9 requir.ed ~etssel Gi.zc~ 21' draft maximum now.

". ,.1

. .,
.: ',..-f

-,.~ j

Jetty is 400' in length. Can moor vessels to 52Q'

NaYigational Access:

.... ; " Depth ofWat-eI':~' To 30 feet, but l~.ited by bar crossing - J2..:-t....ti,g.c~

o Eass of tbvigation ~ t:i.nr.3 requir~d: ~hour from bar no restric!:i~cept

IT river, low water problems:

i
I
1

.-i
- j

..

o

Tidal rise: _8_'_n_o_rm_a_l_,.;,,(t_o__l_8_'_s"",p_r_i_n"",g;;.-.r_a_n_g",-e,;-). .__~_.

No. Min. draft winter 21' (25' alter M?y 23-30)

length of vessel 520'. Berthing in high current may be difficult.

Berth Conditions ~

"
21' draft (present) can be dredged to 30'

.. s.=.ltation cn~ ~odgir~ Ccnce~ns: Some, but controlled by regular dred9ing_....__.~~---~~.
Safsty of ce:...th:

----=----~---~----------~~-="'~~--.:..""---=-Oct. & Nov. - SUbject to cyclonic winds
CUIT{jr."r. ~~d \·jir...d Con:i:itic~~~ _River limits f~tch from oPpqsj2.-iE}.,tty

to about 500 yards. Severe river currents t~_kno~_duringmonsoon

• t" ~

Tide: 8 to 18 feet (as above)
---~-=-=....._-~-~--.;~-~----~,-~~~-----~.

Discharge :rata {Fertilizer ) ~ Normal average is 1800 tons/day. Bulk Phos Rock
==~. -

Present Annual '.i:'onnaga: 250,000 tons (125,4ay s work at current rate) to.
Pr·~osed Annual Tonr..nge: 850,000 tons CEO da~s work at increased rate)

~
.. '=

AV'3r~ge Haiting 'rims (:n-~~cnt.): .,JJo waiting reported

Av~age Hniti."1g Ti~ (propossd): ..1;9 2 da~
...~,~.~---_._-~

<.: Cc;...:r.ents ~ Berth ~uld Erobably be dredged~~__ as.~art of project~~._

Also should consider p!oviding a crane and hopper system for increased

~scharge rate.
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·: . -"...-._----
.......- -- - .. -

.- ....__ .- --_.__.... _-
~1.t.6 ",ue~t:1on.'la1J·e---------_.....'"--

B<!.n.i(i..ade61?J~d.!£1!I.3l"'\iili~el"Handl1.Il:'; and fu5~in,g study

Ddte ~ 4/2 1 /77

Name of Site:

Location:

Chittagong Port Trust Main Port

Chittagong! Bangladesh

Estimated Cost or Value:

-~-~- .. _ ....
1" !.andaia. Reguirerntin't.!

Not indicated

Size and availability c:.! ~"ld: No site specifi~~_,;;;d...;.~.;;.r_f;;.;o;..u.;;;.;;;n..::d~ __

Available. Port officials would agree to consider a site .

... Right ot wtryr .Would resuire passage throug,h main port gate

Inland Tran:mart Capabilities: Complete acces s _~o road

Ra jl 20d Water. Rail limited to meter gauge system - East Bangladesh

Inland 'l'ransport RequiroJ11csnUJ Z Require access to water

rail and road.

C! Apparent Soil Conditioosz Port property already supporting heavy

lHarehopSA )cads 5oi) conditions appear acceptable

.." Compatibility with adja(:snt f'ac1l1tiesz Property is major

Gene ral cargo fa.c ility. Bulk fe rtilize r dust would be a hazard.

- Environmantal Conce~: Fertilizer dust could encroach on nearby

require discussion with port officials. Indications are that entirely new

.
5 i te wj tb new be rth and full wate r port construction would be re~uired

housin2 across road from port.

~o General Description of the Site: No site specified. 1£ selected, would
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.'".: )0 Watersid'3 Regull-"an::.:mts:

Maximum length without.- .-.~="----------

"."
,""

, ~

notice 585', with notice 60S'-----......;..------------------
Navigational ACC6SS:

o Depth of Water: 30 to 40 1
, but bar crossing 15 1

, tide of 8 to 18 feet

Tidal rise: 8 to 18 1

o If rive:r ~ low wa'"",r pl'oblsrJlf:l : No low water problems

• Ease of Navigation ~~i:.1ll]e requix'c.d: River easily navigable. requires

,1. hour from ba r, but ba r eros sing require s height of tide

~ Berth Ccnditiorw~

o

o

Depth of~late:.': .30'1~ubj~ct to special tide conditions)

Siltation £~d Drooging Concern~: River is self cleaning. Some siltation
at the Jetty heads. Maintained by port dredger--' -

Safet7 of Barth:

- HiiI'bcr ?-..:'otsction: NQ breakwate rs at harbor~J:rance, but port

location in river is grotected

- Current and Wil1.d. Conditions: Oct. &< Nov. subject to cyclonic winds.
April NW winds to 30 -40 kt gusts. Current heavy at times. Normal
3 4 lets. '1p to 8 to J 4 k+s maxi mlJm

Tide: 8 to 18 ft. tides depending on season

40 Beri:.h Re9uirem~ts and Waiting Time:

Discharge rate '(Fertilizer) t Not available, only handled in bags

- Present Annual Tonnagl3: See port statistics

Proposed Annual TonnagiOl: --------------------
Average Waitine; Time {present):

Average Haiting 'l'ima {proposed): -------------------
Comment31 This location not recommended unles s no alte rnati ve exists
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/
' .

.5--:"

S~t.::~ QUCst~()l:.m(n.r(j
,,-,-, .. --rtF '"

Dute t 4 III 177"---_._-----
.... , -.

",
,", '~ Name 0 t Si:ta: Khulna Port via Chalna Anchorage

Location: Southwest Bangladesh on Pusur River

Estimat.ed Cost or Valuo~ Reportedly not expensive per Port Director

-- ------- ---- -- --- .. - .. _ .... -
1" Larrlside Requirell'ld~,

Size a.cd ilvullability ot land: There are river sites available for new

facilities. Present port not suitable.

~ Right of way: New site would require inve stigation

Inland. 'l'ransnor-t Capabilities: Khulna offers access to road and broad

and Narayanganj.
rail to Northwest Bengal and by protected inland water to DaccagaJJoe

Inland Transport IlaqirlrementB z -------------------
Suitable as above

... Apparent Soil Conditions: Obse rvation indicate s ac ce ptable conditions -

oiling orobably required in any case

COA:!p8tibility with aQ.jae~nt .1'acillties: No site specified. Open land

syailable thus comoatibility would be acceptable

Environmental ConcertlB: li new site, no particular concern,

~" GenersJ. Description of the Site s Khulna po rt has two fac illties. One ope ra.ted

by the port, with wide apron and serving modern transit sheds. But'suita.ble

only for barges and lighters. BIWTC operates an antiqualed facility near

town whe re lighte rs handled.

r:
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- Ability to aCCCIn!cddtu r",q"ui1'i>d ",",8~tU SUd: No. River location of Khulna

does not oermit ocean vessels

Navigational Acc6e~:

o

o

Depth of Water:

Tidal rise:

Khulna 12 1 feet maximum

Repo rtedly 8 - 12 feet

o If river JJ lou \Jatar problfl::lS ~ No

• Ease of ~vig""tion J.:t t1..'TleI raquired: Easily navigable 65 miles from

mouth .

... Berth Conditions:

o

o

o

Depth of Wate:r~ Khulna Maximum 12 feet, . -
Siltation and Dredging Conc~rns: Northern part of river is subject to

s iltation.
Safety of Berth:

Harbor Protection: ..Y e,s. bv rive r banks

- Current snd Wind Condit1onBJ Up to 5 knots curren!.. normal

3 - 3-1/2 kt. Winds unknown.

'1'id~ : 8 - 12 feet

40 B8rth Requirements and W~itins 'l'iII18:

Discharge rate {Fertilizer)~

Present Annual Tonnage:

Not applicable at Khulna

9.

Proposed Annual Tunnaga: ----------------------
- Average Waiting T'l.J.1ile {pre:mnt):

Average Haiting 'l'i.l1W (prapod<:ld):

Ccr.mnents: Chalna~ ~!lchorage has about 450 ships per year and 1.5 million

tops of cargo/year.~eitherChalna nor Khulna are suitable. Chalna ""

DO berths. Khu1!1a - no wate r depth.

A2-10
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Site (ju.~;';L~t:iur..clll·.a
-...:.:.....- ~........-.,;

Banglades l1 Bulk._..~til~~.c:l;'· R-;,.ndlitl~~ Bc.;-f~ill$! study

Delte : 4 /2 3 / 7 7

New port site of MonglaName of Site: ---------_......:::...._------------
Location: Port 8 miles south of Chalna on East bank of Pusur River Bangladesh

Not availableEBtimated Cost or Value:
--.....;..;.;;...;...;;;....;..;~~;;.;;...-------------

-----,.-- -------
1,., Landside Requirements

Size and ava.ilability of land: See drawing for details

Port pow under construction

c> Right or way: Would be within port boundaries

Inland Transnart Capabilities: No connection with rail or road, and

we)) require bridging of Pusur river to connect

InJand Transport Requirements: Should have access to rail water and road,

particularly access to broad gauge rail system at Khulna for shipment

to nOl tll west Dczlgal.

= Apparent Soil COnd1tionB: ~ndy soil at about 3 - 4 meters elevation -

created by fill from dredging canal

... Campati~llty with adjacent facilities: Layout of port shows bulk terminal

between two gene ral ca rgo be rths - not compatible

- En~onmenta.l Concerns: 1:..ayout shows town constructed just behind port.

Ee'!"tj'jzer dust would be a concern

~o General Description c't the Site: A very fine loo~ing construction job with

concrete filled steel piling construction, concrete deck-wide 30 meter apron

Iproxl. Transit sheds open storage and warehouses to be constructed. Will

be a major general cargo port, but lack of land connection not resolved.
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' .• ,,:":~~r .-_.-

!

Ability to accomcxiate l'\tquii'w vostitJl a1zal p~s~r river re~rted plan to.

be maintained to 35 1
• Would accommodate vessels to 25 - 30,000 DWT

Navigational Access:

o Depth of Water: 35 1 draft along side

..

•

Tidal rise: Estimated to be about 8 feet (~ort Director says 8 - 12. feet)

If river" low \lstar problt:lIi~H 12\ chang~_during monsoon

• Ease of Navigat.ion ~~ tinltl rbq\rl.rad: Port is about 20 miles from river-

mouth. Access reported good.,---------------------
Berth Conditiona:

.. Depth of Wat~ ~ 35~alongside MLW

..

..

Siltation and Dr\ildging Con'::b.r~b; Rive r moderately s iIt laden. Port
Director indicated they plan to h;ve two dredgers to maintain channe~

Safety of &l·"th:

- Harbor Protection: Westerly fetch of about 1/2 mile.

A river location.

- Current and Wind Conditions: Current to 5 knots, normally reported

to be 3 - 3-1/2. Wind conditions unknown.

ReQorted as 8 to 12 feet

40 ~Tth Requirements &rod Waiting Time:

Discharge rate (Fertilizer) f ~w Port not yet completed

- Present Annual Tonnage:

... Propoeed Annual Tunnage:

Average Waiting time (presant):

Average vlaiting 'rir.i3 (propoaed):

Comments I Lack of connection to land plus the planned layout limits

_i..u...it~a~b;;:.:,;:il;,:;i.::.tv.o...:.'--.;B;;:.e r!h_s__ }.;:.1_a=n-=d:.....:.1.=2.-;.;w~o;..;u:;;l;.;d::....;;b;.,;e;.....;c~o;..;n:.;:.;;;.s,;;.i d=-e~r.;;e..:d;....;;i n_t.;..h_e_f_u_t_u_r_e_f_o_r__

bulk cargo site.
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SURVEY REPORT

BUCKET WHEEL UNLOADER

CHITTAGONG CEMENT PLANT

CHITTAGONG, BANGLADESH

DATE 19 APRIL 1977

Survey Team:

E. Ball, Frederic R. Harris, Inc., New York
H. Dare, Frederic R. Harris, Inc., Chittagong

Requested by:

USAID Mission, Dacca, Bangladesh

Authorized by:

Mr. Atiqur Rahman, Manager, Chittagong Cement Plant

Summary of Findings:

No repair assistance required. Necessary parts for

repair are now on hand. Electrical controls are now

completing test. Mechanical parts being installed

and unit scheduled for activation on or before

1 May 1977. Repairs being performed by cement plant

staff.
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SURVEY REPORT: BUCKET WHEEL UNLOADER

CEMENT PLANT, CHITTAGONG

1. The survey of the bucket sheel unloader at the Chitta

gong Cement Plant was requested by the USAID Mission

to Bangladesh in the interest of determining the scope

of repairs required to place the unit in operation,

in order that it might be considered for handling im

ported fertilizer materials in bulk.

2. The survey team inspected the machine during the

afternoon of 19 April 1977. The findings are as

follows:

3. On arrival at the site, the team found cement plant

maintenance personnel working on the unloader. Covers

were off the electrical control boxes and breaker

panels. Electricians there reported they were megger

testing (insulation and continuity test) the electrical

system and drying out the controls, preparatory to

placing the unit in operation. The maintenance super

visor arrived and advised that the unloader had oper

ated only once during its initial use in 1975. The

unit had run for approximately 60 hours during dis

charge of cement clinker, when the main shaft coupling

on the bucket elevator failed. No spare was available

and a dispute arose with the French supplier over re

pair and replacement parts. As a result, the plant

was enjoined from using the unit.

4. During the 60 hours of performance by the unloader,

approximately 30 hours were devoted to cargo handling.

(The remainder being used for testing.) Performance
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was reported as averaging about 300 T/hour, although

rated at 600 T/hour. The maintenance manager advised

that the unit never performed at full rate and was

operating at limited load when it broke down. When

operating the bucket wheel and elevator feeds to a

1 meter 20 0 idler conveyor belt system rated at 600 T/hr.

but judged by the survey team to have a more likely

rating of approximately 400 T/hr.

5. Manufacturer of the unloader is as follows:

Present Name of Company: Fives-Coil-Babock (FCB),
France France

Previous Name: Fives-Lillie-Coil (FLC), France

6. Repair parts and other services required to place the

unit in operation:

None

Within the past month, the dispute between the parties

has been resolved and a replacement main shaft coupler

for the bucket elevator has been received. The part

was in the process of being installed at the time of

the survey, and, as reported, the electrical system

being checked. It was indicated that during the time

of inactivity, the electrical system was tested regu

larly and was in good order.

7. The maintenance supervisor stated that the unit was

scheduled for operation on or about May 1, and that

no assistance was required.

Respectfully submitted

E.E. Ball
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CONSIDERATIONS REGARDING THE DISCONTINUING OF TSP PRODUCTION

The project scope of work called for considering, in light

of cost and other factors, the alternative of using the TSP

factory entirely for bulk handling (bagging plus granulating

and/or mixing) and discontinuing use of the factory for

manufacturing.

After the various factors presented, it is the consideration

of these consultants that at this time there is merit to

continuing the local production of TSP. Should the estab

lishment of a bulk fertilizer handling and bagging facility

be undertaken in conjunction with the TSP operation, the

facility as a whole will benefit from greater utilization

of assets. In addition, the combination of facilities

there will constitute the nucleus for a compound fertilizer

plant, as discussed in the body of the report heretofore.

THE TSPPLANT' S OPERATING HISTORY

It should be realized that the Chittagong TSP Plant actually

is only operating in its third year of production, and to

write off this investment of capital and knowhow after such

a short term seems hasty. The plant experienced startup

difficulties with the French Unit and, in addition, is

reported to have suffered one shutdown due to lack of sul

phur caused by governmental ordering difficulties. In

addition to the above startup problems, the plant started

operating during a particularly precipitous pricing period

for fertilizers and raw materials.
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OPERATING IMPROVEMENTS STUDIES

• BCIC has negotiated a contract with the consulting

firm, Bresler & Associates, Inc. for the study of and

recommendation of the TSP plant operations. (Urea

production would also be studied.) As of the time of

these consultants departure (May 1977), the contract

had not been approved by the BOG, but approval was ex

pected. The study was expected to commence in July

1977. The TSP portion of the study reportedly was to

be undertaken by Jacob Engineering, an experienced

TSP consulting firm.

• TVA undertook a study of Bangladesh TSP production in

1974. However, raw material and product prices have

changed SUbstantially since that time, and the recom

mendations may no longer be valid.

• Economist Intelligence Unit (EIU), in their 1977 Fer

tilizer Marketing Study for Bangladesh, presented

some analyses and comparisons of local production

versus international price with estimates of future

prospects. The cost of raw materials used by EIU

as Bangladesh costs results in an analysis indicating

very unfavorable results, as shown in Table A4-l.

COST COMPARISON, LOCAL PRODUCTION VERSUS IMPORT (1977)

According to EIU figures, Table A4-l shows the present dis

advantage suffered by local production as compared with

today's import price. According to the EIU numbers, local

product can be expected to be produced at from $lOO/ton to

$150/ton higher than present import prices. A primary
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Chittagong TSP ~OBt VC=-Sll~: .!m?o:-tea '!'SP
{! 975..76 ccstj

Plant ooeratitlg r~te 60, 000 Ton5/Ye~r (EIU },1edium Cost Level)

n.~"'';'Materia1.Coat

:E=6.as phate Reck

Sulphur

Bags

Other Variables

Total V~ri~blG Cost

L=.boT

Admir, OIB. anc In::,

l~teres~

D=preciati.o!.l

Ta.ke:.
(Per toOl cf

TSP)

1992

3 "'-:>:>..)

2.00

367

2S9L.

169

19"2

232

345

~ US

2..2.20

1 '2 ?".L oJ • • 1 .

24.47

192.80

11.27

15.46

2.3.00

37.6e

E'tit!..mated
FOI·eigti EA
t:.c::~~ge Cost!

Ten

133 ~

22 -

155 ..

6

5 
23 ..

ell' Cost per
ton of Ra·.~;

M.at~rialD

82.00

55.0U

lct&l Fi:-:.ecl CO:3t

Tot2.! Cost

15U4

4396

100.26 34 ..

$ 293. 07/ton 189 ..

Estimated C &F P~lce

Imported TSP (ave::-;:.ge of
below costs)

Dli£erence

155.00 155 co

$ !38.07/too 34 ..

t1VvnUe there ia no cloub~ SCOp8 fer COEt zeductione ~t tb~ TSP plant
through econcmie:3 i.n aclmir~istrLl.:io;;l, stcli c:.nc ovcrb~.::.d coste: if
is clear that its p:odud cost ~Ul reIna-in high,. probably tr. the region
of $ZOO-300 per ton (~ 0 Tl~ 15).. Although feb prices e~ceeded tni.s
level during the e);:ception~lma..rket co!:ditionCl of 1974.. 75, Bangladesh
shou!c1 be able to cbt~_bJ imported "IS? rnt!cn of the time at a normal
c &: f p:d.c:e of $13.0 - $180!tcnes (sc::~ Section 3,4)".

Source: Eco!l.o~h:i IDt~lligenc('\ UnIt, ,L-:!:L
1977 F~rHl£zc:;: Marketing Study (PrE::li.mmar)' Report}
Costs in '1 ~ble <:ore from EIU Table 67
Above q'Uctation is from page 157 of that iteport.
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cause of unprofitable operation according to EIU is high

raw material cost.

REVIEW OF ESTIMATED LOCAL PRODUCTION COST

The projected study by Bresler & Associates should review

the EIU calculations and prices to determine their current

validity in light of worldwide historical present and pro

jected future cost of TSP and TSP raw materials.

CONSULTANTS CONSIDERATIONS AND CONCLUSIONS

• Considerations

The picture is unclear to the consultants regarding the

actual Bangladesh cost of raw materials and production at the

present plants. At the same time, it is difficult to pre

dict the future prices of imported TSP or phosphate rock

and sulphur. Therefore, the consultant considers this un

clear picture as a further advantage for the establishment

of the bulk fertilizer handling and bagging facility at

the TSP plant in Chittagong. Should it eventually be de

cided to discontinue use of the factory for manufacturing

TSP, the fact that the fertilizer bagging and handling

facility is located at the plant permits the conversion of

a significant proportion of the investment in the TSP

plant to continued use. Facilities for the berthing of

vessels containing imported fertilizers, for the storage

and bagging of these products, all remain of value. In

addition, there is the potential utilization of plant

machinery and buildings for compound fertilizer blending,

granulating and manufacture.
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• Some Advantages of Continuing Production

Table A4-2 compares some of the advantages of continuing

production against the limited number of disadvantages

(primarily cost).

• Conclusions

With recognition of the above considerations, it is the

consultants' conclusion that the TSP plant should continue

in operation and await the recommendations and results of

the TSP Operational Improvements Study expected to be under

taken by Bresler (and Jacob Engineering). When the results

of such an in depth study of the operation are available

(including comparison with and forecasts of world prices),

an intelligent decision can be'made. If the decision

clearly dictates discontinuing production of TSP at the

Chittagong site, the alternative of using the TSP factory

entirely for bulk handling is considered as a viable al

ternative.
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TABLE A4-2

Advantages and Disadvantages of
Continuing TSP Production

Advantages

Local employment stimulus

Training in technical skills

Payroll and purchase of
benefit to local economy

Avoids total dependence on
import sources (ration be
tween raw material cost and
finished product may change).
Continuing operation permits
the option of buying raw ma
terial and continuing to pro
duce, or to buy finished
product.

Maintains skills and permits
development of compound fer
tilizer industry

Continues to make contribution
to interest on debt

Utilizes the existing investment

Dependence on exports may not
be permanent

• Raw material discoveries
in Bangladesh could alter
the picture

- Oil could bring about
sulphur recovery

- Drilling or other ex
ploration could uncover
phosphate sands
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Disadvantages

Higher Cost

Foreign Exchange Loss

(See Table A4-1)
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APPENDIX SECTION 5

List of Data Sources Provided by AID and BDG

AID PRP for Bulk Fertilizer Handling and Bagging Project

AID Exhibits for Project Paper, April 1977

AID Subject Files; Fertilizer Handling, Fertilizer
Forecasts, etc.

Economist Intelligence Unit Reports:

Bangladesh Transport Survey, 1974

Bangladesh Fertilizer Industry Study, 1977 Interim
Report

Bangladesh Statistical Abstract, 1975

Ministry of Communications:

Requirements for Rehabilitation of Surface Transport,
1976

List of Reported Data Sources Not Located

L. Buerger Study of Chittagong Port, 1976

World Bank Study of Transport System of Bangladesh

Transport Map of Bangladesh (Source Unknown)
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DEMAND AND AVAILABLE DEMAND FORECASTS



FERTILIZER DEMAND, PRODUCTION AND IMPORT REQUIREMENTS

Table No. AI-I, "Bangladesh Fertilizer Forecasts - 1977/78

to 1987/88" (Appendix Section 1) illustrates the demand and

production of fertilizer in Bangladesh during the ten year

period 1977-78 to 1987/88. Demand for all fertilizer is

calculated to increase at 11.2% per annum, while production

will remain static at 360,000 MT per annum. This will cause

a widening in the import requirements of 192,000 in 1977/78

to 1,267,000 tons in 1987/88 if all forecast demand require

ments are to be met. Of a special interest to this study is

the fact that both TSP and ~~ import requirements increase

significantly as shown on the Table.

EIU Table 1, "Fertilizer Consumption in Bangladesh by Volume,

1962/63 to 1975/76", traces the historical evolution of fer

tilizer demand, production and importation during the thir

teen year period specified. Aggregate demand for fertilizer

of all types grew at an annual rate of 15.2% from 73,000

tons in 1962/63 to 458,000 tons in 1975/76. In this period,

TSP use increased from 3,000 tons to 111,000 tons, growing

from 4% of the total fertilizer use to 24% in 1975/76. It

grew at a high demand factor of 32% per annum. MP also

showed a healthy growth in demand from 2,000 tons to 27,000

or 5% of the total demand. This represented an annual

growth factor of 20%.

Table 2 of the EIU Study (Appendix Section 6) "Index of

Growth in Fertilizer Consumption - 1962/63 to 1975/76",

highlights the increase in use of fertilizers in Bangladesh

over this period. with a base year of 1962/63 = 100; TSP

had the most significant growth, from 100 to 3,667, followed

by MP: 100 to 1,100; and urea 100 to 778. Important to this
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report, as noted above is the growth in demand for TSP and

MP and concornrnitant impact upon domestic (TSP) supply and

imports; the latter element having negative implications

regarding foreign exchange.

The Table "Projection of Fertilizer Demand - EIU Study",

and as well as "The Projection of Local Fertilizer Production"

as contained in Annex B6 of the project paper (Source:

Bangladesh Chemical Industries Corporation (BCIC), and AID

Mission 1977) were used to determine the forecasts presented

in Table No. A7-l. The medium demand forecast by EIU was

the basic criterion used in the demand projections for this

study.

The consultants reviewed available forecasts as presented in

Table 21, "Bangladesh Fertilizer Demands". Additionally,

they performed their own preliminary quantitative analysis.

The forecast resulting from the consultants' historical

"least squared time series" analysis is shown on line 18.

USAID least squares regression estimation considered the

additional impact of exogenous effects such as " ... the war

of liberation.•. acute price rises in international prices

for fertilizer associated with oil price hike, and finally

in 1974 (by) the explosion at the Chorasal Plant". They

performed this analysis by dropping out these "off" years.

A review of the statistical inference methods indicates

that more sophisticated multivariate analysis is required in

which exogenous impacts and variations in price etc., are

studied in order to generate a more determinate method for

forecasting. After consideration of the available forecasts,

the consultants concluded the EIU, medium demand projections

most closely approximated likely future trends. This con

clusion was bas'ed on: 1) Analysis' of existing forecasts,
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2) Site observations, 3) Discussions with local officials,

and 4) Initial statistical analysis.
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TABLE 21

&11=£:;11 l'I;ltTII.IWIi PDWI) ,ow:a.sn 1)

Toea (000)
!aa. ',..r
Aco.al

;~ !ill:!! ill!:?! 197'-80 1980-81 ~ 198.!-8) ~ ~ ~
1. ua (197') 4sa 40l(-6.4) 438(-1.) 478(1.1) SUU.6) ~9(J.6) 620(4.1)

Z. lIIU (19 '71) 4sa 852(9.3)

). Lt.arl)' (1976) ~ -Z 438 491(2,9) 7U(6.tJ

4. r-rl7 (1'76) Illth *2 438 601(8.2> UZl(12.U

~. a-rV un6> aw.... '"::t 4)S 5&1(6.4) 1113(10. ;),. '100 (1914) 456 373( -5.0)

7. 'l.a t ..r rtao (197) 4sa S48(9.4)

8. a.rl.eood raft lear ,"- (U76) US )27(-15.') (,J9T().) (~4Z)*
•t. TU4 (19)1.) CO'lI..r-U_ Ull 395(-4.8) ~2(1.9)

10. %Ul (1974) ~l 4sa 437(-1.6) 7~(7.l)

*11. UUIJI (lf7') 4511 Z&8(-ZO.7) 1.33(-1.1> 492(1.2) 561(1.9) 640(4.)

u. ,~ (un)· ·~l.rc:oocrDu· (a) 4sa 1462(33.7) 1724(15.,)

U. '100 (Un) - ·~l~.· (It) 4~ 1094(14.3)

14. USU» IP (1916) *2 438 282(-U.a> 425(-.6) 639(4.a>

U. M:.rF ·s....quJ~·for'~ ..ra1lll ~J 458 488(1.6)

16. 110 aioo4t_ 45ll 363(-4.5) 644(3.5)

lit.. 4511 423(-1.2) 869(6.6)

Low 458 295(-8.3) 448(-.2)

17. lID 110. :I Btlb 458 )91(13.6) 673(13.7) 7,9(13.8) 879(13.9) 1015(14.2) 1173(14.4) 1357(14.') 1570(14.7) 1817(14.8)
(JAJ.1977) "-dl~ 4sa 552(9.8) 608(9.9) 633(8.0) 745(1O.Z) 834(10.5) 933(10.7) 1045(10.9) 1171(11.0) 1307(11.1)

~ 45~ 509(5.4) St.7(6.1) 532(0. J) 621(6. ) 674(6.7) 731(6.9) 794(7.1) 86Z(7.3) ':).BO.4)

1.8 ~xnaalc. Llu '.r.c.ut £Low> 4S8 464(.7) 490(Z.J) 5lbO.D) S42(3.4) 508(3.7) 594(J.8) 620(3.9) 6450.9) 672C].9)

If l~~r••• loA Lt~ 'orataet *3 53](7.9) 567(7.4) 600(1.0) 63~(6.S) 1fill(S.9) 802(5.1)
1 'iaa.r:.. ahowu 1Ill bradLll~ ( ) r ..prw"..t 1W>DUa11zed aC'O'oo"tb rot6lJ tor the .t<>tBd ""r~oj.

*Z ...."lud.. fot.ab
*) AlD blab NIlT.... 10ll f ..recut i·
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APPENDIX SECTION 7

Pertinent Extracts from the following:

1. Economist Intelligence Unit Fertilizer Industry
Study, 1977

2. Port of Chittagong Year Book, 1975-76

3. Bangladesh Transport Survey 1974

4. Bangladesh Requirements for Rehabilitation of Surface
Transport, 1976

5. USAID Project Papers
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Extracts from Economist Intelligence Unit, Ltd.
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..' ..'.

~.f.~ THE ECONOMIST INTELLIGENCE UNIT LIMITED
SPENCER HOUSE TELEPHONE 01-493 6711
27 ST JAMES'S PLACE TELEX 266353
LONDON CAB~S

SW1 A 1NT ECONUNIT LONDON SW1
Registered Office

ARA/PD

RegIStered No.563972 E""lend

"'*
27th April 1977

.-

Mr Dennis J Brennan
Chief
Capital Development Division
USAlD
Dacca, Bangladesh

Dear Mr Brennan

. .

I write to confirm the understanding reached during our discussions
in Dacca earlier this month.

Subject of course to agreement from BADC, we have no objection to
USAID using the data and analyses contained in our Interim Report.
I must emphasise however that a number of significant findings and
recommendations contained in this report are of a: provisional nature
and may be subject to amendment or alteration in our Draft Final
Report, following further research in Phase Two.

May I also take this opportunity of expressing our appreciation for
the kind assistance provided by USAID to members of our study team
during their work in Bangladesh.

I look forward to meeting you and your colleagues again when I visit
Dacca later this year.

..'

Yours sincerely

~~A
Anthony R AUbert
Management Studies Division

••
cc. ·Mr Abdus Samad

.....
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Llhl" I. Fenilisl:r Consumption ill llall(:latleslo hy VO.~!I~ 1%2/61 .to 197~/76 -----_._-_. ----
1962/ 1963/ 1%1,/ 1965/ 1966/ 1967/ 1968/ 1969/ 1970i 1971' 1972/ 1973/ 1974/ 1975/
63 64 65 66 67 68 69 70 71 72 73 74 75 76

Thousands of
I'rod ...c t TOilS
IIre.l 40 1S 7I 8) 121 IS2 160 196 212 170 277 268 176 JI2
Ammonium

S"lploal"
(AS) 2S 8 7 21 6 IS 12 14

TI-iple Super
Phosphate

(T5P) 3 2) 19 20 )S 48 S3 66 76 60 89 91, 76 III
Singl" Supc"
"hosphat"

(SI') 3 2 - - - - - - - - - - - 2
H"date of

POlash nUl) 2 4 4 4 8 II 12 15 18 14 18 18 18 22
"YI,,,rl'hosphatc
. (Ill') - - - - - - - - - - - - II 4
Nt'\( - - - - - - - - - - - - I 7
Total 71 Ti2" lOT 128' 17"0 226 ill 29T )06 244' 184 380 ill 4S8

~e ..ccntag,es
IJn,a 55 66 10 65 70 67 68 67 69 69 72 70 63 611
AIJIJIlonillro

Sull'loilte
(AS ) )4 7 7 16 4 7 5 5

Triple Super
Phosphate

(IS!') 4 21 19 16 21 21 22 23 25 25 23 25 27 24

Huriatc of
Potash (~IP) 3 4 4 ) 5 5 5 5 6 6 S 5 6 5

I\yperphos-
I.hate (Ill') - - - - - - - - - - - - 4 I

Nt'\( - - - - - - - - - - - - - 2
Total TOO -100 TOO tOO TOO TOO 100 TOO 100 100 TliO TOO TOO TOO

Source: BAIIC.



Table 2. Index of Growth in Ferti I iser Consllmp~1962/61 to 1975/76
( 196 2/63 m 100)

1962/ 1963/ 1964/ 1965/ 1966/ 1967/ 1968/ 1969/ 1970/ 1971/ 1972/ 1973/ 197/./ 1975/
6) 64 65 66 67 68 69 70 7J 72 73 74 75 76

Urea TO{) Tifil ITS ~ - )0) --wo t;QO i;9O - 5)0 -415 691 ~ 440 778
AlDlIloni IIDl

Sulphate 100 32 20 (HI 24 60 48 56
Tri pIe
Superphos-

phate 100 767 633 667 1,167 1,600 1,766 2,200 2,5JJ 2,000 2,967 3, I)) 2,SJJ 3,667
Single

Superphos-
phate 100 67 - - - - - - - - - - - 67

t1uriate of
Potash 100 200 200 200 400 550 600 750 900 700 900 900 900 1,100

Total TOO ill TI8 ill 2)] -JiO -m -rn ~ -m ----sib --s29 -m -m

Source: Table I.



Tah!~_ 4. Sou~ces of Supply o~ Fertiliser fro~!J~U~_ to 197')/76
(Thousands of TOlls)

1962/ 1%)/ 1%4/ 196')/ 1966/ 1967/ 1968/ 1969/ 1970/ 1971/ 1972/ 1973/ 1974/ 197')1
63 64· 6') 66 67 6B 69 70 71 12 7J 14 75 16

m urts
---

Urea 26 7 - 6 59 6) BB 113 105 lOB 124 - 62 11
AS 21 - 7 21 6 I'j - I)

lSI' - 20 - 49 46 ')7 Bl, 16 149 3 116 96 41 219
Nt' - - - 7 12 10 2l, 34 2 - - 41 - )7

51' - - - ;- - - - - - - - - 5
III' - - - - - - - - - - - II 13
NI'K - - - - - - - - - - - - 11
Sub-Tot .. l f;f 27 -7 RJ 121 145 196 Ti6 256 Til 240 148 ~4 ill
Domestic
SlIpply.
Fenchllganj:

Urea/AS 64 5) 6B 99 81 122 81 91 43 56 36 62 ')9 41
Ghorasal:

Urea - - - - - - - - 43 - 151 207 2~ 234
Ch i tc agong:

TSl' - - - - - - - - - - - 2l, 39
Sub-Total -(;4 5) 68 99 aT ill aT -97 86 ~ ill 269 T06 320

Total III BO 75 IB2 20l, 261 277 273 342 167 427 ld1 250 641

% Imported 42 34 9 46 60 ')l, 11 6l, 15 66 56 )6 ')8 'j\

7. Domestic
Production 5B 66 91 54 40 46 29 36 25 34 44 64 42 49

1ll A.lunonium Sulphate is not included in this table after 1969/70.

Source: BAOC.



*2 Includes sales of NPK, 111' and SP expressed, in terms of their nutrient equivalent

Table 19, Sununary of National Fecti Hser Demand Projections*
(t1h1usand lons, produc t)

lIigh Nedium Low
Urea TSP HI' Total Urea TSP MP Total Urea TSP HP Total

1975-76 (actual)*2 314 116 24 454 314 ill 24 454 314 116 2/i 454
1980-81 561 252 91 901, 477 214 76 767 386 175 63 624
1985-86 1,059 543 220 ),822 78/, 402 159 1,345 544 282 114 940·
1990-91 1,546 912 373 2,831 I, 130 633 256 2,019 781 1,04 164 1,349
1995-96 1,893 1,262 528 3,683 1,424 86[, 361 2,649 998 516 210 1,724

k fertiliser demand for tea is excluded.
as urea, TSI' and NI' products.

N.B. Tile demand projections differ slightly from the preliminary figures presented in Progress Report 2, produced by tile
Consultants, primarily as a result of further work on the minor crop sector. No significant changes have been made in the
assumptions underlying the projections, however.

Source: Estimates by the Consultants.



Tahle 21. C("~'1l ive F"rli I iser ll"on,. ..<1 I'r~ect ions ------('000 --U:;-;,-s-m;trlelll, HI'K cu;~i;i ..ed)----"- ----------------

77-78 78-79 79-80 80-81 81-82 82-8) 8)-8/, 84-8') 8')-86 89-90 90-91 92-9) 94-9') 9')-96, IDRIl (1974) 40'-- 4Til 1.78- TIi- 569 620- Ui4
2 IORIl (1972) 852 1,9\1
3 Energy (1976) luw*2 491 765 1,128 1,399
/, Energy (1976) "ig"*2 607 1,221 1,755 2,275
') Energy (1976)

me<lium*2 561 \, II) 1,492 1,675
6 FAll (1974) )7.) 985
7 Five Year" !'lan

(197) 548
8 Revised Five Year

1'1 an (1'976) 327 (539)'" (942)'"
9 TVA (1974) Con-

ser-vat ive 395 532
10 TVA (1974) Liberal 437 794
II USAlll (1976) 288 4)) 492 561 (,40
I Z t'AO (1971)

're'll1irements' (a) 1,462 1,724
I) FAO (1971)

're'luiremcnts'(b) 1,094
14 USAfll 1'1' (1976)"'2 282 425 639
15 AC!'I' 'requ i re-

ments' for foud-
grain Only 488

16 ETIl ~lEDIIlH 363 644 965 1,270
IIIGIi 428 869 I, )')4 1,768
LOU 295 448 643 822

'" Extr.~polation by IlSAll/. *2 Excludes potash.

Source: compi le,1 by the Consultants.



Table 63. Trends in Fertiliser Production
(' 000 long tons, product)

Fenchuganj Ghorasal Total Chittagong
Urea AS Urea Urea TSP

1962-63 7T3 71.5
1963-64 99.5 99.5
1964-65 76.2 76.2
1965-66 91.4 91.4
1966-67 93.6 93.6
1967-68 109.3 109.3
1968-69 86.6 86.6
1969-70 94.-4 4.6 94.4
1970-71 55.2 6. 1 44.3 99.5
1971-72 46.3 3. 1 46.3
1972-73 38.6 5.9 172.4 21 1.0
1973-74 59.7 10.0 217.5 277 .2
1974-75 57.5 4.8 10.5 68.0 29.5
1975-76 52.4 6. 1 225.3 277.7 47.9

Capacity
(330 days
operation) 107 11 335 442 150

Average
operating
rate (io) 62 52 40 26

Source: Bangladesh Chemical Industries Corporation.



Table 64. Future Production Assumptions
('000 long tons, product)

Fenchuganj Ghorasal Ashuganj Chittagong Total Chittagong
Urea Urea Urea Urea Urea TSP

1975-76 (actual') ~ 225 -- -- 48- - 278
1976-77 60 250 - - 310 60
1977-78 60 250 - - 310 70
1978-79 25 250 - - 275 80
1979-80 64 250 364 - 678 85
1980-81 85 250 4]6 - 751 85
1981-82 85 250 465 - 800 85
] 982-83 85 250 465 280 ] ,080 85
1983-84 85 250 465 425 ] ,225 85
1984-85 85 250 465 505 ] ,305 85
1985-86 85 250 465 505 ] ,305 85

Source: The Consultants' Estimates.



T&ble 67. lSP PlaOI Pruductiun Cu~t Estimates
-----~------------------------tTK/loog ton)

Plant Operating Rari' (lons)
R~w malerial C3&t
Phosphat~ rOLk*2
:>ulphul1\:3
BdgS
Other variable costs
Total variable cosrs
Labour
Spares & maintenan~e

Administration, overhead
& insurance

Interesl
Depceciarion*5 TSP II

TSP 1
Total lixed costs
TOTAL:II6

60.!.000
!!!~
2,439

536
200
367

3,542

5,046

Medium*4
J ,992

333
200
367

2,892.
l69

194

232
345
564

I , SOl,
4,396

Low
1,097

268
200
361

J ,932

3,436

85,000*
High
2,439

536
200
367

3,542

4,890

Mediumll.4
1,992

333
200
367

2,892
IT9

136

164
244
398
287

1,348
4,240

Low
~97

268
200
367

1t 932

3,280

*' Assumes operation of
and high, respectively.
high, raspectively. *4
value at current costs.
return on investment.

TSP T. *2 Rock prices of $45,.82,. JOO per tonne cif assumed for low, medium
*3 Sulphur prices of $55, 68, IJO per tonne clf assumed for low, medium and
Based on actuaL 1975-76 cost estimates. *5 Depreciation based on c~placement

*6 Exclude$ provision for loss offset allowance, repayment of principal, or

Source: Estimated by the Consultanrs from BCIC data.



rable 89. Comparative CostS of TSP

Assumed plant investment*
Cost ($ mn)

Granular TSP plant
based on imported
phosphate rock and
sulphur 288,000
tpa; 90% Ope rate

97.4

Granular TSP
plant based on
imported phosphoric
acid 288,000 tpa;
90% Ope rate

24.4

Includes

Assumed raw material cust*2
($ tonne df)
- Sulphur 55 110

Phosphate rock 45 100 45 100
- Phosphoric acid (5410 lIlO4) -' - 162 304

Ex-faLtory TSP cosl*3 ($/tonne)
0% relurn on investment 201 309 177 296

- 10% retuln on investment 239 347 189 308
- 20% return on investment 276 384 20J 3J9

Cost of imported TSP ($/tonne cif)
- projected short-term

(to 1980-81) $J50
- projected medium-term

equilibrium price $200
- historical peak, 1973-76 $380-468
- historical low, 1973-76 $130-150
- historical average, 1973-76 $200-250

* I. 25 x I 974 es ti rna t e s . *2 Based 0 n a na I ysis inS ec ti 0 n 3. *3
depreciation over 15 years and interest on capital at 8 per cent.

Source: Based on Tennessee Valley Authority, ':Bangladesh Fertiliser Situation, 1974".
and Consultants' estimates.



TSP. Raw materials - pho~phate rock and sulphur - are the ma~n item ~n TSP

production costs, accounting for half or more of the total. The effects of

varying the unit costs of raw materials, adopting BCrC's 1975-76 cost

estimates for all other items, are shown in Table 67. At the peak levels

of raw material costs reached in 1974-75 they could have accounted for

almost 60 per cent of prqduction costs, while at the lowest levels now

likely they would represent about 40 per cent of total costs (see Section

3.2). At an operating rate of 60,000 tons a year total costs per ton would

range between TKJ,436 and TKS,046, while at 85,000 tons per annum, assuming

operation of TSP I (and including provision for its depreciation), costs

would fall by about TKI50/ton. These costs allow for deprecation at

current replacement costs, but exclude provisions to offset past losses OT

for debt repayment. Even if, by some means, it should be possible to push

output up to 90 per cent of the combined plant capacity, costs per ton

would still lie between TK2,750 and TK4,360, equivalent to $180-285 per

metric tonne (at $=TK15), whereas bulk TSP is on offer at present at about

$100 fob US Gulf.

Assuming no allowance fora return on the investment, a new local plant,

operating at 90 per cent of capacity, could apparently produce TSP at an

ex-factory cost of not more than $200-300itonne (depending on raw material

price levels). This compares with the Consultants' earlier estimate for

existing plants (Section 1.1) of between $180 and $28Sttonne, assuming a

similar cost and operating bas~s. A 20 per cent return on investment would

raise ex-factory costs for a new plant to an upper level of between $275

and $385/tonne, depending on rock/sulphur costs.

Historical and projected cif costs of imported finished TSP were analysed

in Sections 2.1 and 3.4. A comparat.ive summary is include.d in Table 89.

The Consultants' projected short-term (1980-81) price of $150/tonne and

medium-term (1985-86) price of $200/tonne of TSP both fall below the

esti~ted cost of local production in a new plant, allowing fOT some return

on investment, even assuming low Taw material costs.. Average actual TSP

import prices over the 1973-76 period are at about an equivalent level.



Only the historical peak import price level of $400 or more (which the TVA

study adopted) would be above the local production cost level. The

hazardous nature of projecting fertl1iser prices is underlined by their

excraordinary volatility over the last three years. However, the

Consultants consider it most unlikely that the landed cost (in constant

price terms) of TSP imports would stabilise at. a level as high as ChlS, for

an extended period, in the foresEeable future (see Seccion 3.4).

The Experience with ~he eKisting TSP plantar Chittagong has been discourag

ing and it is likely to t'emain a high-cost producer. The above analysis,

although only approximate, ~uggests str~ng1y that a postponement of the

decision to invest in new phosphate facilities for at least five years

(which is implicit in the supply projections in t.his study) is justifiable

on cose, as well as technical, grounds. The foreign exchange component of

con~inued imports of ISP will be higher (though not markedly so) than a

local product, but ·it3 in~idence ~an be r~uced by substlcuting bulk for

bagged imports (which this 1;epott- rec.ormnends) .

secondly, on. the possible use of compound fertilisers, combining a physical

or chemical mix of two or more fertiliser nutrients. These two issues are

discussed in the followifig sections.

4.2 Choice of phosphate sources

In their study, "The Ba.nglade~h Fertiliser Situation (1974)", the Tennessee

Valley Authority set out conctsely the alternatives for future additional

phosphate supplies, as follows:

i. build new facilities to produce soluble fertilisers (TSP or DAP),

either at Chittagong or another location, using imported raw

materials;

~~. build new faci1i~ies to produce soluble fertilisers from imported

intermediates (phosphoric acid or MAP);



iii. import finished soluble fertilisers;

iv. use ground phosphate rock for direct application where soils are

suitable.

TVA concluded that local production of TSP would be cheaper than importing

TSP, but the preferred solution was co use ground rock for direct applica

tion, combined with ~SP from the existing local plants. Although a

detailed analysis of the relative merits of different methods of phosphate

production is not within the scope of this study, it clearly could have an

important bearing on future procurement needs. In the absence of any

off~cial long-term policy with regard to phosphates, the Consultants have

recalculated TVA's estimates, in approximate terms, using up-dated costs

and a range of raw material prices.

rsp production versus imporL~. Estimated costs of TSP produced in a new,

local 288,000 tpd plant, using the alternatives of imported rock/sulphur

and imported acid, are shown in Table 89. Costs at~ based on TVA's

methodology. However, the capital element has been inflated by 25 per

Assuming no allowance for a return on the investment, a new local plant,

operating at 90 per cent of capacity, could apparently produce TSP at an

ex-factory cost of not more than $200-300Itonne (depending on raw material

price levels). This compares with the Consultants' earlier estimate for

existing plants (Section 1.1) of between $180 and $285/Lonne, assuming a

similar cost and operating basis. A 20 per cent return on investment would

raise ex-factory costs for a new plant to an upper level of between $27.5

and $385/tonne, depending on rock/sulphur costs.



cent, compared with TVA1s 1974 estimates, on the basis of the comparative

change in the estimated cost of the Ashuganj project. Likely upper and

lower levels of landed prices of raw materials have been used (see Section

3). The higher pho~hoiic acid pri~e was adopted by ~VA: this is high in

relation to today's prices, whEn delivered prices as low as $200 per tonne

(100% H
3
P0

4
) of acid have been rep~rted; however, for Bangladesh, it has

been assumed that the lowest cif price for acid would be about $300/tonne

($162/tonne of S4 per cent H
3

P0
4
), given the relatively high freight costs,

uncertainties about handling and the relatively small unit demand.

The higher raw material costs for the acid plant are offset by the much

lower capital costs and, given the acid/rock price ratios indicated, an

acid plant would apparently produce TSP at slightly lower cost than a

rock/sulphur plant. However, the import and handling of bulk acid might

create serious technical problems in the Bangladesh context. The original

plan for a TSP plant at Mongla (see Section 1.1) envisaged import of acid

along these lines.
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PORT OF CHITTAGONG
STATISTICS

Port or Chittagong
Year Book 1975-76



IMPORT Af'!D EXPORT HANDLED

( Fifltlrc-s in T, ,n~ )

YEAR IMPC;tTS EXPORTS -re,TAL

1970-71 37,55,100 4,11,844 41,66,~4

1971·72 2;.O~.R6R 2.500,59 25.55.')27

1972·73 48,50,571 2,82,870 51,33.441

1973-74 32,95,066 2, R7 ,606 35.82,672

1974-75 42,40,616 2,57,924 44.98,540

197~.76 41,44,481 3,65,046 44,79,527



COMMODITY - WISE' IMPORTS

!-I~NDLED

Fi;.!wTCS in TOlls)

51. No. Commodity 1970· 71 1971·7:! 1972-73 1973-74 1974-75 1!175-76

1. FlIc>dgr:l.in 113:l421 ~53371 1336012 1325673 IS63~;6 1512152

2. :iug:lr 313')1 IlS145 76818 3~7S6

3. .:);1It 10') W":", 55799

4. Oil in drams 42629 13596 61707 1~13 3":"-131 50677

5 Oil ::i~Js 3681:1 2742 85234 56351 1~391S 101305

6. Ccmmt 2P.(,.l7u 401~6 245l.28 109106 256923 123115

7. l:\:ftilillcr 19'))00 68703 "29329 102553 249777 267459

8. Cotton 1121 2891 39794 25409 53823 41(,77

-Coord.



(C"nllJ. frllm Pr.:- P"lle )

51. No. Commodity 1970 71 1971-72 1972-73 1973-74 1974--75 1975 76

9. CUlton Yarn 51 4273 65211 1620

10. Con"n Piece Sf .. ..!. 104 til 4948 2161 2550 5169

11. lron & Slee! 44938 24:.27 47217 49301:1 320')0 (,1')03

12. c.l. SheetS 5243 44871 29156 !lO58 4480 3133

13. Cherr.iClls 1680 ,26 22147 20540

14. Tca 1287 1678

15. Cerr.cnt Oinker 51611

16. Tob.cco 3588 3411 22427 7574 1653 643')

Ii. BCla!-nulS 410 50 11U2

Ill. Tili her - 2352 787 1650 3019

19. Pap.-r 3573 100 30~6 796 3333 \166

20. Wax 268 2tJ

: ::. '0 72077 74794..
~,·,:"Ju ...~ 700530 320418 516768 380327 415967 366407

...,. '>:11 150138 50158 5189 129920 210468 1160&4

24. Pols. (in hulk) 1135000 735500 1150455 1053900 1232494 1304839

TOlll1 : 3755~9 2297068 4850471 3295066.4240616 414~~~



PRINC:?AL CGI"I'..,GLd j': - WISE CLEARANCE

oreR'y II\/i r-C r=-'-I S FI~ eM TI-! E. peRT

COMMODr~~Y

1971;-71 '9'il-il 1972-7';; 73-74 1974-75 197:'.i(,

CCl'r'Cnl

Fcrtili:l<:r

Othcr orw.

ella I

Tot'll:

1111(".1 <JS13lJ') 2304411 12962(,4 141":'1<)') 1<,C,4:'1;



PFll!'JSlPAL C~ r...~~'J10 DITY ·'.'VISE CLEARAN CE

OF O~'{ l;'.':PORTS SY RAIL

CnrC"lll

Cfl~1

Te.e"l:

-,'I;:)'R

: 970 -:1 1971-72 1972-73 1973-74 1974-75 11)75-7G

"·6(11\:"1 1~:!(1~'1 111019 22HRlIC, :;120'1:; 3')OS(.2

':'11111 ~')42 2~1I1(, 1.12':"3 I(,Hil . (,X'll!

Hill"!! 7!!:3 2~~()(, 1(,~c)R 1Clr;4'7 :!RO'J3

".'1 "\1(, r;9k'l2 liI4':"11l 11\1(,4'i 12HS-;'7 12(,/lel.>

~11')24 ~2Hc) ')')72 33(,')3 ·1:!"7lJ2 4c,c;71

;(,:'24"7 231'12r; 4RJOll ·:112~1'i 71113(,') (,(j2;2~'



PRINCIPAL COMMODITY-\NISE CLEARANCE

0:= DRY IMPORTS BY ROAD

( Fig.:n·s in T.'ns :

COMMODITY

Cement

Fertilizer

C"al

Tornl:

YEAR

1970.71 1971-72 ]971-73 1973-74 ]974.75 1975·76

2~:;3')4 21~':;25 .1R:'''O~ 36100R 325Cl29 3753(,8

1';10·1'; ~S602 )'i':'S611 772551';P.!l33 83892

1l,3,2 50011(, )43193 66834 2112RSII 197872

44P506 30R726 459079 400237 464977 521960

42834 14021 32717, 44741 91433 65673

975153 624180 1271lOGl 950075 1242;30 1244765



PRINCIPAL COM:\~ODITY-WISE CLEARANCE

OF DRY IMPORTS BY RtVER

COMMODITY

Cerr.e:\t

F"'"1'liliz~

Oth~r C'llrgn

ella1

Total:

YEAR

1970·71 1971-72 1972-73 1973-74 1974.75 1975-7(,

5064.11< 572555 1~05BRIl 70<ASO 5R(ll""5 i3R~Ii'

61846 11496 57552 14284 75181 40543

32556 10793 60472 16248 33543 35936

e855R 127033' 258338 157136 138483 162152

53288 5161 53954 21423 3802.1 7157i

742686 727038 1938204 915~1 865405 1().~lii95
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The existing inland water cargo-carrying fleet (see Section A of Part 4.4) consists of

the following:

BIWTC

37 cargo coasters and tankers

45 dumb bay cross ing flats and barges

400 dumb inland flats and barges

6 self-propelled barges

Non-BIWTC

31 cargo coasters and tankers

377 dumb inland flats and barges

146 self-propelled barges

The BIWTC bay crossing barges fall into two groups, the Batty barges (17) that were

built in 1972; and the remainder, which are all 20-25 years old. The inland fiats vary

from 7 to 90 years in age and the majority are about 35 years old. The inland barges

are generally much younger with About 40 per cent less than ten years old, 40 per

cent 10-15 years old and 20 per cent over 20 years old. The jute boats are old. The

non-BIWTC fleet is generally younger and smaller, with only limited series of vessels,

usually within a s Lngle fleet.

BIWTC has an on-going vessel purchase programme which at present con"Sists primarily

of 250 dwt, 350 dwt and 650 dwt barges. There are a number of des ign features of these

vessels which appear to be of questionable cost effectiveness. The use of ship shape

hulls with curved plate, for example, raises production costs significantly while giving

only marginal reductions in towing res istance, particularly at the low towing speeds for

which the hulls are intended. The structural design of all three barges includes

rolled equal-leg angles as stiffeners. These angles must be either imported or

produced by Chittagong Steel Mill, whose high production costs for widely used steels

are even greater for the small quantities of rolled angles demanded by the BIWTC

bUilding programme. The question arises as to whether it would be more economical

to use flanged plate stiffeners, which should be cheaper to produce in the yards and

which are structurally more efficient than equal angles.
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Table 1. 44. Summary of the Main Freight Movements by
Principal Mechanised Vessels, 1972-73 Estimated Actual and
Allocated Movements for Commodities Considered in Allocation Exercise
(quantities in '000 tons)

a. Movement & vessel tyPe

Lighterage from OA to Maritime
Ports by liberty type lightera

Lighterage from OA to Maritime
Ports by other vessel typea

Lighterage from OA to inland
destinations by Minibulker

Other movements from OA to
inland destinations

Sub-total

Movements of dry cargo from
Chittagong to inland destinations
by Minibulker and other bay-crossing vessels

Movements of dry cargo from
Chalna anchorage to inland destinations

Sub-total

Movement of dry cargo to Chalna
anchorage from inland destinations

ab
Other movements

Movements of petroleum products
by coastal oil tanker
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Allocated Correspondlng
quantity actual

1,069 1,280

9 85

736 657

153 5

1,967 2.027

2 833

1,128 767

3,097 3,627

572 697

307 401
3,976 4,725

577 568

4,553 5,293

/ continued •••



fable 1.44. Summary of the MaIn Freight Movements by
Principal Mechanised Vessels, 1972-73 Estimated Actual and Allocated
Movements for Commodities Considered in Allocation Exercise {contd)
(quantities in '000 tons)

b. For princioal origins and destinations (dry cargo only)

Direction"1 (A to B) Directlon 2 (B to A)
PortA Port B Allocated Actual Allocated Actual

Outer Chittagong 703 997
Anchorage Chaw 375 368

Dacca/Harayanganj 814 494
Khulno 102
Ashuganj 30 65
Barisal 26 1
Cbandpur 19

Chittagong Khulna 2 138 75
Chandpur 10 3
Dacca/Narayanganj 599 28
Ashuganj 50
Barisal 13

Chalna Khulna 688 617 29~ 297
Dacca/Narayanganj 251 60 268 376
Barisal 176 44
Chandpur 10 15

Khulna Chandpur 8
Barisal 4 2
D~cca/Narayanganj 75

Ghorasal Chandpur 8
Narayanganj 72
Barisal 14
Khulna 30

Chhatak Dacca/Narayanganj 67
(& nearby) Chandpur 21

India Dacca 92 42

a Not including movements of bulk oil. b Including those to Chittagong
Port and imports from India by inland water vessels to IBcca.
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10.2.A. RAIL

INTRODUCTION

Initially the .t{ailway recovered rapidly from its severely disrupted state at the end of

the War of llperation, but f"~m the second half of 1972 progress was disappointingly

small. Tabie A.1 summarises the position (figures for 1969-70 to 1972-73 are taken

from Tables A. 8 and A. 9 of Part 2.3; the pos ition in.July 1973, the only subsequent

month available at the time of writing, is shown to indicate the lack of improvement

during 1972-73)1.

Table A.l. Indicators of Efficiency, 1969 to 1973

a. Locomotive miles per Oay per locomotive on linea

Broad gauge
Steam Diesel All

1969-70 56 235 81
1970-71 42 159 62
1971-72b 23 52 30
1972-73 34 111 57
July 1973 28 139 60

b. Freight wagon miles per dar

Metre gauge
Steam Diesel
61 135
41 101
11 61
29 88
24 90

All
85
64
30
53
52

1969-7<'
1970-71
1971-72b

1972-73
July 1973

Broad gauge
15.2
12.6

5.7
10.3
10.3

Metre gauge
18.2
13.0

3.3
8.0
7.3

a In relation to total stock of locomotives/wagons (excluding
only those condemned); b From December 17, 1971 to June 30,
1972.

Source: Bangladesh Railway.

1 In the discussions on our Draft Final Report, Railway officials questioned whether
these ·indicators gave a fair measure of the Railway'S performance post-liberation.
Since the figures are calculated in terms of locomotives and wagons on line (which
excludes only these condemned) they hide what is claimed as an improved performance
in terms of the utilisation of locomotives actually in service. To demonstrate this the
Railway has constructed an alternative index, unit-miles per engine day. This index
is obtained by adding passenger-miles and freight ton-miles and dividing by the number
of engines in use plus a notional 15 per cent for those under repair. By means of this
peculiar calculation the Railway is able to show an apparent 30 per cent improvement in
performance in 1973-74 compared with 1972-73. This is quite unrepresentative of the
freight carrying capacity, which if measured by the ton miles performed, is shown to
have increased by a bare 2 per cent.

117



PLANT AND EQUIPMENT OF THE ROADS AND HIGHWAYS DlRECTORATE

The Rand H Directorate has a substantial amount of road .plant. machinery and veb

but a large proportion is currently unserviceable. The plant and equipment falls int

two broad categories, that obtained since 1966 from the USSR,Poland and Rumania

and that obtained from non-communist countries prior to mid-1966. The trucks fall

iato three groups, the above two and a group consisting of 181 (mai.nly French, some

British) supplied under aid in 1972. A notable feature within each main type of equip
,: .1

ment is the large number of suppliers; the lack of standardisation is apparent.

Rand H!s Superintending Engineer, Equipment Control, undertook an inventory and

assessment of the whole of the Directorate's fleet in the second to third quarters

of 1973. The results are summarised beloW:

Table B. 2. Rand H Main Plant and Equioment, Numbers and Condition, 1973

Type Capacity Running Repairable Condemned Tota
Asphalt mixing 5 t/hr 8 8
plant ~0-30 't/,hr ~ --l ~ _8

5 9 2 16
Bitumen sprayer 20 13 33
Bulldozer 2 44 3 49
Concrete mixer 22 19 157 198
Crane 8 6 5 19
Earth trans porter 1 30 31 62
Endloader 4 13 17
Excavator 2 2
Grader 10 58 2 70
Mobile workshop 4 3 7
Pile hammer 3 3
Plough 15 15
Pump S9 59
Road sweeper 5 5
Roller, self- 4!-6 t 3 21 23 47
propelled 8-10 t 125 154 44 323

above 10 t 3 1 4
unknown _2 -ll. 7 20

133 187 74 394

/continued
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Table C. 3. Port Detention Time of BDRS Bav Crossing Flats in 1970
(hours)

Port
Chittagong
Dacca/Narayangaj

From arrival to
start of cargo
operations
41
76

Loading
Unloading
108
160

From completion
of cargo opera tions
to departure
95
42

Total
244
278

Sources: BDRS Position Reports and vessel logbooks. 1970.

The difference between the ports in loading and unloading time is partly due to the

inclus ion in Dacca/Narayanganj time of some vessels unloaded at Dacca and reloaded

at Narayanganj. In 1970 towing capacity was in theory just adequate. but excess ive

time on harbour duty generated a lack of effective towing capacity. We assume a

future handling rate of 18 tons per vessel working hour on average, giving loading!

unloading time of 4.5 days for an average round trip load of around 680 tons. For

operations between Dacca and Narayanganj we add a further day.

Berth allotment delays are assumed to be reduced by 25 per cent, giving a saving

of 1. 2 days on a round trip. Following increased availability of tugs (see below) delays

between completion of cargo operations and the start of a voyage are assumed to be

reduced by·SO per cent. Overall port detention times would be reduced to 7. S days

at Chittagong and 8.5 days at Dacca/Narayanganj.

Out of commission time. Following implementation of recommendations on vessel

maintenance and repair, out of commiss ion time for tugs is assumed to be as for

powered vessels - one month a year. The improvement for the dumb craft should be

as dramatic. from the present (1973) two months to about two weeks.

Revised vovage times. On the above basis. a Chittagong-Dacca/Narayanganj round

trip would take 19.3 days, against the previous (1970) 25.3 days, an improvement

of 24 per cent. The number of round trips in a year for the flats would rise to around

18.
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Inland tugs and associated dumb craft

In 1973 the main feature for tugs was the high out of commission time - 41 per cent

in our sample of BD~S operations. For dumb craft, again to take BDRS experience,

25 per cent of total time was spent waiting to discharge at Chalna and 20 per cent out

of commiss ion.

Transit times. Our sample of BDRS Voyage Reports and Position Reports for 1970

showed steaming and delay times for the main routes as follows:

Narayanga~j-Cha Ina:

Narayanganj -Khulna:

Chalna-Khulna:

steaming 35 hours, delay 5 hours

steaming 36 hours, delay 12 hours

steaming 5.5 hours, delay nil.

OUrinterviews with public and private operators suggest that about 40 per cent of delay

times were caused by stoppage overnight:. through lack of navigational aids, 25 per

cent by cargo handling operations en route, 20 per cent by waiting for pilots and 15

per cent by bad weather. Again working on the bas is of 70 per cent control of

controllable factors, voyage times would be reduced by 2.1 hours (5 per cent) on the

Narayanganj-Cbalna run and by 5 hours (10 per cent) on the Narayanganj-Khulna

run. This is unduly generous to the latter (the minor route); we assume an actual

reduction in voyage time of only 5 per cent.

Port operations. The tugs spend substantially more of their time in the par ts than

in transit. Between voyages at Narayanganj they spent, in 1970, 9 hours steaming

and 19 hours idle; for Khulna the steaming time rose to 53 hours and delay time to

32 hours and for Khulna to 70 hours and 40 hours respectively. Comparable figures

for dumb craft are given in Table C. 4.
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Table A.5. Examples of Comoarative Route Lengths for Rail and Water
(miles)

Origin and Destination
Chittagong-Dacca
Mongla-Dacca
Chittagong-Narayanganj
Chittagong-Chandpur
Ghorasal-Dacca
Chhatak-Narayanganj
Khulna-Sirajganj
Khulna-Dacca

Rail
198

n. a.
209
112

53
219
176
359

Water
197
234a

187
155

47
214
360
267a

a Kocha route; there is a shorter seasonal route via the Madhumati and
since late 1973 an all season short-cut via the Mongla-Ghas iakhali canal,
which saves 42 miles compared with the Kocha route.

With the future development of important industrial facilities outside the three main

centres of Khulna, Chittagong and Dacca;Narayanganj, new areas of potential competition

between rail and inland water will be opF.:nedo The development of new internal

transport demands will lessen the importance of the most expensive (,in economic terms)

bay crossing movements in the competition between rail and water transport. The

existing manufacturing facilities at GhOI:.asal (fertiliser) and Chhatak (cement) provide

examples of the potential new competition (see Table .-\.5 above).

Another pointer to the potential for competirion 1,0 rail from inland water is provided

by the example of coastal oil tankers. These specialised vessels, loading and unloading

in bulk, and concentrating on what is Virtually a single traffic, demoostrate how cheap

water transport can be. Figure A. 5 shows that the ton-mile costs for the movetu.........

of oil by ooastal tanker are below the minimum rail transport costs in the relevant

range of 200-300 miles.

Reductior.s in water transport costs through short t9I"m improvements

The implications of recommende:d short term operational, managerial and technical

improvements for rail transport costs ha";e been discussed above. We consider here

the corresponding implications fo.r ir.land wat.er t.r-ansport costs of the recommended

short term improvements. The rele\"ant short term improvements are those put for

ward in Part 10.2. Section C and implied in lh~ corresponding sections of Part 9.

Within the context of short-term improvements, fundamental changes in vessel design
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lble C_.l. Parameters of Malor_ C{)!11modity Flow Links

nk Depth (rt) Width (rt) Tide (ft) Velocity (mph)
) Between Distance fii ver Weta Dry"'b Dryb WetC Q!:Y.. Wetd Drr

(01 lIes)
ChhaLak Sunamganj 27 Surma 9.5 5.5 200 - - 0.7.

Sunamganj Ashug:mj 130 Surma, Baulla, Meghna 8 4 1GO~240 0.5 1.0 0.9 0.3

AshuganJ Narayanganj 57 Meghna, Lakhya 11 8 )300 1.0 2.0 .1. 6 0.6

Dacca Narayangnnj 22 Burlganga, Dhaleswari 17 11 300 1.0 2.0 2.0 0.9
and Lakhya

Narayanganj Chandpur 42 lluriganga. DhaleswaJiI 17 11 300 1.0 2.0 2.0 1.0
and Meghna

Narayanganj Chandpur 32 Dhaleswarl, Lakhya 17 11 300 1.0 2.0 2.0 1.0
Bnd Meghna

Chlttagong Chandpur 155 Meghna-Bay 7 7 >300 16.0 13.0 2.5 2.2

Barisal Chandpur 63 Meghna, Jayantl. 9 8 100 1.5 3.0 2.4 1.2
Arlal Khan

Barlsal Chlttagong 158 Meghnn-Bay 7 7 100 2.5 5.0 2.4 2.0

Barleal COOlna 87.5 Baiehkhall, Gabkhan. 14 13 160 - - 2.4 1.0
Kocha Bnd GOOsiakhall

I Khulna COOlna 33 Pusur 15 14 )300 3.5 7.0 2.4 1.0

Source: Water Level: Depth Relatlonshlpb,I""art 4.1.

Source: NEDECO Surveys 1966.

Source: NEDECO + IWTA data on observed and predicted tides.

Source: Extrapolated from WAPDA river station data.

Wet season defined to be May-October, Dry senson November-April.



Table B. 33. Tentative Allocation of Primary FertiUser Movements 1982-83
(000 tons)

Mode of Total
Source of supplv Product despatch quantity Destination districts
Chittagong (plant 120 + TSP Rail 170 Mymens ingh 45, Sylhet
direct imports 80) 25, Comilla,25; Noakbali

15, Tangail (via Dacca) 5~

North Bengal 55.
Road 30 Chittagong and Hill

Tracts 30.

Imports discharged TSP Water 25 Dacca 25,
at Outer Anchorage

Mongla (plant 100 + TSP Rail 75 Rajshahi 20, Pabna 10,
direct imports 25) Jessore 15, Kushtia 15,

Faridpur 15.
Water 40 Pabna 10, Khulna 5,

Barisal 15, Patuakhali 10.
Road 10 Khulna 10.

Imports through MP Rail 95 Mymens ingh 25, Sylhet
Chittagong 15, Comilla 15, Noakhali

5, Tangail (via Dacca) 5,
North Bengal 30.

Road 15 Chittagong and Hill
Tracts 15.

Imports through MP Rail 40 Raysbahi 10, Pabna 10,
Mongla SW Districts 20.

1mpor ts dis charged MP Water 40 Dacca 15, Khulna 1O,
at Outer Anchorage Barisal 10, Patuakhali 5.

Ghorasal Urea Rail 215 Mymensingh 100, North
Bengal (metre gauge) 116).

Road 35 Tangail 10, Dacca 25.

Fenchuganj Urea Mainly 100 Sylhet 50, Noakhali 35,
Rail Com illa 15.
some cb

Satnal Urea Road 50 Chittagong 15, Comilla 35,
Water 310 Dacca 25, Bar isal 35,

Patuakhali 20, Faridpur 35,
Khulna (including for re-
distribution)105, Pabna
a.ncluding for redistribution)
90.

Imports through Urea Road 50 Chittagong and Hill Tracts
Chittagong 50.
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increase in traffic than rail. The demand for baycrossing water transport is expected

to remain dominated by the distribution of petroleum products. Road is shown with a

relatively modest expansion of traffic but interdistrict traffic is less important to

the road transport industry than to the other main modes and the overall demand for

road transport services would be expected to rise by rather more than the 15 per cent

shown for interdistrict movements.

Table B. 38. Summary 'Projections of Volumes of
Main Commodities to be Carried bv Alternative Modes, 1982-83
(interdistrict movements 000 tons)

Watera

Rond Rail EX IE CB/CL Total
Fertiliser 50 645 65 350 1,110
Cement 25 700 255 350 1,330
Clinker 300 '300
Foodgrain 650 900 375 225 500 2,650
Coal (internal) 50 85 30 165
Jute & Jute Manufactures
raw jute to mills 290 115 210 615
raw jute exports 125 90 215.
jute manufactures 5 80 100 185

Iron and steel 50 190 210 450
Refined sugar 60 120- 10 190
Tea 30 ,5 35.

470Fruit & vegetables 240 5 225
Vegetable oil 25 50 40 25 140
Oil seeds 40 25 30 30 125
Refined sa:t 50 90 50 120 310
Stones and boulders 475 200 50 725
Subtotal 1,565 3,910 735 1,640 1,165 ~, 015
Petroleum products 345 425 1,375 100 2,245

1,910 4,335 2,110 1,640 1,265 11,260
Comparative
1977-78 Figures
Total 1,667 3,035 1,674 1,124 1,155 8,655
Dry cargo 1,396 2, 701 606 1,124 1,070 6,897

a BX = baycrossing; IE = inland tug and barge; CB/CL = country boat/ cargo
launch.

Source: For 1977-78 figures, Table B. 30 of Part 10.3.
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Auucxurc-:

SUi\t\1A.RY OF THE POSrrTO;\, Of LOCOMOTIVES._ CARR(AGES AND WAGO~S.

Wagons
Sl. I)~ ..cri pI ion,. L<>\:Ollllll i \\; .. P:ts~~n!:!cr carri:H!CS In lerms

N,l. ( revs in uniLl of ( 4-wht.:c1ers

[\.1G RG \IG BG r-., (j BG

2 ::; 4 :. 6 i g

(i) Sleam 222 (IX
l. A.:- Oil 30-6-1970 X90 275 14.%4 4.63:

Dic:-.cl 125 Il'i I II

667 223 93 IX?
(Sleel) (Wooden) {Sleel) (Woodell)

Sleam 51 ~

2. Damagct! during war of
liheration. 112 225 6QQ 87~

Diesel 27 IS

Steam "l" 6..-
3. ,\ bandonl1lClll s Juring ( i i) ( iii'

, J !J70-7.5. 112 57 3.77':' 3,(,37
Diesel ID 2

Slc'am ::;( i\) Nil (v) t \.; )
4. Add i I iOIl,. Juring 1970-7.5. lor) 10(, ! 2.21 s 3.] 1<:'

Diescl 2() 16

(vii) SIC:J.11\ 203 II:'

5. PO:-il:OI1 n" on 30-6-1975. XX4 324 IJA2R 4,JI~·

Diesel . 141 ~"l.'-

Sle:ll1l 110 n
('. li~C' he ah:lI1JollL'<! IOOhiii) 11'1\1\ D.)

dlnll1!! IlJ75-7~.

DiC~l:1 ")"l Nil (Wooden) (Wooden' 1.~Ofl I.O(ltj



2

7. PW~r~'(;l or addilioll
during 197:1-n

7

4

Steam

5

49

6 7

994 50U

I
700 ]33 142 82

(Sted) (Wooden) (Steel) (Wooden)

x. Likdy p()~iti()n un ':;0-6-n
if" av~il;Lbilit\ pf external
a~~islaIlL'c uo~~ nut improY·c.

(Xl Su:all1-93 43

D;('x-1-131

S33 224 ]2.92: 3.Sj~

:\,,(("\: -(i)I~"~MG SIC:lffi loconlOlivc,. 10"~BG Sle:lnl locomotives, 21 ~~Diescl MG loco~.• 6~"

Diesel nej loco..;.. IJ ~(; passenger c."':Lrri~Lgt:, 8 ~·o M G goods W:lgons & 6 ~~ BG goode; W:lf',Oll",
Wl.:l'e Ollt nt' :->Cr\ icl.: ror repai rs.

(ii) IndllJcs 4:;7 7vlG il. Rly. wagons helJ lip in ] ndia since 1965 ,var but ~ba.ndonel.lin the yea!'
J~72-73 23 \1G B. Rly. wagoll~ held 'rip in Pakistan sint:e 1965 war but ab:l.Jldoned in the
year 1l)7~-7J.

(iii) lndudc-' 3~31 HG 13. Rly. \\:L~wnshC'ld up in India since 1965 war bl~t :lbandoned in the
)C:Lr 1':172·73. ROBG [3. Rly. wa:;.ons hc1dupin Pakistan since 1965 warbutabandoncd
ill ,-tll c year )972-73.

(1\) lndll'.h:, .:> MG Indian Rly. ~te:l.m locomoli'es held up in Bangladl:sb Railway since )':>65
war :lnu accolllllcd ror BangJad~sh Railway in 1972-73.'

(Vl InC!l!dc:- 919 \lG Indian Rly. wagons held up since 1965 war <1: accOWlted for 13. Rh.
In the y;,;ar 197;2-73. 129X Nos. Romanian MG wagons placed in service 6.: I MG
wagon Ill<lnur:lcturcd locally and pbced in service.

(vi) Include:- J19~ BG Indian Rh·. Wallons held un in Bangladesh since 1965 \var but
;uxoul1led ror in the year 1972·73. -12:1 Pakista'ni BG wagons held llP in B:l.JlgI01.dcsh
sinc\.: I%5 war but accounlcd rl)r B. ~ilwny in the ye~r 1972-73.

(vii) 0=,",",. \lG ,t 77";, BG St:;am Locos .. 36~" ;'v'G {.; 28~,;, BG Diesel Locos.. 34~.~ MG 6.
50" ,. BG paSSi.·Il~cr car.riages and 40 ~~. & 50 '\, BG Goods wag.ons Wen: out or service
for Want of repairs.

("Iii) <£: (I~:) II is prorHh,'d 10 abandoll JOO wooden r-v'IG Coaches out or 223 Nos. woodcn MG
co:·.chcs and 1\10 I3G WOOdc.;l1l)llt of 1~2 Nos. dllrin.g. J975-78. T1le b;i.lnnt:cwood~n coaches
:1.re alsll \·~·ry old JiH.l their l'lllUinUalion in service is un~Lri'!.factory. But unle~~ rq·.lacemcnt
i:- mollie l!1CSC \\";11 ha\'~ to continue in service.

(Xi ~6 "-0 MG J. 54 (~~ BG Ste:lOl Loco~.. 35 ~u t\1G 4: 38 0
u BG Diesel Locos., 40~~ MG <1: 43 ~~

BG Pas~l.:!1ger ca.rr:;!~~,. and ~O~~ MG 6.: 50~~ BG goods wagons arc likely to remain
Oul of scn'il.:c for over du~ periodical ov;:-rhaul (POH) for want of spares and faciEties.

\ \:) ,\:.:e chan or the rolling slOd~ may bL~ seen :\t Annexure 11.



AnnCXUrt· II

AGE CHART OF LOCO~10T!VES AND OTHeR nOLUNG-STOCK :\S ON 30-6-75

A. LOCOMOTIVES.

Steam Die:;cl

Age Groups

J\~c ovcr 60 ~·e-.ll'S

Age bct\vccn 55-60 y~rl>

Age bctween 50-55 YC:l.rS

Age between ~5-50 YC:lrs

Age between 40-45 ycar:

Age bctWecn 35-40 ycars

Ag.e between 30-35 years

-"ge between 25·30 yellTs

Agc between 20-25 yC:lI'S

Age bctween 15-20 ycaTs

Age: hclo\V 15-00 years ..

((1) lncludt's 2 :lV,'ailing con(h~mnation.

(b) Includes 10 a.wa.iting condenuia.tion.

B. CARRIAGES:

RG. M.G. B.G. M.G.
--------

40 57

13 1 ~,..,

21 14

X 17

b 4

over agc No. llil lil\~

B. G.
M.G.

C. WAGONS:

B. G.
~1. G.

\-Voodcn
r31 =-.25~~

J32= 241~'

28~ ",: 320'~
710."~~~9~·

Steel
Nil
1': i I

\Voodcn
l~- : 33~
7 ,. J4~

:;::;64 .' 3C)9~:t
10764 - 12539"

S(C~·(
J7.f 3";'~,~

74:' --- I ~::;~,.

on [i n,~

313 ",654':'
~S4·~"", 17-1:'

"415:!=431.F
1147-1 '" 13-1~;;-;

CONDE1\'fNINC AGE:

Locomotive

Carriagcs
Wagons

rStcam

-<
lDi~1

~s ycars

20 .-caTS
"'':; 'yeo'r.). ...:.
~5 yr.:::.rs .

.. , ndic.l.tes number or vebicles in equ ivaknt units in ~-\\'hcel<.:rs.
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UNITED STATES GOVERNMENT

Memorandum
TO

FROM

SUBJECT:

!1r. Dinsmore J. Alter ~ CnD

~ O.S¥<Q,L~
M:l.. Kobbad~ CDD\~· ~

Pric:L'"lg of Polycoated Jute Bags

DATE: Octo~ 19, 1976

According to your instructions, I have collected and attached herewith the

names of Jute Mills and ?lastic/Polythine Factories which ar~ now existing in

Bangladesh.

Further, I have visited Adamjee Jute Mills at Narayangonj -on October 18 to

obtain ex-rnill price of 25 Kg and 50 Kg polycoated Jute Bags. Separate

price of each bag is as follows:

Size

33" x 19"

25 Kg

36" x 22U

50 kg

Ex-Mill ?rice

TIc. 5.75 each"*

TIc. 8.00 each *

Cost Ratio

Jute : Polythine

3.60: 2.15

Jute : Polythine

* This price includes 10% Sales tax & 30% duty tax. These taxes are

precluded from exported bages i.e. 4($les5.
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APPENDIX SECTION 8

TECHNICAL SCOPE OF WORK

FOR

DESIGN PHASE

BANGLADESH BULK FERTILIZER

HANDLING AND BAGGING PROJECT



1.0 DESCRIPTION OF PROJECT

1.1 OBJECTIVE

To prepare designs, specifications and requirements for the

construction of a facility for the unloading from ocean ves

sels of bulk Triple Super Phosphate (TSP) and Muriate of Pot

ash (MP), and the handling, storage, bagging and shipping

of these materials at a selected site in Chittagong,

Bangladesh.

1.2 BACKGROUND

The Government of the Peoples RepUblic of Bangladesh, (BDG)

through its established fertilizer distribution organiza

tion, Bangladesh Agricultural Development Corporation (BADC)

has been receiving its import requirements for TSP and MP

in bags. Studies by AID and by consultants to BDG and AID

indicate a substantial saving can be obtained through the

purchase of these materials in bulk, with bagging to be ac

complished in Bangladesh. A study was undertaken during

April and May of 1977 to verify the merit of bulk handling

and to select a site for such a facility if justifiable.

The conclusions and recommendations of the study follow.

1.2.1 SQmmary of Conclusions of the Site Selection

Report

Following observation and study of the Bangladesh fertilizer

transport system and examination of alternative sites for

location of bulk storage and bagging facilities, the consul

tants concluded that in order to provide a system of ferti

lizer import best serving the country's needs over the period

1978 through 1987, there is only one feasible sOlution. That
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solution is the importation of TSP and MP in bulk and the

establismaent of a bulk storage and bagging facility on the

grounds of the TSP plant in Chittagong.

• Internal Distribution in Bags or Bulk

The team observed and studied the present transport

and storage system of Bangladesh and investigated

future planning for the project period. The observed

a lack of internal transport equipment for experience

in handling and control of bulk materials. Based on

these observations, it was concluded that fertilizers

should be bagged at the port prior to shipment, and

that internal transport should be in bags. Transport

in bulk to interior storage and bagging facilities

should not be considered at this time.

• The Feasible Alternative

The scope of work called for the examination of various

feasible alternative plans for importing TSP and MP in

bulk into Bangladesh. Eight alternative sites were

considered.

A system of fertilizer import best serving the needs

of Bangladesh for the next ten years (1978-87) would

be one based on services, facilities, management, labor

and transport to be in existance now and known to be

expandable or available within the initial (at least

the first five year) period of the 10 year time frame.

It should also be a system which will not work at cross

purposes with existing or planned programs, and it

should be compatible with the complementary to existing

and planned programs and present and future requirements

of the country. There is only one site for bulk ferti

lizer import which can be recorrunended as best serving
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these needs of Bangladesh for the next ten years. This

site is the TSP plant at Chittagong. The background

of the site selection is contained in the "Bangladesh

Bulk Fertilizer Handling and Bagging Site Selection

Report" of May 1977.

The Recommended Site

The bulk storage and bagging facility should be located on

the Chittagong TSP property, in the general location shown

on Figure 1.1. In connection with the development, a number

of new installations will be required, together with improve

ments to existing facilities to be jointly used by the TSP

plant and the Bulk/Bagging plant.
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2.0 SCOPE OF WORK

2.1 OVERVIEW

The Scope of Work calls for the preparation of design require

ments for completion of the subject facilities. Incorporated

in the requirements is included the necessary verification

and justification for the design specifications selected,

the preparation of an estimate of completed cost and the pre

paration of contract documents including bidding and contrac

tual requirements, plans and technical specifications. Five

categories of service are contemplated as follows:

• Soils and Site Conditions

• Buildings and Marine Structures

• Material Handling and Mechanical Requirements

• Electrical Requirements

• Cost Estimates

The design requirements of each of these categories are des

cribed in the following subsections.

2.2 DESIGN REQUIREMENTS

Care should be taken in the design stage that the design of

the storage and bagging facility not interfere in a signifi

cant way with the operation of the TSP plant. The operation

of the TSP plant should be examined in detail in order to be

certain that the requirements of both the plant and the stor

age and bagging facility are met. Accordingly, engineering

staff specified by the consultant should include personnel

familiar with design and operation of such plants. Consul

tant should be aware that the TSP plant operators, BCIC, have

engaged the services of Engineering Associates and Consultants,
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Ltd. to undertake a study to find a site for a process water

reservoir (and a source). Care should be taken to avoid

conflict between siting of the fertilizer storage facilities

and process water site reservoir siting. In addition, BCIC

may contract with Bress1u & Associates, Inc., for a study of

operational improvements at the TSP plant. The study would

begin in July 1977.

It should also be understood that although it will be neces

sary that field investigation of the various considerations

be undertaken in Bangladesh, the design work may be accom

plished in consultants horne office. Offerer's proposal should

describe his intentions in this regard.

2.2.1 Site Data

Site investigations in connection with design of this faci

lity should consist of:

• Geology and Seismic Activity Study to establish the

seismic risk zone and to recommend the ground accel

erations to be used in the evaluation of the lique

faction potential of the site and design of the faci

lity.

• Meteorologic and Oceanographic Study to establish

design requirements as controlled by tidal waves,

cyclones, etc.

• Review of all available hydrographic survey data in

cluding work by other consultants working in the

general area. If necessary, perform hydrographic sur

vey in the immediate vicinity of the existing jetty

to establish the potential for future dredging and

berthing of larger vessels.
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• Geotechnical Investigations of the Plant site and the

existing Jetty. The investigation should consist of

borings, probes, test pits and appropriate laboratory

tests to establish the subsoil stratigraphy and neces

sary design parameters. The data should permit the

evaluation of the existing condition of the Jetty and

its capability to service the proposed plant in terms

of projected load, berthing of larger vessels, etc.

The scope of the site investigations and laboratory

testing should conform to the generally accepted design

practice in U.S.A.

• Any right of way or height limitations potentially

restricting the site should be investigated and docu

mented, and a complete survey and topographic drawing

of the site prepared.

A report presenting the details and the findings of all the

above cited investigations including recommendations for the

foundation design of the entire proposed facility should be

prepared.

2.2.2

2.2.2.1

Building and Marine Structures

Marine Structures

• Preliminary Design

In order to arrive at an optimum final design of the

wharf and related facilities, a preliminary concep

tual study should be prepared, which will include the

following:

1. Field survey of the existing wharf.

2. Determine the functional capacity of the wharf

(size of vessel that can be berthed, utilities

available).
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3. Determine depth of channel at the wharf and ap

proaches and possible dredging requirements.

4. Investigate the effect of increased bulk storage

surcharge, as well as the possible deepening of

the channel - on the stability of the inshore

area. Develop a slope protection or retaining

system to assure positive stability for the above.

5. Investigate possible undermining of existing

wharf supporting piles by dredging.

6. Determine the capacity of the existing fender

system to absorb the impact of berthing vessels.

7. Determine the structural status of the wharf

(load sustaining capacity, degree of deteriora

tion and corrosion of structural components, etc.

8. Establish maximum and minimum sizes of vessels as

well as mooring and berthing forces and arrange

ments of mooring lines and fittings.

9. Determine the optimum method of expansion, either

lengthening of wharf or construction of mooring

dolphins. In any case, the arrangement shall

permit future expansion, and should include con

sideration of facilities for loading of barge .and

coastal vessels.

10. Selection of the type of unloading crane to be

used should be with due consideration of the

functional requirements, as well as the support

ing capacity of the structural components.
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11. Select a fender system which will be compatible

with the existing fenders and will increase the

capacity to absorb the impact of larger vessels.

• Final Design

The final design of the marine facility shall include

drawings showing plans, sections and details of all

the structural components of the wharf, mooring dol

phins and crane girders, if such are used.

Material and construction specifications shall be

spelled out in great detail. There should also be

included a construction cost estimate, as well as a

construction time schedule and bar chart.

All structural components of the marine facility shall

be analyzed and calculated with due consideration given

to all possible combinations of forces acting on the

structures (vertical loads, as well as horizontal

forces, moorings, berthings, wind waves and earthquake,

etc. )

The final design shall also reflect results of labor

atory soil test, as well as pile driving and pile load

tests.

2.2.2.2 Buildings

Detailed plans and specifications should be prepared for the

following buildings:

a. Bulk Storage Shed - an enclosed storage area shall be

provided with a maximum capacity of about 60,000 metric

tons of granular TSP and MP. Bulk storage shall be
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flat (on the floor) with an ability to separate pro

ducts. Design consultant shall verify the adequacy

of the storage capacity to accommodate the projected

requirements.

b. Bagging Facilities and Warehouse for Bagged Material

c. Maintenance and Spare Parts Building

d. Office and Dispatch Facilities

e. Shelter for personnel including locker rooms, showers

and sanitary facilities

The buildings should be designed to meet all the functional

requirements specified in Section 4.3.1.

Due to the corrosive nature of the materials to be handled,

it is recommended that concrete should be used as the basic

material for all buildings.

The usage of concrete will also minimize the expenditures

of hard currency on building materials.

It is also recommended that consideration should be given

to the use of precast prestressed components where possible

to reduce cost, increase speed of construction and to pro

vide flexibility in the arrangement of partitions in build

ings to separate various materials or types of activities.

The design should make prov1s1ons for building expansion to

keep in step with future requirements and to incorporate

added facilities with as little disruption of existing oper

ations as possible.
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The material handling equipment in the storage and bagging

areas shall be arranged to facilitate the transfer of bulk,

the bagging equipment, as well as the transfer of bags to

trucks, railroad cars or to bag storage.

2.2.3 Material Handling and Mechanical Requirements

The design shall provide for the unloading of Phosphate

Rock, Crude Sulphur, TSP and MP from moored vessels, plac

ing the product into storage, reclaiming from storage and

feeding to the bagging plant, designing of the bagging plant

and providing storage and loading facilities for the bagged

product.

The design shall include prov1s1ons for all utilities re

quired such as fire protection, sanitary service and plant

air.

Vessel unloading shall be by one or more swing crane and

clam shell bucket or other means and shall be designed for

an average sustained unloading rate of at least 300 tons

per hour. Adequate capacity to accommodate the projected

volumes without excessive vessel waiting time, must be veri

fied and equipment specified accordingly.

There is an existing conveyor between the jetty and the

storage area. The contractor shall evaluate and advise

whether this existing system should be upgraded or whether

the optimum design should be a new and separate conveying

system.

Ability to store the necessary clamshell buckets and to move

them to repair facilities shall be considered in the design.

In addition, provision must be made for the placing of mobile
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equipment in vessel holds as required, for their access to

the jetty within reach of lifting equipment.

Unloaded product shall report to a surge bin or hopper which

will feed a belt conveyor. The belt conveyor, utilizing a

tripper or shuttle conveyor shall deliver the product to

storage.

Reclaim from bulk storage shall be by front end loader,

number and type of which shall be specified. Bucket wheel

reclaim may be considered

Feed to the bagging plant shall be by belt conveyor designed
for a continuous bagging operation.

The bagging plant shall be semi-automatic and should include

vibrating screens, open mouth packers and sewing machine.

Transfer of bagged product to storage shall be by hand truck,

with provisions for future change to mechanical conveyance.

Each bagging unit shall have a capacity of approximately 20

bags perminute. Number of units required shall be deter

mined by the designer. Alternate bagging plant concepts

should be considered and the most cost-effective and effi

cient design selected. Design of the bagging system should

include consideration and study with recognition of condi

tions in Bangladesh, of the relative merit of use of 25 kilo

bags versus 50 kilo bags, considering both the effect on

physical handling and the effect on cost. Equipment require

ments should be specified accordingsly, and should be capable

of bagging either size. Adequate covered storage shall be

provided for bagged products and empty bags. Bulk blending

of TSP and MP in measured proportions shall be provided for.

Provision shall be provided for conveyance of bulk material

to the existing TSP plant and to railroad and truck loading.
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Belt conveyors shall be designed in accordance with CEMA

(Conveyor Equipment Manufacturers Assn.) standards and

recommendations.

Plant utilities shall be provided as required by the faci

lity and in accordance with the requirements of local and

national codes. Fire protection requirements shall be pro

vided in accordance with the u.s. National Fire Protection

Association standards.

• Maintenance and spare parts facilities for mobile
equipment, and general maintenance should be provided.

• Rail facilities should be integrated with the TSP

trackage and adequate car storage provided. In plant

switching equipment (Trackmobile) should be provided

if not available from TSP plant.

• Adequate road and truck lineup area must be provided

to minimize congestion and facilitate loading and dis

patch.

• Office and dispatch facilities must be provided.

2.2.4 Electrical Requirements

• Determine whether the electrical power is available in
adequate quantity and ascertain whether the available

power supply network provides the level of continuity

and reliability desires.

• Develop and design of the electrical system aimed to
achieve the lowest cost of efficient plant operations

with the lowest capital investment.
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• Develop a design of the electrical system that provides

an adequate degree of protection of life and property.

• Determine whether the environment inside of the Bulk
Storage Building is hazardous and therefore may require

a design of an explosion proof electrical distribution

system.

2.2.5 Cost Estimates

Preliminary and Final Engineering Cost Estimat~s will be

required for the purposes of financing the work and for

checking bids made by contractors. These estimates would

include the following:

• Materials and Equipment - Estimated quantities and
Costs.

Prepare list of materials and equipment from Plans and

Specifications. Cost of materials and equipment should

be figured as at the site, and should include purchase

cost, freight, unloading, cartage, storage, inspection,

testing and insurance.

• Labor - Estimated labor-hours and costs

In preparing labor estimates, allowances should be made

for variations in wages, for variations in length of

time required, for variations in working conditions,

and for variations in the classes (skilled and unskilled)

of labor required for different kinds of work. Allow

ance should also be made in regard to the probable local

labor supply and demand and to local customs and union

regulations.
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• Plant - Estimated amount and kind of construction

equipment needed and costs.

Should consider temporary buildings and structures,

machinery and tools necessary for the work. Renting

or purchasing of plant and equipment should be con

sidered. Consideration should also be given to the

estimated life of any particular machine, the length

of time it will be used on the job, and the amount

of work to be done. Plant costs should include trans

portation, installation, maintenance, fuel, lube and

repair, operation, removal, interest on investment

and depreciation. These costs often include labor

costs of machine operators.

• Overhead - Determine items included and estimated

costs.

Overhead costs usually include such general office and

other labor costs as are not considered as direct pro

ductive labor on the job. Overhead costs include rents,

general insurance, workmen's compensation insurance,

social security tax, finance charges, office equipment

and stationary, telephone and telegraph, intere"st,
taxes, legal expenses, expenses of plans and specifi

cations, traveling expenses and sundries. Overhead

costs also include the salaries of managers, superin

tendents, estimators, engineers, inspectors, clerks,

timekeepers, stenographers, draftsmen and watchmen

chargeable to the particular job. Total overhead ex

penses can vary from 10 to 30 percent of the total

cost, or from 15 to 50 percent of the labor cost.
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• Profit - Estimated percentage for time, place and job

The amount of profit is usually expressed as a percen

tage of the total estimated cost of the job. This

percentage can vary from Bto 1B percent, depending on

the contractor's desire for work, what he thinks is

fair, and what he thinks he can get. The percentage

of profit also depends, to some extent, on risks and

unforeseen difficulties of the job, and on how often

payments are to be made and in what amounts.
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3.0 COSTS

3.1 ESTIMATED COST OF DESIGN PROJECT

Cost of the Design Phase of the project is estimated to be

$500,000 (1977 Prices) as shown on Table 3.1

3.2 ESTIMATED COST OF THE FACILITY

A preliminary estimate of the cost of providing the facility

is shown on Table 3.2, and indicates that the facility can

be installed for about $8 million (1977 prices), including

a 25% contingency factor.
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TABLE 3.1

BANGLADESH BULK FERTILIZER

HANDLING AND BAGGING FACILITY

ESTIMATED COST OF DESIGN PROJECT

A. Manpower Requirements

1. Project Management

2. Civil

3. Soils & Foundations

4. Mechanical

5. Electrical

6. Marine Structures

7. Buildings & Miscellaneous Structures

8. Quantity Take-off & Cost Estimates

9. Specifications

Total Manweeks

B. Costs

1. Bangladesh - 60 MW x $2,500/~m =
2. U.S.A. - 250 MW x $l,200/MW =
3. Subcontracts (Surveys, Borings, Etc.) =

Total Estimated Cost of Design
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17 MW

20 MW

25 MW

50 MW

35 MW

75 MW

65 MW

5 MW

18 MW

310 MW

$150,000

300,000

50,000

$500,000



TABLE 3.2

BANGLADESH BULK FERTILIZER

HANDLING AND BAGGING FACILITY

ESTIMATED COST OF FACILITY

a.

b.

c.

d.

e.

f.

g.

h.

Dredging

Modifications to Existing Pier

Buildings

Material Handling Equipment

Bagging Equipment

Cranes & Vehicles

Civil

Utilities

$ 200,000

500,000

2,300,000

700,000

400,000

1,500,000

300,000

100,000

$6,000,000

Contingencies (25%) l,soo,aoo

$7,500,000

Engineering 500,000

Total $8,000,000
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ADDENDUM TO THE SCOPE OF WORK

The AID Mission to Bangladesh has requested the services of

a Chemical Engineer as a member of the design team to exam

ine and verify the feasibility of adding a granulation (and

ammoniation if practical) unit to the existing TSP plant,

and to provide design specifications, if found feasible

and approved. Offerers should include in their proposal

such a provision, including the individual's qualifications.

The individual should have the capability of undertaking a

study of the operations and needs of the TSP plant. He

should also be knowledgeable in world cost and pricing of

TSP and raw materials, in order to examine and recommend,

if made a part of the study, either the continuation of or

the phasing out of TSP production at the site.
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